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CHAPTER 1
General introduction

Chapter 1

Sudden cardiac arrest is one of the leading causes of death worldwide, costing more
than 7 million lives each year.1 Sudden cardiac arrest is generally caused by an abnormal
heart rhythm, also called arrhythmia, with the heart beating too fast, too slow, or
irregularly due to a disturbance to the electrical system of the heart.2 This disturbance
may be caused by coronary artery disease, myocardial infarction, cardiomyopathy,
valvular heart disease, congenital heart disease, or primary heart rhythm abnormalities
(e.g. long QT syndrome, Brugada’s syndrome). To prevent sudden cardiac arrest, antiarrhythmic drugs or implantable cardioverter defibrillators (ICDs) are considered as
standard care.3
Arrhythmias are not always harmful, and may often go unnoticed warranting no
treatment. However, some are potentially life-threatening, leading to sudden arrest
of cardiac functioning followed by sudden cardiac death within minutes.4, 5 The most
common cause of sudden cardiac arrest is ventricular fibrillation. In case of ventricular
fibrillation, the ventricles start quivering instead of pumping, resulting in decreased
blood flow to the brain and body which can result in loss of consciousness within
minutes. Another common arrhythmia is ventricular tachycardia, resulting from an
increased heart rate originating from one of the ventricles. Ventricular tachyarrhythmia
is potentially life-threatening as it can lead to ventricular fibrillation and eventually to
sudden cardiac arrest.3, 6
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IMPLANTABLE CARDIOVERTER DEFIBRILLATOR
The ICD constantly monitors heart rate and heart rhythm, and in case of arrhythmia
restores the heart rate/rhythm back to normal. In case of a potentially life threatening
ventricular arrhythmia, the ICD can apply anti-tachycardia pacing or low-energy
shock to the heart muscle (cardioversion) to treat ventricular tachyarrhythmia, or
high-energy shock (up to 800 volts) to treat ventricular fibrillation. In addition, when
the heart beats too slow, bradycardia pacing is applied giving small electrical impulses
to the heart in order to maintain a suitable heart rate.6 The threshold at which the ICD
will deliver treatment varies per patient depending on the physical condition of the
heart and is thus determined by the treating physician and programmed into the ICD.
How does it work?
The transvenous ICD is generally implanted below the left clavicle and is connected
to the heart through a large vein, with one (single chamber), two (dual chamber),
or three (biventricular) leads (Figure 1).7 The recently marketed S-ICD8 is however
implanted along the bottom of the rib cage and breast bone on the left side, requiring
no leads in or on the heart, thereby preserving the vasculature. Instead, an electrode is
placed just under the skin (that can detect arrhythmias) (Figure 2).8

Figure 1: Implantable cardiover defibrillator

Figure 2: Subcutaneous implantable cardioverter defibrillator

The ICD has become the treatment of choice to prevent sudden cardiac arrest in
patients who have experienced a previous cardiac arrest (secondary prevention) or
who are considered at increased risk (primary prevention). The seminal primary and
secondary prevention trials, such as MADIT (Multicenter Automatic Defibrillator
Implantation Trail),9, 10 AVID (Antiarrhythmics Versus Implantable Defibrillators),11
and SCD-HeFT (Sudden Cardiac Death Heart Failure Trial)12 have demonstrated the
survival benefits of ICD treatment as compared to anti-arrhythmic drugs, leading to a
20-fold increase of ICD implantations in the subsequent years.13
Procedure- and device related complications
Of all patients implanted with an ICD, a proportion (15.8%) experiences (post-)
surgical or ICD related complications.14 These mostly include infection of the wound,
lead complications (dislodgement), movement of the ICD generator, and inappropriate
shocks (‘unnecessary’ shocks that are mostly triggered by atrial fibrillation, ventricular
tachycardia, or abnormal sensing of the ICD).13-15 In addition, in the past years ICD
recalls due to lead malfunctioning have been the subject of concern, as a significant
group of patients have been recalled for extra clinical follow-ups of leads and lead
replacement due to technical problems.5, 16 Although lead related complications are
likely to be reduced with the use of the subcutaneous ICD, the subcutaneous ICD
is not a suitable alternative to the transvenous ICD for all patients, such as those
who are dependent on pacing (pacing function is not available for the subcutaneous
ICD). Irrespectively, ‘side effects’ of ICD treatment (e.g. inappropriate shocks and
General Introduction
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complications) but also functional constraints (e.g. physical impairments and driving
restrictions) may lead to a subset of patients refusing this potentially life-saving
treatment, with such cases having been reported in the New York Times.17
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MECHANISMS OF PSYCHOLOGICAL DISTRESS
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The ICD population qualifies as a at risk group of developing psychological distress
(e.g. anxiety and depressive disorders) post implant as these patients may experience
fears (fear of dying or experiencing a shock), bodily hyper vigilance (strong focus
on bodily symptoms e.g. heart rate), and unpredictable shocks.18-20 Learning-theory
based models and cognitive theories seem to best explain the development of anxiety
disorders which can occur post ICD implant. According to the classical conditioning
theory one might develop an anxiety disorder by associating unpleasant stimuli with
a particular situation. For example, if a patient receives a shock while shopping, he/
she will associate this unpleasant stimulus with that particular situation (shopping).
This will lead to anxious feelings every time that the patient goes shopping, even in the
absence of a recurrent shock. Via operant conditioning the patient will start avoiding
shopping in order to reduce his/hers anxiety levels.21 These avoidance behaviors may
in turn result in decreased quality of life as the patient may isolate him- or herself
from pleasurable interactions and activities. However, whether a patient will develop
an anxiety disorder also depends on the patient’s pre implant vulnerability, as the
amount of stress that one can cope with varies between individuals depending on their
psychological profile (e.g. personality factors, pre-implantation anxiety disposition,
and coping mechanism).18, 22-24
Another mechanism through which psychological distress can develop is through
maladaptive cognitions.25 As ICD patients are diagnosed with a life threatening
disorder, they may develop an increased focus on bodily signs (e.g. heart rate). Due
to a catastrophic interpretation of these signs (“My heart rate is increasing thus I will
experience a cardiac arrest again.”) anxiety and depression can develop despite that
these signs are harmless and will not lead to a cardiac arrest.20

PSYCHOLOGICAL DISTRESS FOLLOWING ICD IMPLANTATION
ICD treatment is generally well accepted by the majority of patients with 70-75% of
patients indicating being happy with their ICD and seeing it as a life saving device.26
However, a recent systematic review revealed that (when using questionnaires to assess
distress) anxiety and depression were experienced by respectively 8-63% and 5-41%
of the patients.27 The researchers concluded that regardless of the assessment approach

(questionnaire or diagnostic interview) approximately 20% of ICD patients experience
distress post implant. In addition, posttraumatic stress disorder,28-31 concerns about the
ICD,32 and shock anxiety33 have also been described previously in the ICD population.
Psychological distress may be device related, but can also be related to living with
underlying heart disease,20 dealing with uncertainty about the future or having
negative expectations34 about the treatment.22 In addition, shocks, temporary physical
impairments, driving restrictions, ICD recalls, and change in role functioning are just
a few examples of other issues that may negatively influence patients’ adaptation after
ICD implantation.35-38 Studies have also shown that non-device related risk factors
such as a younger age, female gender, racial differences, and Type D personality
(tendency to experience negative emotions paired with social inhibition) are associated
with increased psychological distress post implant.39-42 However, these findings have
generally been inconsistent leaving us with some unanswered questions regarding the
determinants of psychological distress post implant.
Psychological distress, ventricular arrhythmias and mortality
An increasing number of studies in ICD patients have demonstrated an association
between psychological factors and adverse health outcomes. Psychological factors,
such as depression, anxiety, posttraumatic stress, ICD concerns, and anger, have all
been associated with ventricular arrhythmias and/or mortality in previous studies23, 28,
43-45
independent of traditional risk factors, such as left ventricular ejection fraction,
QRS-width, and coronary artery disease. In addition, personality factors, such as trait
anxiety,43 and Type D personality alone or in combination with anxiety,23, 44 have
both been associated with ventricular arrhythmias 1 year post ICD implantation.
Hence, identifying patients who are at risk of experiencing psychological problems
post ICD implantation is warranted in order to give them the appropriate additional
(psychological) care and perhaps reduce the risk of adverse psychological and cardiac
outcomes.
Assessment of psychological distress and wellbeing
In order to be able to identify patients at risk of increased psychological distress, it
is important to address the issue of assessment in the ICD population. The choice
of the instrument to assess psychological distress is not straightforward and requires
knowledge of the pros and cons of available standardized and validated measures.
Older studies of ICD cohorts have generally used generic measures, simply due to
the fact that no validated disease-specific measures were available. Disease-specific
measures have only been developed for ICD patients in recent years, such as the Florida
Patient Acceptance Survey,46-48 the Florida Shock and Anxiety Scale,33, 49 and the ICD
Patient Concerns Questionnaire.32, 50 It remains unclear whether these instruments
should be adopted in clinical practice, and whether they can be used interchangeably
General Introduction
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to identify patients at risk for psychological distress who may warrant further support
and psychological intervention.
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Treatment of psychological distress
Preliminary evidence suggests that despite the association with adverse health
outcomes, distress, anxiety, and depression are still undertreated in ICD patients.51
The reason for reported under treatment may be attributed to 1) lack of appropriate
screening and/or monitoring tools enabling the clinical staff to identify patients at
risk, or 2) lack of an evidence based treatment which should be available as part of
standard care.
The findings from behavioral intervention trials conducted to date show promising
results in terms of reducing psychological distress in the ICD population.52, 53 The
results are most promising for treatment of anxiety with effect sizes, as indicated by
Cohen’s d, ranging between 0.10 (small) to 1.79 (large) and between 0.23 (small) and
1.20 (large) for the treatment of depression.54 However, a reduction in posttraumatic
stress symptoms has also been reported.55 Generally, the inclusion of cognitive
behavioral therapy components seems to be effective in reducing distress.53
Whether treatment of psychological distress will also lead to better cardiovascular
outcomes remains unknown. To date only one study demonstrated a positive effect of
cognitive behavioral therapy on heart rate variability,56 while the majority of studies
were not able to demonstrate any association between psychological treatment and
cardiovascular outcomes.55, 57-61 However, generally, the latter trials were not designed
to demonstrate cardiovascular outcome differences. In addition, the sample sizes were
relatively small resulting in reduced statistical power and a questionable generalizability
of the findings.53
Attrition and adherence
To be able to perform large scale trials more insight is needed into the attrition and
adherence issues resulting in low recruitment rates. Unfortunately to date, these issues
have not been properly addressed within the ICD population. In addition, due to the
low transparency of the trials that have previously been conducted (majority of the
trials do not report their findings according to the CONSORT guidelines)62 problems
that have been encountered during trial conductance remain unknown, leading to
researchers making the same ‘mistakes’ over and over again and not learning from each
others experiences. From previous behavioral trials, the most often reported reasons
for drop-out are travelling burden to the treatment site (logistic issues) and patients’
preferring treatment closer to home.58, 59, 61 In order to address these issues, a webbased intervention might be more appealing to patients as, especially for treatment
of psychological problems, web-based interventions have a number of advantages
as compared to the more traditional face-to-face treatments. Internet interventions

tend to have a low threshold accessibility, require no extra hospital visits, result in
less stigma, and are accessible when- and wherever the patient wants it.63 This may
potentially reduce drop-out rates and result in larger generalizibility of the results.

THE WEBCARE RANDOMIZED CONTROLLED TRIAL
The WEB-based distress management program for implantable CARdioverter
dEefibrillator patients (WEBCARE) is a behavioral randomized controlled trial
specifically designed for ICD patients. Worldwide we have seen a significant increase
in the use of internet. In the Netherlands, currently the penetration rate for internet
use in households is 96%,64 indicating that almost every household has access to
internet. Paired with increasing health care demands and burden to the health care
system, the use of web-based interventions may be an attractive option. For the ICD
population, the use of web-based interventions may be particularly beneficial as a
subset of patients have end stage heart disease such as heart failure and may experience
travelling burden. In addition, web-based treatment may also be more appealing to
the younger generation of ICD patients who generally show higher distress levels as
compared to older patients.65, 66 Using web-based interventions a larger proportion of
(underserved) patients could be reached; increasing the response rate in future trials
and getting closer to the point of implementing behavioral interventions in standard
care models.
WEBCARE aims
The primary aim of the WEBCARE trial was to evaluate the effects of a web-delivered
intervention targeting symptoms of anxiety, depression, and ICD concerns with respect
to enhancing ICD acceptance and quality of life and its cost-effectiveness. Secondary
outcomes included investigating whether psychological (e.g. Type D personality and
positive affect) and clinical factors (e.g. heart failure and ICD indication) moderate
the effect of the intervention, and whether the intervention influences physiological
parameters (e.g. the incidence of ventricular arrhythmias and the cortisol awakening
response). Patient assessments were performed at baseline (time of implantation), 3,
6, and 12 months (Figure 3).67
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Figure 3: WEBCARE study design
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Study participants were consecutively implanted ICD patients with a first-time ICD,
age between 18-75 years, having internet access and a requisite level of internet
skills. Patients were excluded if they had significant cognitive impairments, a history
of psychiatric illness other than affective/anxiety disorders, life-threatening comorbidities (e.g. cancer), a life expectancy less than 1 year, were on the waiting list for
heart transplantation, or had insufficient knowledge of the Dutch language. Patients
were recruited from six referral hospitals in the Netherlands. The study design of
WEBCARE has been published elsewhere.67
WEBCARE intervention
The web-delivered intervention is based on a previously developed and evaluated online
intervention for a physically healthy, depressed population ‘Everything Under Control’
(‘Alles Onder Controle’)68, 69 that we adapted for ICD patients. The intervention utilizes
problem solving therapy and consists of 6 online lessons (over 12 weeks). Patients
randomized to the intervention condition received psycho-education about living
with an ICD and were required to do the homework assignments that accompany 5 of
the 6 lessons. Patients were provided with personalized feedback by a therapist within
2-3 days via the computer. In addition, intervention patients were provided with
relaxation training exercises on CD, which they were encouraged to use throughout
the intervention.

AIMS AND OUTLINE OF THIS DISSERTATION
The aim of this dissertation is to provide more insight into the determinants of
psychological distress in ICD patients, the impact of distress on clinical and patient
reported outcomes, and to provide directions for the treatment of psychological
distress in this patient population. An additional aim is to highlight the importance of
transparency when it comes to conductance of large scale randomized controlled trials
and how the reporting on reasons of adherence and attrition might help us with the
development of future trials.
Part I: Determinants of anxiety and psychological distress in ICD patients
The ICD is generally well accepted by the majority of patients. The distress that is
experienced by a subgroup mirrors the prevalence of anxiety and depression found in
patients with heart failure and other cardiovascular disorders. Hence, in Chapter 2
the underlying cause of poor health status is addressed, comparing the impact of ICD
treatment to underlying heart disease. Generally, it is assumed that female patients are
more prone to experience psychological distress post ICD implantation compared to
male patients. Whether these findings can solely be attributed to gender disparities
is examined in Chapter 3, where the relative influence of gender versus New York
Heart Association (NYHA) functional class, ICD shocks, and Type D personality
on anxiety and quality of life is described. Studies in other cardiac populations have
demonstrated that patients’ expectations towards treatment may be a determinant
of poor outcomes. In Chapter 4 patients’ expectations towards ICD treatment are
assessed and evaluated as a potential determinant of distress, with a measure that was
specifically developed for this purpose.
Part II Anxiety and its effect on patient reported and clinical outcomes in ICD
patients
Part two aims to describe the issues related to anxiety and its association with
psychological and clinical outcomes. The impact of ICD shocks, anxiety, and Type
D personality on the development of posttraumatic stress disorder is described in
Chapter 5, as ICD treatment qualifies for a traumatic event due to its constant
reminder of underlying disease and possible experience of uncontrollable shocks.
While psychological distress at the time of implantation is associated with patient
reported outcomes, there is also evidence that an association between distress and
clinical outcomes is present. Chapter 6 examined the association between anxiety and
ventricular arrhythmias, and mortality in a cohort of 1012 consecutively implanted
ICD patients.
General Introduction
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Part III: Treatment of anxiety and psychological distress in ICD patients
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The third part of this dissertation integrates the findings from the previously described
chapters and focuses on the treatment of psychological distress in order to prevent
the occurrence of adverse psychological and clinical outcomes. Chapter 7 gives an
overview of the demographic, clinical, and psychological sample characteristics and
evaluates the effectiveness of the WEBCARE treatment on anxiety, depression, and
quality of life at 3-months follow-up. In addition, this chapter briefly taps into the
assessment issue of varying prevalence rates of distress depending on the self-report
measure used. A detailed description of attrition and adherence in the WEBCARE
treatment is provided in Chapter 8, where the differences between patients who
completed the study and/or treatment and patients who dropped out prematurely
are explored. Also a description of reasons given by patients for prematurely quitting
the treatment is provided. Finally, Chapter 9 provides an overview of the behavioral
interventions for ICD patients to date. Together with the lessons learned from the
WEBCARE and the RISTA (Reducing vulnerability to Implantable cardioverter
defibrillator Shock-treated ventricular arrhythmias)70 trials, recommendations are
given on how to proceed with future behavioral trials within the ICD population and
how to address the problems that have been encountered to date.
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Background: Implantable cardioverter defibrillator (ICD) therapy, which includes the
risk of shocks, is considered the primary culprit of reductions in patient reported
outcomes (PROs; e.g. health status and distress), thereby negating the role underlying
disease severity. We examined the relative influence of living with an ICD versus
congestive heart failure (CHF) on PROs and compared (i) ICD patients without
CHF (ICD only), (ii) CHF patients without an ICD (CHF-only), and (iii) CHF
patients with an ICD (ICD+CHF).
Methods: Separate cohorts of ICD and CHF patients (N=435; 75% men) completed
PROs at baseline, 6- and 12 months.
Results: Groups differed on physical health status only at baseline (F(2,415)=7.15,
p=.001) and on anxiety at 12 months (F(2,415)=4.04, p=.01); ICD+CHF patients had
the most impaired physical health status but the lowest anxiety level followed by the
ICD only and CHF only patients. CHF only patients had the most impaired mental
health status and reported the highest level of anxiety as compared to the ICD only
(p<.001) and ICD+CHF groups (p=.009), while the two latter groups did not differ.
The effect sizes ranged from very small (0.03) to moderate-large (0.69). Groups did
not differ in depression scores.
Conclusions: CHF patients reported worse PROs as compared to ICD patients,
although the magnitude of the differences was relatively small. This suggests that the
well being of patients is not necessarily negatively influenced by the implantation of
an ICD, and that underlying heart disease may have at least an equal if not greater
influence on PROs.

INTRODUCTION
The implantable cardioverter defibrillator (ICD) comprises a unique treatment option
for patients at risk of sudden cardiac death that is not paralleled by any other treatment
for heart disease. Besides dealing with their life-threatening condition, ICD patients
have to live with the risk of procedural and device-related complications.1 These
issues may have a negative impact on the physical, social and emotional functioning
of patients.2 However, ICD treatment seems to be well tolerated by the majority of
patients and ICD shocks only explain a marginal proportion of the variance in patient
reported outcomes (PROs) and changes in PROs.3-5 Moreover, the prevalence of
symptoms of anxiety and depression (5%-63%) in ICD patients6 mirrors that found
in patients with congestive heart failure (CHF).7 This begs the question whether it is
the ICD placement in combination with fear of ICD shocks or the underlying heart
disease that influences PROs.
Except for the large-scale primary and secondary prevention trials, e.g. the
Defibrillators in Nonischemic Cardiomyopathy Treatment Evaluation (DEFINITE),
the Canadian Implantable Defibrillator Study (CIDS), and the Sudden Cardiac Death
in Heart Failure Trial (SCD-HeFT),4, 8, 9 a paucity of studies have examined the impact
of ICD placement on PROs in order to attempt to disentangle the impact of living
with a device versus the impact of the underlying heart disease.10-12 However, patients
included in randomized controlled trials do not necessarily represent patients seen
in “real world” clinical practice.13 The few available observational studies have been
based on relatively small sample sizes, with the number of ICD patients ranging from
24-100, while the number of patients in the comparison groups range from 25-50.10-12
For physicians having to discuss the pros and cons of ICD implantation with
patients, it is important to have a true picture of the impact of living with an ICD
relative to heart disease on PROs. Hence, in the current study, we compared three
groups (i) a cohort of ICD patients without CHF (ICD only), (ii) a cohort of CHF
patients without an ICD (CHF only), and (iii) a cohort of ICD patients with CHF
(ICD+CHF) on health status and symptoms of anxiety and depression in an attempt
to elucidate the influence of the ICD versus underlying heart disease on PROs, using
a prospective study design with a 12-month follow-up.

METHODS
Study design and participants
The sample comprised consecutive CHF outpatients and/or ICD patients recruited
between August 2003 and September 2009 from the Twee Steden Hospital (Tilburg
and Waalwijk), St. Elisabeth Hospital (Tilburg), Amphia Hospital (Breda), ZorgSaam
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Ziekenhuis (Zeeuws-Vlaanderen), and the Erasmus Medical Center (Rotterdam), the
Netherlands. The current study is based on two different cohorts, one of ICD patients
and one of CHF patients. These cohorts were derived from two separate prospective
studies, one focusing on ICD patients and one on CHF patients, and were merged
to test our post-hoc retrospective hypothesis about potential group differences. The
CHF study recruited patients between 2006 and 2009, while the patients for the
MIDAS (ICD) study were recruited between 2003 and 2009. Patients included in the
Erasmus Medical Center (recruited at the time of implantation) were all consecutive
patients implanted with a first-time ICD and participating in the ongoing Mood
and personality as precipitants of arrhythmia in patients with an Implantable
cardioverter Defibrillator: A prospective Study (MIDAS).14 All ICD patients were
included around the time of implantation ranging between one day prior to implant
to 10 days post implant. Inclusion criteria for CHF-cohort15 outpatients were (1)
left ventricular ejection fraction (LVEF) ≤ 40%, (2) age ≤ 80 years, (3) New York
Heart Association (NYHA) functional class I-III, (4) no hospital admissions in the
month prior to inclusion, and (5) stable on oral medication during at least one month.
Patients were excluded in case of other life-threatening comorbidities (e.g., cancer),
presence of evident cognitive impairments, psychiatric comorbidity (except for mood
disorders), and/or insufficient understanding of the Dutch language. Exclusion criteria
for ICD patients were a life expectancy < 1 year, a history of psychiatric illness other
than affective/anxiety disorders, on the waiting list for heart transplantation, or with
insufficient knowledge of the Dutch language. The study was conducted according to
the Helsinki Declaration and the protocols approved by the medical ethics committee
of the participating hospitals. All patients received written and oral information about
the study and signed an informed consent form prior to study participation.
Measures
Socio-demographic and clinical variables
Information on socio-demographic variables were obtained either via purpose-designed
questions in the questionnaire or via the patients’ medical records. Demographic
variables included gender, age, marital status, and educational level. Clinical variables
included etiology (ischemic versus non-ischemic), ICD indication (primary versus
secondary), NYHA functional class, LVEF, atrial fibrillation, diabetes mellitus, and
cardiac (i.e., diuretics, ACE-inhibitors, beta-blockers, and statins) and psychotropic
medications.
Patient reported outcomes
Health status
The Dutch version of the Short-Form Health Survey 12 (SF-12) was administered
at inclusion, and at 6- and 12 months to assess generic health status.16, 17 The SF-

12 measures overall physical and mental health status, as indicated by the Physical
Component Scale Summary (PCS) and the Mental Component Summary (MCS)
scores, respectively.18 All scale scores were standardized (score range 0-100), with
higher scores indicating better functioning.19 The SF-12 has been shown to be a
reliable and valid instrument.16
Symptoms of anxiety and depression
All patients completed the 14-item Hospital Anxiety and Depression Scale (HADS)
to assess symptoms of anxiety and depression at inclusion and at 12 months followup.20, 21 Items are answered on a 4-point scale from 0 to 3, with a high score indicating
more symptoms of anxiety and depression, respectively. The dimensional structure
and reliability of HADS has been confirmed in cardiac patients.22 A predefined cut-off
score of ≥ 8 on both subscales is used to indicate the presence of probable clinical levels
of symptoms of anxiety and depression, respectively.20
Statistical analyses
Prior to statistical analyses, missing items on questionnaires (1.1%) were imputed
using two-way imputation.23 To examine between group differences, the Chi-square
test (Fisher’s exact test when appropriate) was used for dichotomous variables and
Students t-test for independent samples for continuous variables. Multivariable
analysis of variance (MANOVA) for repeated measures was performed to examine
potential differences in mean scores between the three patient groups (i) ICD only,
(ii) CHF only, and (iii) ICD+CHF (patients with CHF and an ICD) on health status,
and symptoms of anxiety and depression, respectively. Patients with a CRT-D were
excluded from analyses because we wanted to rule out the potential confounding effect
of CRT-D on the chosen outcomes, given that CRT-D patients can further be divided
into responders and non-responders, which might impact on the results. If a significant
time by group interaction (change over time differs for groups) was observed, analysis
of variance (ANOVA) was performed to compare the mean scores of the groups at
each time point. To adjust for potential confounders, we used multivariable analysis
of covariance (MANCOVA) for repeated measures. If the time by group interaction
was significant we used analysis of covariance (ANCOVA) to compare the mean
scores of the groups at each time point. For every comparison the effect size has been
calculated (Cohen’s d) in order to evaluate the clinical relevance of the magnitude
of the differences (0.2 small, 0.5 medium, 0.8 large) in PROs between groups and
not only the statistical significance. A priori based on the literature, we had decided
to include age, gender, education, marital status, LVEF, NYHA functional class,
etiology, diabetes, atrial fibrillation, diuretics, statins, beta-blockers, ACE-inhibitors,
and use of psychotropic medication as covariates in multivariable analyses. LVEF was
added to the model in secondary analyses because of the number of missing values
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on this variable. Statistical analyses were performed using SPSS for Windows 17.0
(SPSS Inc.), Chicago, Illinois, USA. All tests were two-tailed, and α<.05 was used to
indicate statistical significance. To reduce the chance of Type 1 error (i.e., finding a
significant result when in fact there is none), we applied the Bonferroni correction to
the (M)AN(C)OVA’s by dividing the alpha by the number of performed tests 0.05/4.
Hence, a significance level of 0.01 was used to indicate statistical significance for these
analyses.
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Patient characteristics
Of 737 patients who were eligible to participate in the study, 162 patients refused
(response rate = 78%), 35 (4.7%) patients died between baseline and 12 months
follow-up, 51 (6.9%) were lost to follow-up, and 54 (7.3%) patients had missing data
on self-report measures or clinical variables. Final analyses were based on 435 patients,
divided into three groups: (i) ICD only patients (n = 188; 43.2%), (ii) CHF only (n
= 208; 47.8%), and (iii) ICD+CHF (n = 39; 9%). Patients who were excluded from
analyses did not differ systematically on baseline characteristics from included patients
(all ps >.05; data not shown). The mean age of the total sample was 61.73 ± 11.72
years with 348 patients (80%) being men. Patient baseline characteristics for the total
sample and stratified by group are shown in Table 1. Group differences were observed
in age, marital status, working status, LVEF, NYHA class, diabetes, use of diuretics,
statins, beta-blockers and psychotropic medication.
Health status
Unadjusted analyses
MANOVA for repeated measures showed a significant time by group interaction for
physical health status (i.e., PCS) (F(2,432)=12.27, p=<.001) but not for mental health
status (i.e., MCS) (F(2,432)=1.71, p=.15). The significant time by group interaction for
physical health status indicates that the mean score evolved differently for the three
groups during the 12-month follow-up period. Due to the significant interaction, we
performed simple effects ANOVA, which showed that groups differed significantly on
physical health status at baseline (F(2,432)=15.92, p<.001), at 6 months (F(2,432)=11.82,
p<.001), and at 12 months follow-up (F(2,432)=11.63, p<.001). At baseline, the CHF
only patients had the highest score followed by the ICD only and the ICD+CHF
patients. However, at 6 and 12 months, the ICD only patients had the highest score
followed by the CHF patients only, while the ICD+CHF patients reported the
poorest physical health status. For mental health status, the non-significant time by
group (F(2,432)=1.71, p=.15) interaction indicated that group exerted a stable effect

Table 1. Patient baseline characteristics for the total sample and stratified by group*
Total
N=435

ICD only
N=188

CHF only
N=208

ICD+CHF
N=39

p

Demographics
Age
Gender (male)
Education (low)
Marital status (partner)
Working status (working)

61.7±11.7
348 (80.0)
305 (70.1)
371 (85.3)
128 (29.4)

57.5±12.5
150 (79.8)
52 (27.7)
175 (94.6)
85 (42.5)

66.8±8.4
165 (79.3)
68 (32.7)
159 (76.4)
34 (16.3)

54.9±11.9
33 (84.6)
10 (25.6)
37 (94.9)
9 (23.1)

.0011
.75
.46
<.0012
<.0013

Clinical variables
Secondary indication
LVEF<35%**
NYHA class III/IV
CAD
Diabetes
Atrial fibrillation

98 (22.5)
232 (53.3)
43 (9.9)
268 (61.6)
86 (19.8)
99 (22.8)

92 (48.9)
89 (73.6)
4 (2.1)
116 (61.7)
24 (13.3)
38 (20.2)

-115 (55.3)
14 (6.8)
129 (62.0)
57 (20.4)
52 (25.0)

6 (15.4)
28 (90.3)
25 (61.4)
23 (59.0)
4 (10.3)
9 (23.1)

-<.0014
<.0015
.94
.0016
.53

Medication
Diuretics
Statins
Beta-blockers
ACE-inhibitors
Psychotropic medication

224 (51.5)
276 (63.4)
319 (73.3)
275 (63.2)
73 (16.8)

67 (35.6)
108 (57.4)
142 (75.5)
115 (61.2)
28 (15.0)

126 (60.6)
146 (70.2)
143 (68.8)
130 (62.5)
33 (15.9)

31 (79.5)
22 (56.4)
34 (87.2)
30 (76.9)
12 (30.8)

<.0017
.028
.049
.17
.04910

*Results are presented as numbers (percentages) unless otherwise indicated ; ** Information
on LVEF was only available in a subset of patients (n=360)
1-10
Post-hoc analyses (Tukey’s HSD test), significant differences observed: 1between ICD
vs CHF (p<.001) and CHF vs ICD+CHF (p<.001); 2between ICD vs CHF (p<.001) and
CHF vs ICD+CHF (p=.005); 3between ICD vs CHF (p<.001) and ICD vs ICD+CHF
(p=.011); 4between ICD vs CHF (p=.002) and CHF vs ICD+CHF (p<.001); 5between ICD
vs ICD+CHF (p<.001) and CHF vs ICD+CHF (p<.001); 6between ICD vs CHF (p=.001)
and CHF vs ICD+CHF (p=.034); 7between ICD vs CHF (p<.001) and ICD vs ICD+CHF
(p<.001); 8between ICD vs CHF (p=.023); 9between CHF vs ICD+CHF (p=.044); 10between
ICD vs ICD+CHF (p=.043).

over time, with the CHF only patients generally having the lowest score followed by
the ICD+CHF patients, and the ICD only patients reporting the best mental health
status (F(2,432)=16.83, p<.001). In general, mental health status improved over time, as
indicated by a significant main effect for time (F(2,432)=17.51, p<.001).
Adjusted analyses
In adjusted analysis, a significant time by group interaction was still observed
for physical health status (F(2,415)=7.63, p<.001) but not for mental health status
(F(2,415)=0.76, p=.55). Due to the significant time by group interaction, simple effects
ANCOVA was performed for physical health status, which showed that the groups
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had significantly different scores only at baseline (F(2,415)=7.15, p=.001), with the
ICD+CHF patients having the lowest scores followed by the ICD only and CHF
only patients. These differences were neither observed at 6 (F(2,415)=1.07, p=.35)
nor at 12 months (F(2,415)= 0.97, p=.38) (Figure 1a). With respect to mental health
status, MANCOVA for repeated measures showed that the CHF only patients scored
significantly lower that the ICD only (p<.001), and the ICD+CHF patients (p=.009)
at all time points. No significant difference was observed between the ICD only and
ICD+CHF only patients. In general, mental health status tended to improve over time
in all groups, however, not significantly as indicated by a non significant main effect
for time (F(2,415)=2.07, p=.07) (Figure 1b). Results did not change after additional
adjustment for LVEF (results not shown).
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Figure 1a. Mean scores on the Physical Component Summary score (PCS) stratified by group
(adjusted analysis)
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Scores can range between 0 and 100 (higher scores indicating better functioning)
Figure 1b. Mean scores on the Mental Component Summary score (MCS) stratified by
group (adjusted analysis)

Scores can range between 0 and 100 (higher scores indicating better functioning)

Anxiety and depressive symptoms
Unadjusted analyses
Anxiety and depressive symptoms were assessed at the time of inclusion and at 12
months follow-up. MANOVA for repeated measures showed a significant time by
group interaction for anxiety (F(2,432)=7.23, p=.001) but not for depression (F(2,432)=3.25,

p=.04), indicating that anxiety levels across the three groups had a different evolution.
Therefore, we performed a simple effects ANOVA, which showed neither significant
differences between groups on anxiety at baseline (F(2,432)=1.07, p=.34) nor at 12
months (F(2,432)=1.98, p=.14). With respect to depression, no significant differences
between groups were observed (F(2,432)=3.39, p=.02), with depression decreasing in all
groups as indicated by a significant time main effect (F(2,432)=7.19, p=.008).
Adjusted analyses
In adjusted analysis, MANCOVA for repeated measures still showed a significant
time by group interaction for anxiety (F(2,415)=8.22, p<.001) but not for depression
(F(1,415)=3.49, p=.03). Focusing on anxiety, simple effects ANCOVA showed no
significant difference between groups at baseline (F(2,415)=0.34, p=.72). However, at
12 months follow-up scores did differ between groups (F(2,415)=4.04, p=.01), with
the CHF only patients having the highest anxiety levels followed by the ICD only
patients. The ICD+CHF patients reported the lowest anxiety levels (Figure 2a). No
significant differences in depression levels were observed between groups (F(2,415)=0.41,
p=.67) (Figure 2b). Depression did not change significantly over time, as indicated by
the non significant time effect (F(2,415)=0.33, p=.56). Adding LVEF as a covariate to
these analyses did not alter the results (results not shown).
Figure 2a. Mean anxiety scores, stratified by group (adjusted analysis)

Scores can range between 0 and 42 with a cut-off score of ≥8 indicating clinically elevated anxiety
Figure 2b. Mean depression scores, stratified by group (adjusted analysis)

Scores can range between 0 and 42 with a cut-off score of ≥8 indicating clinically
elevated depression
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Effect size
In Table 2, the effect sizes for differences between groups are displayed. The effect
size is a measure of the magnitude of the differences between groups. The effect sizes
ranged from very small (0.03) to moderate-large (0.69). As shown in Table 2, the
differences were generally most prominent between the CHF and ICD+CHF groups,
showing higher MCS scores and lower anxiety levels in the ICD+CHF group as
compared to the CHF only group. In adjusted analyses, the ICD-CHF group scored
on average 5 points higher on the MCS than the CHF group and 1 point lower
on anxiety. Although there are no pre specified cut-off scores to indicate severity (or
clinically relevant difference between groups) on the health status measures, the effect
sizes that were found in this study are in line with our expectations and indicate
that the implantation of an ICD after CHF diagnosis does not necessarily have a
negative influence on PROs. Concerning symptoms of anxiety and depression, all
groups scored on average below the clinical cut-off of 8 at all time points. Although
there were some differences in scores between groups, this indicates that none of the
groups were particularly more at risk for clinical levels of distress than others.
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Table 2. Effect size (Cohen’s d)
ICD vs CHF

ICD vs ICD+CHF CHF vs ICD+CHF

PCS
Baseline*
6 months
12 months

0.31
0.15
0.10

0.33
0.17
0.24

0.69
0.03
0.14

MCS
Baseline*
6 months*
12 months*

0.40
0.50
0.36

0.03
0.16
0.18

0.37
0.61
0.51

Anxiety
Baseline
12 months*

0.09
0.21

0.03
0.33

0.06
0.53

Depression
Baseline

0.02

0.23

0.20

12 months

0.15

0.05

0.19

Effect size: 0.2 = small; 0.5 = medium 0.8 = large
*p < .05

DISCUSSION
The objective of the current study was to compare health status and the level of
anxiety and depressive symptomatology in patients with an ICD only versus CHF
only and ICD+CHF in order to elucidate the influence of the ICD placement versus
underlying heart disease on PROs. Focusing on physical health status, significant
differences between groups were observed only at baseline, with the CHF only group
reporting the best health status followed by the ICD only and ICD+CHF groups.
With respect to mental health status, differences were observed at baseline, 6-, and
12 months, with the CHF only group reporting significantly worse mental health
status as compared to the ICD only and ICD+CHF groups. Statistically significant
differences were observed in anxiety only at 12 months follow-up. The CHF only
group reported the highest level of anxiety followed by the ICD only and ICD+CHF
groups. No significant differences were observed between groups on depression.
The results of the current study show that there are differences in health status
and anxiety between groups at some but not all time points. These differences were
statistically significant, but the magnitude of the differences was relatively small, and
as such the results do not warrant changes to clinical practice. Overall, the results
suggest that patients with an ICD are not necessarily worse off in terms of their well
being and health status than patients with CHF, despite the challenges of living with
a device which include ICD shocks and the risk of complications. Rather the findings
indicate that psychological distress and poor health status are perhaps more related to
disease severity than to living with an ICD. These findings are in line with previous
studies in ICD patients, suggesting that patients are generally well able to cope with
their device, shock(s) and device advisory notifications.5, 24 By contrast, symptomatic
CHF, as indicated by NYHA functional class III-IV, seems to have a greater influence
on PROs than device-related factors.25, 26 This is likely due to CHF symptoms having
a significant influence on daily living incurring limitations in both physical and social
activities in addition to patients with CHF having to adhere to a strict treatment
regimen that includes a combination of dietary restrictions, daily weighing, and the
prescription of multiple drugs. The results of the current study also suggest that the
psychological well-being of CHF patients is not necessarily negatively affected with
the implantation of an ICD, as ICD+CHF patients reported the lowest anxiety level
and the best mental health status as compared to CHF only patients. Although ICD
patients can experience more distress at time of implantation or short thereafter, due
to restrictions concerning physical exercise and driving, over time their well being
seems to improve and exceeds that of CHF patients. However, again mean differences
between groups were small, and the CHF and ICD+CHF patients differed on CHF
severity at baseline.
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For clinicians it is important to be aware of the negative influence of symptomatic heart
disease on PROs, given that distress and poor health status have been identified as risk
markers for both morbidity and mortality across different cardiac populations.27-29
Clinicians should be careful not to overestimate the impact of living with a device
and being faced with ICD therapies on PROs, as other factors such as symptomatic
heart failure may play an equally important or greater role. Patients reporting poor
PROs might benefit from additional support from medical staff or mental health
providers. Cognitive behavioral therapy has also been shown to significantly reduce
psychological distress and improve health status in ICD patients.30, 31
A number of limitations of this study must be acknowledged. First, anxiety and
depression were assessed using self-report questionnaires rather than clinical diagnostic
interviews. However, interviews are burdensome to patients, and there is evidence to
suggest that even minimal symptoms of depression predict poor prognosis in cardiac
patients.29 Second, 22% of patients refused study participation, while another subset
of patients were lost to attrition during follow-up. However, patients excluded from
analyses did not differ systematically on any of the study variables from included
patients, safeguarding the generalizability of the findings to the total sample. Third,
due to the inherent nature of the study design we were not able to control for ICD
shocks in multivariable analyses, as a subset of patients did not have an ICD. However,
ICD shocks have been shown only to explain a marginal proportion of the variance
in PROs and changes in PROs.3-5 Fourth, the majority of CHF patients had a NYHA
functional class I or II indicating mild heart failure symptoms. This may have been
the reason why we did not find large differences between groups. Fifth, patients in
the CHF cohort were not included into the study at the time of diagnosis but at a
later time point. However, by statistically controlling for NYHA class in multivariable
analyses we sought to standardize for the potential effect that this might have on
our results. In addition the ICD+CHF group was much smaller than the two other
groups and the groups differed on several baseline measures, as displayed in Table 1.
In adjusted analyses we have however, controlled for these differences by including
those variables as covariates in the model. Finally, a follow-up period of 12 months
is relatively short and replication of our findings over a longer period is warranted.
Replication of our findings in other countries is also warranted as the management
and care of patients might differ across countries.
This study also has several strengths, including patients representing ‘real world’
patients, the use of a prospective study design, and the comparison of the relative
influence of underlying heart disease and device placement on PROs.
In conclusion, the results of the current study show that patients with an ICD do not
necessarily report worse health status and more symptoms of anxiety and depression
as compared to cardiac patients without a device, suggesting that ICD treatment does
not impact PROs more than symptomatic CHF (at 12 months follow-up). These

results add to the current debate on the impact of living with a device on patient well
being,2 with the results suggesting that living with symptomatic heart disease rather
than with a device impinges on PROs. For physicians having to discuss the pros and
cons of ICD implantation with patients, it is important to have a true picture of the
impact of living with an ICD relative to heart disease on PROs.
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Background: A paucity of studies in implantable cardioverter defibrillator (ICD)
patients has examined gender disparities in patient-reported outcomes, such as anxiety
and quality of life (QoL). We investigated (1) gender disparities in anxiety and QoL,
and (2) the magnitude of the effect of gender versus NYHA functional class (III/IV),
ICD shock and Type D personality on these outcomes.
Methods: ICD patients (N=718; 81% men) completed the State Anxiety Inventory
(STAI) and the Short Form Health Survey 36 (SF-36) at baseline and 12 months
post-implantation. The magnitude of the effect was indicated using Cohen’s effect size
index.
Results: MANCOVA for repeated measures showed no differences between men and
women on mean scores of anxiety (F(1,696)=2.67, p=.10). Differences in QoL were
observed for only 2 of the 8 subscales of the SF-36, with women reporting poorer
Physical Functioning (F(1,696)=7.14, p=.008) and Vitality (F(1,696)=4.88, p=.028) than
men. With respect to anxiety, effect sizes at baseline and 12 months for gender, NYHA
class, and ICD shocks were small. A large effect size for Type D personality was found
at both time points. For QoL, at baseline and 12 months, the effect sizes for gender
were small, while the influence of NYHA class and Type D personality was moderate
to large.
Conclusions: Men and women did not differ on mean anxiety or QoL scores, except
for women reporting poorer QoL on two domains. The relative influence of gender on
anxiety and QoL was less than that of NYHA functional class and Type D personality.

INTRODUCTION
Implantable cardioverter defibrillator (ICD) therapy is the mainstay of treatment
for primary and secondary prevention of sudden cardiac death.1 ICD treatment is
generally well accepted by most patients, but a significant subgroup (i.e., 24-33%
of ICD patients) experiences psychological difficulties, with the most profound
manifestations being anxiety and depression,2, 3 posttraumatic stress disorder,4, 5 and
poor quality of life (QoL).3, 6 In turn, these patient-reported outcomes have been
associated with risk of ventricular tachyarrhythmias7-9 and mortality10, 11 in ICD
patients. Hence, it is important to be able to identify patients who are at risk of
adverse psychological outcomes and to provide extra support if needed.
ICD shock is generally considered the primary culprit in the event of the
development of psychological distress and deterioration in QoL.12, 13 Although ICD
shock may have a profound influence on individual patients, the evidence for an
influence of shock on psychological outcomes and QoL is inconsistent and likely to
be more complex than generally assumed.14, 15 The evidence for an influence of ICD
indication and device advisories is also mixed, with some but not all studies finding
an effect on psychological outcomes and poor QoL.16-20 Younger age,21 symptomatic
heart failure,22 lack of optimism,23 diabetes24 and Type D personality25 (patients who
experience a range of negative emotions, but inhibit the expression of these emotions)
constitute other factors that have been associated with risk of poorer psychological and
QoL outcomes.
Gender has also been proposed as a potentially important risk factor for psychological
distress and poor QoL.6, 26 Gender disparities may be attributed to differences in the
way of dealing with stressful situations,27 in the acceptance of mechanical devices28 and
pain sensitivity.29 Based on these findings, it would make sense to expect that women
experience more psychological distress after ICD implantation than men. However,
recent studies on gender differences in anxiety and QoL have shown mixed findings,
with some of the studies indicating that women are more prone to experiencing
anxiety than men,3, 30 while other studies found no gender differences in anxiety.31-33
Studies on QoL also show inconsistent findings, with some30, 34 but not all studies
supporting the presence of gender differences in QoL.31, 35-37 These mixed findings are
corroborated in a recent viewpoint focusing on gender disparities in patient-reported
outcomes, such as anxiety, depression and QoL,38 and may in part be explained by
heterogeneity in study designs but also by the use of smaller scale ad hoc studies that
were not designed a priori to examine gender differences on these outcomes, with the
risk that some studies were not sufficiently powered to find an effect if present.
Hence, in a large multi-center study of ICD patients with a 12-month follow-up, we
examined (1) potential gender disparities in anxiety and QoL and (2) the magnitude
of the effect of gender versus NYHA functional class III/IV (as an indicator of disease
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severity), ICD shock, and Type D personality as determinants of anxiety and QoL,
using Cohen’s effect size index.39 We expected that women and men would adapt
equally well to the ICD and that the effect of gender on anxiety and QoL would be
less compared to the effect of NYHA class, ICD shock, and Type D personality.
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Patient sample and procedure
Patients from three Dutch hospitals (Amphia Hospital, Breda; Catharina Hospital,
Eindhoven; Erasmus Medical Center, Rotterdam) hospitalized between May 2003 and
June 2009 for an ICD implantation were included in the study and completed a set of
standardized and validated questionnaires. Patients included in the Erasmus Medical
Center were part of the ongoing Mood and personality as precipitants of arrhythmia
in patients with an Implantable cardioverter Defibrillator: A prospective Study
(MIDAS). Exclusion criteria were significant cognitive impairments (e.g. dementia),
life-threatening comorbidities (e.g. cancer), a history of psychiatric illness other than
affective/anxiety disorders, and insufficient knowledge of the Dutch language.
The study was approved by the Medical Ethics Committee of the participating
hospitals and conducted in accordance with the Helsinki Declaration. All patients
provided written informed consent.
Demographic and clinical variables
Information on demographic and clinical variables were obtained either via purposedesigned questions in the questionnaire or via the patients’ medical records.
Demographic variables included age, gender, marital status (single versus having a
partner), education (primary school versus higher), and working status (working
versus not working). Clinical variables included ICD indication (primary versus
secondary prevention), cardiac resynchronization therapy (CRT), coronary artery
disease (CAD), New York Heart Association (NYHA) functional class (NYHA
class I/II versus III/IV), left ventricular ejection fraction (LVEF<35%), QRS width
(QRS>120 msec), diabetes, smoking, and cardiac (i.e., ACE-inhibitors, amiodarone,
beta-blockers, digoxin, diuretics, and statins), and psychotropic medication.
Information on ICD shocks (appropriate and inappropriate) occurring during the
12-month follow-up period was obtained via device interrogation and extracted from
the patients’ medical records. To enhance the power, appropriate and inappropriate
shocks were combined in one variable.

Measures
Anxiety
The state version of the State-Trait Anxiety Inventory (STAI) was used to assess
general symptoms of anxiety, such as worries and concerns, and tension.40 The STAI
is a self-report questionnaire, consisting of two 10-item scales, measuring respectively
the presence and absence of anxiety symptoms. Items are answered on a 4-point Likert
scale ranging from 1 (not at all) to 4 (very much so), with total scores ranging from
20 to 80, with a high score indicating a high level of anxiety. A cut-off score ≥40
indicates probable clinical levels of anxiety.40 The STAI has shown to be a valid and
reliable measure, with Cronbach’s alpha ranging from 0.87 to 0.92.40 The STAI was
administered at baseline and at 12 months post implantation.
Quality of life
The Dutch version of the Short-Form Health Survey (SF-36) was administered to
assess QoL.41 The SF-36 consists of 8 subscales: Physical Functioning (PF) (10 items),
Social Functioning (SF) (2 items), Role Limitations due to Physical Functioning (RP)
(4 items), Role Limitations due to Emotional Functioning (RE) (3 items), Mental
Health (MH) (5 items), Vitality (VT) (4 items), Bodily Pain (BP) (2 items), and
General Health (GH) (5 items). Items are answered according to standardized response
choices. Raw scores are transformed to scale scores ranging from 0 to 100, with higher
scores indicating better levels of functioning.42 For the Bodily Pain subscale, a higher
score denotes the absence of pain. The validity and reliability of the Dutch SF-36 are
good, with a mean alpha of 0.84 across groups from the Dutch general population,
migraine patients, and cancer patients.41 The SF-36 was administered at baseline and
at 12 months post-implantation.
Type D personality
Type D personality was assessed with the 14-item Type D scale (DS14).43 The DS14
consists of two 7-item subscales measuring Negative Affectivity (‘I am often in a bad
mood’) and Social Inhibition (‘I often feel inhibited in social interactions’), respectively.
Each item is rated on a 5-point Likert scale from 0 (false) to 4 (true), with total
scores ranging from 0 to 28 for both subscales. Patients scoring ≥10 on both subscales
are classified as Type D, which has shown to be the most optimal cut-off for both
subscales for determining caseness.43, 44 Both subscales are internally consistent, with a
Cronbach’s alpha of 0.88 for Negative Affectivity and 0.86 for Social Inhibition, and a
test-retest reliability over a 3-month period of r=0.72 and r=0.82 for the two subscales,
respectively.43 The DS14 is a stable personality measure over an 18-month period in
post myocardial infarction patients.45
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Statistical analysis
Discrete variables were compared with the Chi-square test and continuous variables
with Student’s t-test for independent samples. To compare the relative influence
of gender with that of NYHA functional class (III/IV), ICD shocks, and Type D
personality on anxiety and QoL, the effect size was calculated using Cohen’s effect size
d.39 According to Cohen’s d, an effect size index of 0.20 represents a small effect, 0.50 a
moderate effect and ≥0.80 a large effect. Multivariate analysis of variance (MANOVA)
for repeated measures was performed to examine the relationship between gender
and anxiety and gender and QoL, respectively. To adjust for potential confounders,
we used multivariate analysis of covariance (MANCOVA). Two models were tested
in the adjusted analysis. In the first model, we adjusted for all covariates except for
NYHA functional class, LVEF and QRS width. These variables all form part of the
criteria for CRT indication and were excluded from analysis to avoid the problem of
multicollinearity. In the second model, we added NYHA functional class to the set of
covariates in the first model to control for symptomatic heart failure. In both models
we also adjusted for site of implantation. In secondary analyses, we differentiated
between appropriate and inappropriate shocks and whether type of shock had a
differential impact on anxiety and QoL. To reduce the chance of Type 1 error (that
is, finding a significant result when in fact there is none), we applied a Bonferroni
correction to the t-tests. The original alpha value of 0.05 was divided by the number
of comparisons that were made (i.e. 0.05/9), which resulted in an alpha of .006 to
indicate statistical significance. All tests were two-tailed and an alpha of .05 was used
to indicate statistical significance for the Chi-square test. Data were analyzed using
SPSS 17.0 (SPSS Inc., Chicago, Illinois).

RESULTS
Patient characteristics
Of 1,080 patients who agreed to participate in the study, 82 (7.6%) patients died
between baseline and 12 months follow-up, 68 (6.3%) patients refused to participate
at 12 months follow-up, 12 (1.1%) were lost to follow-up, and 200 (18.5%) patients
had missing data on self-report measures or clinical variables. Hence, statistical
analyses are based on 718 (66.5%) patients. Patients who were excluded from analyses
did not differ systematically on any of the study variables from the included patients
(all ps >.05; data not shown).
Patient baseline characteristics for the total sample and stratified by gender are shown
in Table 1. Women were more likely to be younger, to have a higher educational level,
and to have a more preserved LVEF, but less likely to have a partner, to have CAD, and
to be prescribed ACE-inhibitors, amiodarone and statins compared to men.

Table 1. Patient baseline characteristics for the total sample and stratified by gender*

Demographics
Age
Partner
Smoking
Low education
Not working
Center
Amphia
Catharina
Erasmus
Clinical factors
Indication (secondary)
CAD†
NYHA class III/IV1,‡
LVEF<35%2, §
QRS >1203
CRT ||
Shocks#
Appropriate shocks
Inappropriate shocks
Diabetes
Psychological factors
Type D personality
Medication
Psychotropics
ACE-inhibitors
Amiodarone
Beta-blockers
Digoxin
Diuretics
Statins

Total
N=718

Male
N=579

Female
N=139

60.81±10.97
647 (90.1)
100 (13.9)
378 (52.6)
206 (28.7)

61.4±10.55
534 (92.2)
80 (13.8)
286 (49.4)
167 (28.8)

58.3±12.29
113 (81.3)
20 (14.4)
92 (66.2)
39 (28.1)

186 (25.9)
257 (35.8)
275 (38.3)

146 (25.2)
215 (37.1)
218 (37.7)

40 (28.8)
42 (30.2)
57 (41.0)

345 (48.1)
484 (67.4)
187 (31.6)
558 (83.5)
386 (55.3)
176 (24.5)
85 (11.8)
58 (8.1)
28 (3.9)
115 (16.0)

282 (48.7)
423 (73.1)
144 (30.4)
459 (85.2)
318 (56.5)
133 (23.0)
72 (12.4)
50 (8.7)
24 (4.2)
98 (16.9)

63 (45.3)
61 (43.9)
43 (36.4)
99 (76.7)
68 (50.4)
43 (30.9)
13 (9.4)
8 (5.8)
4 (2.9)
17 (12.2)

.47
<.001
.21
.021
.20
.05
.31
.27
.50
.18

146 (20.3)

119 (20.6)

27 (19.4)

.77

123 (17.1)
503 (70.1)
132 (18.4)
584 (81.3)
95 (13.2)
438 (61.0)
479 (66.7)

92 (15.9)
417 (72.0)
116 (20.0)
471 (81.3)
78 (13.5)
356 (61.5)
415 (71.7)

31 (22.3)
86 (61.9)
16 (11.5)
113 (81.3)
17 (12.2)
82 (59.0)
64 (46.0)

.07
.019
.021
.99
.70
.59
<.001

p
.003
<.001
.86
<.001
.85
.31

N= 592; 2 N= 668; 3 N= 698
* Results are presented as numbers (percentages) unless otherwise indicated
† Coronary artery disease
‡ New York Heart Association functional class
§ Left Ventricular Ejection Fraction
|| Cardiac Resynchronization Therapy
# Appropriate and inappropriate shocks received between implantation and 12 months
follow-up

1
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Anxiety
MANOVA for repeated measures showed a statistically significant difference in anxiety
scores between women and men (F(1,716)=4.67, p=.031). At baseline, women reported
higher mean levels compared to men (40.1 ±12.1 vs. 37.5 ±11.7; t(716)=-2.33, p=.02),
however, this was not significant after a Bonferroni correction (p>.006). Similarly, at
12 months women reported non- significantly higher mean levels of anxiety compared
to men (36.5 ±12.3 vs. 34.8 ±11.79; t(716)=-1.49, p=.14). Gender exerted a stable effect
on anxiety, as indicated by the non-significant interaction effect for time by gender
(F(1,716)=.76, p=.39). Generally, anxiety scores decreased over time, as indicated by a
significant main effect for time (F(1,716)=34.90, p<.001).
After adjustment for age, marital status, education, and working status, ICD
indication CRT, CAD, diabetes, smoking, shocks, and cardiac- and psychotropic
medication, MANCOVA for repeated measures showed no statistically significant
difference in mean anxiety scores between women and men (F(1,696)=2.67, p=.10) (Table
2). As listed in Table 2, age (F(1,696)=7.85, p=.005), lower education (F(1,696)=18.81,
p<.001), working status (yes) (F(1,696)=10.14, p=.002), smoking (F(1,696)=3.91, p=.048),
diabetes (F(1,696)=5.17, p=.023), Type D personality (F(1,696)=152.48, p<.001), and use
of psychotropic medication (F(1,696)=26.23, p=<.001) were independently associated
with anxiety. The main results did not change when adding NYHA functional class as
a covariate to the first model.
In secondary analyses, we examined the influence of appropriate and inappropriate
shocks on anxiety separately. Only appropriate shocks (F(1,696)=5.46, p=.02) but
not inappropriate shocks (F(1,696)=2.16, p=0.14) were associated with anxiety. The
predictive value of the other variables did not change (results not shown).
Quality of life
MANOVA for repeated measures showed significantly different scores on the Physical
Functioning (F(1,716)=8.31, p=.004) and the Vitality (F(1,716)=9.36, p=.002) domains for
women and men. At baseline, women reported significantly poorer QoL compared to
men on only 2 of the 8 domains; Physical Functioning (49.41±28.90 vs. 58.54±26.54;
t(716)=3.58, p<.001) and Vitality (48.91±21.57 vs. 56.29±22.72; t(716)=3.47, p=.001).
At 12 months, women still reported poorer QoL on the Vitality domain (55.96±22.97
vs. 60.10±21.98; t(716)=1.98, p=.048). No statistically significant differences were found
on the other 6 QoL domains at baseline and 7 QoL domains at 12 months, indicating
that women and men with an ICD do not substantially differ in experienced QoL.
Gender exerted a stable effect on outcome, as indicated by a non-significant time
by sex interaction (F(1,716)=1.12, p=.35). QoL improved over time as indicated by a
significant main effect (F(1,716)=23.54, p<.001).
In adjusted analysis, the significant differences in Physical Functioning (F(1,696)=7.14,
p=.008) and Vitality (F(1,696)=4.88, p=.028) between women and men remained as

Table 2. Influence of gender on anxiety and quality of life (MANCOVA for repeated
measures)
PF
SF
RP
RE
MH
VT
F
F
F
F
F
F
Time
3.07
1.03
5.14§ 4.66§ 11.36§ 0.64
0.73
1.50
0.88
0.25
4.88§
Gender
7.14§
§
§
2.32
7.74
3.10
8.39§
Age
1.46
8.12
Marital status (yes)
0.12
0.11
0.15
1.58
0.00
1.64
Smoking
3.44
3.45
2.28
3.30
3.31
7.08§
Education (low)
10.71|| 1.92
9.82# 17.84# 12.67|| 13.04||
Working status (yes) 16.28# 14.88# 13.54|| 19.76# 0.01
5.05§
§
§
Site of implantation 0.93
4.56
0.38
1.41
5.08
4.55§

BP
F
2.61
2.65
1.10
0.86
2.05
5.31§
2.84
0.38

GH Anxiety
F
F
2.75
2.42
0.20
2.67
14.12|| 7.85§
0.60
0.00
4.06§ 3.91§
2.58 18.81#
12.69|| 10.14||
0.91
1.93

Indication
CAD*
CRT†
Shocks‡
Diabetes
Type D personality

0.10
0.00
0.01
0.00
0.11
0.53
1.36
0.66
2.01
0.43
0.38
0.06
4.15§ 14.82#
10.80|| 0.35 11.06|| 2.89
0.08
0.88
1.35
0.65
0.15
0.09
0.93 11.77§
17.23# 9.86§ 10.14§ 9.72§
10.70|| 33.72# 15.67# 34.08# 122.96# 35.76#

0.20
3.06
0.01
0.02
6.79
9.07||

0.38
0.46
5.14§ 0.23
11.99|| 1.46
0.97
2.47
14.97|| 5.17§
45.16# 152.47#

Psychotropics
ACE-inhibitors
Amiodarone
Beta-blockers
Digoxin
Diuretics
Statins

13.70# 22.49# 12.08§
0.08
1.79
0.32
1.99
2.32
0.06
0.26
0.08
2.76
0.30
1.80
0.15
22.38# 10.70|| 11.55||
0.12
1.80
0.19

8.98§
0.44
0.05
0.27
0.00
1.75
1.30

38.02# 21.77# 27.59# 12.55§ 26.23#
4.34§
0.28
3.13
0.14
0.19
0.20
0.97
0.45
0.89
1.22
0.41
0.07
0.17
4.32§ 0.23
0.58
0.58
1.48
2.61
2.30
0.23
9.57|| 4.30§ 10.94|| 1.13
0.00
0.00
0.36
0.70
0.17

PF= Physical Functioning; SF=Social Functioning; RP=Role Physical Functioning; RE=Role
Emotional Functioning; MH=Mental Health; VT=Vitality; BP=Bodily Pain; GH= General
Health
*Coronary Artery Disease
† Cardiac Resynchronisation Therapy
‡Both appropriate and inappropriate shocks received between implantation and 12 months
follow-up
§p < .05; ||p < .01; #p < .001

observed in univariate analysis. Age, lower education, working status, diabetes, CRT,
Type D personality, use of psychotropic medication and diuretics were associated with
4 or more domains of QoL (Table 2). The main results did not change when adding
NYHA class as a covariate to the first model. However, NYHA class was associated
with QoL (>4 domains).
In secondary analyses, we examined the influence of appropriate and inappropriate
shock on QoL. Secondary analyses revealed that appropriate shocks were only
associated with the General Health domain of the SF-36 (F(1,696)=4.46, p=0.03), but
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not to the other domains; inappropriate shocks were not related to any domain. The
independent associations of the other variables with QoL domains did not change
(results not shown).
Relative influence of gender, NYHA functional class III/IV, ICD shocks, and Type
D personality on outcomes

Chapter 3

In Figure 1, the effect sizes are displayed for the magnitude of the influence
of gender, NYHA class, shocks, and Type D personality on anxiety at baseline
and at 12 months. As indicated by Cohen’s effect size index, the influence of
gender on anxiety, both at baseline and 12 months follow-up, was small with
effect sizes of 0.22 and 0.14, respectively. Small effect sizes were also found for
the influence of NYHA class and ICD shocks (appropriate and inappropriate)
on anxiety at both time points. A large effect size for Type D personality was
found. Furthermore the results show that the relative influence of gender is less
than that of NYHA class, ICD shocks and personality in particular in relation
to 12 month anxiety outcomes.
Figure 1. Effect sizes (Cohen’s d) for the magnitude of the influence of gender, NYHA class
III/IV, ICD shocks, and Type D personality on anxiety at baseline and at 12 months
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Anxiety

1,4
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1,2
1
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For QoL, the effect sizes for gender were also small, while the influence of
NYHA class and Type D personality on QoL was moderate to large both at
baseline and 12 months follow-up (Figure 2).

Figure 2. Effect sizes (Cohen’s d) for the magnitude of the influence of gender, NYHA class
III/IV, ICD shocks, and Type D personality on quality of life at baseline and at 12 months
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In the current study, women experienced more anxiety compared to men, but after
statistical adjustment for potential confounders the influence of gender on anxiety
was no longer significant. Women only reported poorer QoL on two of the eight SF36 subscales, that is, Physical Functioning and Vitality, with this gender difference
remaining after adjusting for potential confounders. Our findings showed that the
relative influence of gender on anxiety and QoL is less than that of NYHA class and
Type D personality.
The results of this study are in line with previous research showing that women may
report higher anxiety levels compared to men but that these differences may be attributed
to other factors and therefore not hold when adjusting for potential confounders.25,
46
In this study, a difference between gender was only observed in univariate but not
in multivariate analysis. The univariate difference could be explained by the generally
younger age of women in this sample. Previous studies have shown that younger
ICD patients tend to experience more psychological difficulties than older patients.21
Another explanation could be that women in this sample were more likely not to have
a partner. Women are more likely to seek social support from their network when
dealing with stressful situations.27 Therefore, women may be more likely to suffer from
ICD related distress in the absence of appropriate support. Our findings on QoL are
in line with previous research showing that there are gender differences on some but
not all domains of the SF-36 after controlling for potential confounders.30, 34 Taken
together, based on previous research and our findings, it seems that women and men
overall tend to adapt almost equally well post ICD implantation. Shocks in general
were not associated with the outcomes, but differentiating between appropriate and
inappropriate shocks appropriate shocks were associated with anxiety and the General
Health domain of the SF-36. These findings are in line with previous studies reporting
mixed findings on the effect of shocks on patient-centered outcomes.14, 37
Studies in other cardiac populations have also focussed on gender differences and
psychological distress. For example in one study, women experienced greater negative
mood state and perceived less control over their health compared to men. However
no gender differences were found on the QoL associated domains.47 Among patients
post myocardial infarction women were more likely to report poor QoL compared
to men.48 In patients with coronary heart disease and comorbid depression, women
were more likely to be anxious compared to men.49 Based on these findings it seems
that gender differences may vary across the different cardiac diseases and that the
underlying disease is of importance when examining gender differences. In the current
study, we also found that symptomatic heart failure (NYHA class III-IV) had a larger
influence on both anxiety and QoL than gender.

Few previous studies have included potential mediators, such as somatosensory
amplification (i.e., being more aware of bodily sensations and perceiving normal
somatic sensations as more intense),29, 46 that may explain gender disparities in
outcome.29, 46 The influence of the patient’s pre-implantation psychological profile
has to date also not been taken into account when focusing on gender disparities,
while the patient’s personality rather than gender may explain individual differences
in patient-reported outcomes.2, 25 In this study, we found Type D personality to be a
strong and independent determinant of both anxiety and QoL, which was expected.32,
50
Besides these variables future studies should also consider patients’ educational level,
working status, comorbidities (e.g. diabetes) and use of (psychotropic) medication. In
our sample, these variables were all associated with both anxiety and QoL.
Our findings have some implications for future research. Given the mixed results
in the current and previous studies, we believe that it is premature to conclude that
gender per se is a predictor for disparities in anxiety and QoL. Hence, before we start
developing gender-specific interventions, we should try to elucidate whether these
mixed findings are due to methodological issues and if gender disparities are present
to search for the mechanisms that may account for these disparities, such as differences
in e.g. socio-economic status, pre-implantation psychological profile, somatosensory
amplification etc.
The limitations of the study must also be acknowledged. First, anxiety was assessed
with a standardized self-report measure rather than a clinical diagnostic interview.
Hence, we are only able to draw conclusions with respect to the influence of gender on
symptoms of anxiety and not a clinical diagnosis of anxiety. Second, information on
symptomatic heart failure, as assessed with NYHA functional class, was not available
for all patients, and was therefore only included in secondary analysis leading to a
smaller number of patients included in this analysis (n=592). Third, due to use of
different measures for depression in the two samples which were combined in this
study, we were not able to examine potential gender differences in depression. Fourth,
we used a generic rather than a disease specific measure of QoL which may have been
less sensitive to tap differences between gender if present. Fifth, due to a relatively high
drop out rate and missing data we could only include 718 (66.5%) of the patients in
analyses. However, the excluded patient did not differ systematically on any of the
study variables as compared to included patients. Hence, we assume that this limitation
had no significant bearing on our findings. This study also has several strengths. These
include the prospective study design, the use of a real-world population rather than
a selected sample, and the relatively large sample size, increasing the chance that the
study was sufficiently powered to find possible differences between men and women if
present, and also enabling us to control statistically for potential demographic, clinical
and psychological confounders that may impinge on the relationship between gender
and the outcomes examined.
Gender Disparities
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In conclusion, our findings indicate that women and men tend to adapt equally well to
living with an ICD and that the patient’s personality and the presence of symptomatic
heart failure may have a larger influence on anxiety and QoL than gender and ICD
shocks. Large-scale studies are warranted to replicate these findings focusing also
on gender specific aspects, such as somatosensory amplification, that might serve to
explain gender disparities in patient-reported outcomes.
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Background: Patient treatment expectations may affect cardiac outcomes, however to
date no validated instruments have been developed to monitor treatment expectations
in patients with an implantable cardioverter defibrillator (ICD). This study evaluates
the newly developed 10-item EXPECtations Towards ICD therapy (EXPECT-ICD)
scale, and examines its predictive value in relation to anxiety, depression, and ICD
related concerns 3-months post implant.
Methods: Consecutive implanted ICD patients were included as part of the WEBbased distress management program for ICD patients (WEBCARE) trial from six
Dutch referral hospitals. Patients completed the baseline questionnaires briefly after
ICD implantation. Clinical variables were captured from patients’ medical records.
Results: Patients’ treatment expectations as assessed with the EXPECT-ICD
questionnaire could best be represented with a 2-factor model involving both
negative (α=.84) and positive expectations (α=.77). Younger patients and patients
with QRS<120 reported more positive expectations as compared to older patients
(9.96±3.50 vs 8.34±3.52; p=.002) and patients with an increased QRS width
(10.02±3.53 vs 8.04±3.41; p=<.001) respectively. Negative treatment expectations
were associated with higher levels of anxiety (β=.443; p<.001), depression (β=.506;
p<.001), and ICD concerns (β=.428; p<.001) 3-months post implant after controlling
for demographic and clinical factors.
Conclusions: ICD patients report both positive and negative treatment expectations.
Negative expectations were associated with anxiety, depression, and ICD concerns
3-months post implant. The EXPECT-ICD scale can be used to examine the role of
treatment expectations in patient reported and clinical outcome of ICD treatment.

INTRODUCTION
Implantable cardioverter defibrillator (ICD) therapy has significant survival benefits
as compared to antiarrhythmic drugs in patients at risk for sudden cardiac death
(SCD).1, 2 Besides improving medical outcomes in ICD patients, increasing attention
has been directed towards patient reported outcomes, such as health status, quality
of life, and psychological distress.3 A recently published systematic review concluded
that approximately 20% of ICD patients may experience some form of adjustment
problems post implant (e.g. anxiety and depression).4 However, this may not necessarily
be attributed to the ICD alone but also to the patient’s pre-implantation psychological
profile5 and underlying heart disease.6
Another factor that may influence the outcome of ICD treatment is patients’
treatment expectations regarding ICD implantation (e.g. How will having an ICD
influence future functioning/life?). Previously recovery expectations (e.g. Does a patient
expect to fully recover from a heart disease?) have been associated with long-term
survival and functioning.7 Positive expectations about the future (e.g. Does a patient
anticipate that he/she will lead a full and healthy life?) have been linked to, adjustment
to illness and quality of life in patients who underwent heart transplantation.8 Illness
beliefs also seem to influence patients’ recovery following cardiac surgery.9
There are two instruments that measure ICD patients’ positive health expectations,10
self-efficacy and outcome expectations (e.g. Whether engaging in a given behavior will
result in a given outcome).11 The first instrument was originally not developed for
ICD patients, while in the second measure all items in were positively formulated
which may lead to a response bias.12 Therefore we developed the EXPECTations
towards ICD therapy (EXPECT-ICD) scale to specifically measure both the positive
and negative treatment expectations of ICD patients.
The objectives of the current study were to 1) examine the factor structure of the
EXPECT-ICD scale; 2) evaluate the psychometric properties of the EXPECT-ICD
scale; and 3) determine the predictive value of patients’ expectations towards ICD
therapy in relation to distress (i.e., anxiety, depression, and ICD concerns) 3-months
post implant.

METHODS
Patient selection
Patients were included between May 2011 and February 2013 as part of the WEBbased management program for implantable CARdioverter dEfibrillator patients
(WEBCARE) trial, which has been described in detail elsewhere.13 Briefly, WEBCARE
is a web-based randomized controlled trial where ICD patients are randomized to either
Treatment Expectations
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the ‘WEBCARE’ or ‘Usual Care’ group. Patients in the WEBCARE group receive a
12-weeks fixed, 6-lessons online treatment intended to reduce distress and improve
quality of life.13 Patients were recruited from 6 Dutch (teaching) hospitals (Amphia
Hospital, Breda; Canisius-Wilhelmina Hospital, Nijmegen; Catharina Hospital,
Eindhoven; Erasmus Medical Center, Rotterdam; Onze Lieve Vrouwe Gasthuis,
Amsterdam; Vlietland Hospital, Schiedam). This study included consecutively
implanted ICD patients between 18 and 75 years old who were hospitalized for their
first-time ICD implant. Additional inclusion criteria were sufficient command of
the Dutch language, access to and sufficient knowledge of the internet, and a life
expectancy of more than 1 year. Individuals were excluded from the study if they were
on a waiting list for heart transplantation, had a history of psychiatric illness (other
than affective/anxiety disorders), or had serious cognitive impairments (e.g. mental
retardation or dementia).
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Procedure
All eligible patients were approached for study participation by the ICD nurse or
ICD technician prior to or briefly after ICD implant. After signing the informed
consent form, the patient was asked to complete a set of standardized and validated
questionnaires, together with the EXPECT-ICD questionnaire, within 2 weeks
post implant. The questionnaires were returned by mail (in a pre-stamped and selfaddressed envelope) to Tilburg University which served as the core lab for the study. If
the questionnaire was not returned within 2 weeks, patients received up to 3 reminder
telephone calls. Patients who refused to participate were asked if we could access
their medical records for information on their medical history. Patients who agreed
provided written signed consent.
The study protocol was approved by the medical ethics committees of the
participating hospitals. All patients were informed orally and in writing about the
purpose, rights and possible benefits versus risks associated with study participation
according to the Declaration of Helsinki, as amended in 2008 by the World Medical
Association.
Demographic and clinical variables
Information on demographic variables, including age, gender, marital status, working
status, education level, and comorbidities, were captured by purpose-designed
questions in the questionnaires or from patients’ medical records. Information on
clinical variables were collected from patients’ medical records and included the
Charlson Comorbidity Index (CCI),14 ICD indication (primary vs. secondary
indication), left ventricular ejection fraction (LVEF), QRS-width, New York Heart
Association (NYHA) functional class, and cardiac and psychotropic medication use.

Expectations towards ICD therapy
The EXPECT-ICD questionnaire was specifically developed to tap into patients’
expectations with respect to living with an ICD. A pool of 30 items, representing
three domains (i.e., body image concerns, exercise, and social relations) were derived
from published literature, clinical impressions, and semi-structured interviews with
six ICD patients who were scheduled for ICD implantation or who recently received
an ICD at the Erasmus Medical Center Rotterdam, the Netherlands.
The first version of the 30-item scale was developed in English, as the majority
of items were initially generated based on the literature published in English peerreviewed journals. Items were translated into Dutch by two independent translators
and back-translated into English according to the standardized procedure for
developing questionnaires in other languages.15 Following this procedure, a Dutch and
English version of the questionnaire was developed. Subsequently, the questionnaire
was presented to 14 patients who recently received an ICD. They were asked to rate
their level of agreement with the statements ‘How relevant do you find this question?’
and ‘Is this question clear to you?’ on a 5-point Likert scale ranging between 0 (not at all)
and 4 (very much). According to the patients, all questions were clearly formulated.
The response rate was 64%. The item-rest correlation was calculated to see if the
questionnaire was consistent and which items could be removed in order to improve
the internal consistency. Following this initial phase, five items were deleted and the
25-item version was administered to a subset of ICD patients who were included as of
May 2011 in the WEBCARE study. The scale contained both positively and negatively
worded items which were presented in random order. All patients were asked to fill in
the questionnaire within two weeks after ICD implantation, as it was logistically not
possible to administer the questionnaire for secondary indication patients.
Other measures
Anxiety symptoms
The 7-item General Anxiety Disorder scale (GAD-7) was used to assess symptoms of
anxiety. The GAD-7 consists of 7 items (e.g. ‘Feeling nervous, anxious, or on edge’) that
are rated on a 4-point Likert scale ranging from 0 (not at all) to 3 (almost every day).16
The total score ranges from 0 to 21 with a higher score indicating higher anxiety levels.
A cut-off score of ≥10 is used as indication of moderate to severe levels of anxiety
symptoms. The internal consistency of the GAD-7 is good with a Cronbach’s alpha
of 0.92.16
Depression symptoms
The Patient Health Questionnaire (PHQ-9) is a validated, self-reported questionnaire
consisting of 9 items that are evaluated on a 4-point Likert-scale (e.g.”Little interest
or pleasure in doing things”).17 The total score can range between 0-27 with a higher
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score indicating higher depression symptom severity. A cut-off score of ≥10 indicates a
moderate to severe level of depression symptoms.17The PHQ-9 has a Cronbach’s alpha
of 0.9118 and has previously been used in cardiac patients.19
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ICD concerns
To measure patients’ concerns about the ICD, the Dutch version of the ICD Patient
Concerns questionnaire (ICDC) was used.20 The ICDC consists of 8 items (e.g. ‘I’m
worried that my ICD will fire’) that are rated on a 5-point Likert scale ranging from 0
(not at all) to 4 (very much). Items can be summed into a total score between 0-32,
with a higher score indicating a higher level of concerns. The ICDC is an internally
consistent scale with a Cronbach’s alpha of 0.9120 and has shown to predict mortality
in ICD patients.21
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Optimism and pessimism
Both optimism and pessimism were assessed using the Life Orientation Test (LOT).22
Four items measuring optimism (e.g. ‘I am always optimistic about the future’) and
four items measuring pessimism (e.g. ‘If something can go wrong, it will’) were used
to obtain final scores. Items are answered on a 5-point Likert scale, ranging from 0
(strongly disagree) to 4 (strongly agree).22 In the current sample, the Cronbach’s alpha
was 0.78 and 0.83 for optimism and pessimism scale, respectively.
Health-related quality of life
The Short-Form Health Survey (SF-12), Dutch version, was used to assess healthrelated quality of life.23 The SF-12 consists of 12 items on which the Mental
Component Summery score (MCS) and Physical Component Summary score (PCS)
can be calculated. Scores on both scales range between 0-100, with a higher score
indicating better mental or physical functioning.23 The SF-12 has previously been
used in the ICD population6 and has shown to be a valid and reliable measure.24
Statistical analyses
Principal component analysis (oblique rotation) was used to examine the factor
structure of the newly developed EXPECT-ICD questionnaire. The number of extracted
principal components were based on the scree plot and expert review. The internal
consistency of the scale was determined by means of Cronbach’s α, while validity was
assessed by calculating Pearson correlations between the expectations questionnaire
and the SF-12 and the LOT. Continuous variables were compared with Student t-test
and are presented as means with standard deviations (SD), while discrete variables
were compared with the X2 test and presented as percentages. Univariable linear
regression analysis was used to assess the association between treatment expectations
and baseline demographic (age, gender, education level), clinical (LVEF, NYHA class,

QRS width, CCI, ischemic heart disease), and psychological variables. To assess the
association between expectations towards ICD therapy and anxiety, depression and
ICD concerns, linear (univariable and multivariable) regression analyses were used. In
multivariable analysis, we adjusted for age, gender, condition (WEBCARE vs Usual
Care), education level, QRS width, LVEF, and NYHA class. Beta-coefficients with
95% confidence intervals (CI) are presented. All tests were 2-tailed, and a significance
level of p <.05 was applied. All statistical analyses were performed using SPSS 19.0
(SPSS Inc, Chicago).
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RESULTS
Patient characteristics
A total of 340 consented to participate in the WEBCARE trial, but the EXPECTICD scale was only administered to a subset of patients 250/340 (73.5%) since it was
developed after the start of the trial. Of these 250 patients, 71.6% (179/250) filled
in the 25-item EXPECT-ICD scale at the time of implantation and were included
in the current analyses. The mean age of these patients was 58.56±9.53 years and
83.3% (150/179) were male. As compared to patients who were excluded from the
current analyses, differences were observed only in NYHA class with a lower number of
patients with NYHA class III/IV being included in the current analyses as compared to
those who were excluded (19/179 vs 38/161; p=.011) There were no other systematic
differences between the two groups on baseline demographic and clinical characteristics.
Table 1 presents an overview of the baseline characteristics of the current sample.
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Table 1: Baseline characteristics of the total sample (N=179)
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Variable
Demographics
Age
Men
High education level N=176
Partner (yes)N=178
Working (yes)N=178
Clinical
CCI
Secondary prevention indication
LVEF≤35
QRS>120N=177
NYHA class III/IVN=129
Psychological
Anxiety (GAD-7)
Depression (PHQ-9)
ICD concerns (ICDC)
Optimism (LOT)
Pessimism (LOT)
HRQOL (MCS)
HRQOL (PCS)
Medication
Beta-blockers
ACE-inhibitors
Statins
Diuretics
Psychotropic medication

mean±SD; N (%)
58.56±9.53
150 (83.3)
123 (68.7)
152 (84.9)
87 (48.6)
1.68±0.98
60 (33.5)
115 (64.2)
76 (42.5)
19 (10.6)
4.09±4.45
5.45±4.90
5.98±6.39
11.27±2.75
5.73±3.31
45.35±10.60
40.61±10.39
148 (82.7)
116 (64.8)
117 (65.4)
89 (49.7)
15 (8.4)

CCI=Charlson Comorbidity Index; LVEF=Left ventricular ejection fraction; NYHA
class=New York Heart Association; HRQOL=Health related quality of life; MCS=Mental
Component Score; PCS=Physical Component Score

Treatment expectations
The 25-item scale was first subjected to a factor analysis which revealed a 2-factor
structure. On the basis of factor loadings and expert review 10 items were selected
which represented two distinct factors of 5 items each: Factor 1 represented ‘negative
expectations’ and Factor 2 ‘positive expectations’ (corresponding items are displayed in
Table 2; for the complete scale see Appendix 1). The Kaiser-Meyer-Olkin test was not
significant (p=.767), while the Bartlett’s test of sphericity was (p=<.001), indicating
that it was appropriate to proceed with factor analysis. Table 3 shows the pattern
matrix of the Oblimin rotation with 5 items loading on the negative expectations and
5 on the positive expectations, explaining a total of 56.6% of the variance. The internal
consistency of the two factors was good with Cronbach’s α=.84 (negative expectations)
and α=.77 (positive expectations), respectively.
Table 2: Final factors and reliability coefficients
Factor
Factor 1: Negative expectations
Do you expect that having an ICD will:
Make you do less exercise
Reduce your sexual activity
Make you feel more dependent on others
Decrease your quality of life
Make you feel more anxious
Factor 2: Positive expectations
Do you expect that having an ICD will:
Make you feel more confident
Make you feel protected against severe health problems
Improve your heart condition
Make you feel more in control of your life

α
.84

Cronbach’s

.77

Improve your physical functioning

Table 3: Pattern matrix of oblimin rotation

Will decrease your quality of life
Will make you do less exercise
Will reduce your sexual activity
Will make you feel more dependent on others
Will make you feel more anxious

1
.81
.81
.79
.79
.68

Will make you feel more in control of your life
Will improve your physical functioning
Will improve your heart condition
Will make you feel protected against severe health problems
Will make you feel more confident

-.04
.01
-.09
.05
.06

Factor

2
.02
.05
-.11
.02
.04
.81
.77
.75
.66
.59
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Total score range from 0 to 20 for each scale, with a higher score indicating more
negative or positive expectations respectively. In the current sample, the mean scores
were 6.09±4.23 and 9.15±3.59 for negative and positive expectations, respectively.
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Association between baseline characteristics and treatment expectations
Younger patients (<60 year) had a higher mean score on positive expectations as compared
to older patients (9.96±3.50 vs 8.34±3.52; p=.002). Patients with a QRS≤120 had a
higher mean score on positive expectations as compared to patients with an increased
QRS≥120 (10.02±3.53 vs 8.04±3.41; p=<.001). No other systematic differences were
found on negative and positive expectation scores stratified by baseline demographic,
clinical and psychological characteristics, as indicated in Table 1.
Negative correlations were observed between negative expectations and the mental
health status (r=-.466; p<.001), physical health status (r=-.349; p<.001) and optimism
(r=-.441; p<.001). A positive correlation between pessimism (r=.395; p<.001) and
negative expectations was observed. No significant associations were observed between
positive expectations and the above mentioned psychological measures.
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Association between treatment expectations and distress 3 months post implant
In univariable analyses, negative treatment expectations were significantly associated
with anxiety (β=.477; p<.001), depression (β=.488; p<.001) and ICD concerns
(β=.434; p<001) 3-months post implantation. Positive expectations were only
associated with depression (β=.168; p=.048), but none of the other distress measures
(results not shown). After adjusting for age, gender, condition (WEBCARE vs Usual
Care), education level, QRS width, LVEF, and NYHA class in multivariable models,
negative expectations remained associated with anxiety (β=.443; p<.001), depression
(β=.506; p<.001), and ICD concerns (β=.428; p<.001). Positive expectations were no
longer associated with any of the outcomes (Table 4).
Table 4: Association between expectations (EXPECT-ICD) and anxiety, depression, and
ICD concerns at 3 months post ICD implant (multivariable analyses)
Anxiety

Depression

ICD concerns

β

p

β

p

β

p

Negative Expectations

.443

<.001

.506

<.001

.428

<.001

Positive Expectations

.095

.38

.179

.09

-.007

.95

Adjusted for: age, gender, condition, education level, QRS width, LVEF, NYHA class

DISCUSSION
Patients’ expectations towards ICD treatment, as assessed with the EXPECT-ICD
questionnaire, could best be represented by a 2-factor model, reflecting negative
expectations (α=.84) and positive expectations (α=.77), respectively. Younger patients
had higher scores on positive expectations as compared to older patients. Patients with
a lower QRS width (≤120) generally had higher scores on positive expectations. Our
findings also showed that patients’ negative expectations towards ICD treatment were
significantly associated with higher levels of anxiety, depression, and ICD concerns 3
months post implant, after adjusting for demographic and clinical variables.
Our findings are consistent with previous studies in cardiac populations where
treatment expectations were associated with patient reported and clinical adverse
outcomes.7-9, 11 Positive health expectations and optimism have been associated with
better health related quality of life in ICD patients,10 highlighting the importance
of examining ICD related outcomes. In the current study, we found no significant
association between positive expectations and outcomes. This might be attributed to
the fact that the follow-up period in the current study was relatively short as compared
in the study by Sears et al., (3 months vs 8 and 14 months). Positive expectations may
be associated with health outcomes at a later time point and not briefly after ICD
implantation. In addition, in the current study we did not use the same measures as
Sears et al., and were therefore not able to assess the relationship between positive
expectations and outcomes in the same manner. Nevertheless, this underlines the
importance of focusing on (negative) treatment expectations as a potential predictor
of patient reported outcomes post ICD implant as they were associated with anxiety,
depression, and ICD concerns 3 months post implant in the current study.
According to Bandura’s social cognitive theory, outcome expectations are defined as
patients’ judgment of whether a specific behavior will result in a desired outcome.25 If a
patient expects that having an ICD will improve health related quality of life, he or she
will be more willing to perform certain behaviors that may lead to a desired outcome
such as a better health related quality of life. For example, patients might be more
motivated to engage in physical activity or social interactions). If, however, a patient
has negative outcome expectations, he or she will be less likely to perform behaviors
that might enhance his/hers health status. The present findings highlight the need
for studying specific subgroups of ICD patients who are inclined to report negative
treatment expectations and therefore might be more at risk for negative outcomes.
A number of limitations of this study must be acknowledged. First, we only had
data on the EXPECT-ICD questionnaire from a subset of the WEBCARE patients,
given that the questionnaire was developed after study initiation. Hence, the relatively
small sample of patients may limit the generalizability of the findings. Second, the
follow-up period of 3 months is short, with a need to examine the association between
Treatment Expectations
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treatment expectations and psychological distress also on the long-term. Third, due to
the lack of positive affect measures in the current study we were not able to examine
the correlation between positive expectations and positive affect. Fourth, due to
logistic reasons treatment expectations were assessed shortly after ICD implantation
rather than prior to implantation. Assessing expectations prior to ICD implant might
have been better, although the consequences would have been that we would have
largely missed out on patients implanted with an ICD due to of secondary prevention
indication. This study also has several strengths, as to our knowledge the EXPECTICD scale is the first measure that taps into ICD patients’ negative and positive
expectations. This scale has good psychometric properties and treatment expectations
were significantly associated with psychological distress at 3 months post implant.
Future studies are warranted to replicate our findings also on the long-term. Such
studies should also focus on specific subgroups and their expectations as we have
demonstrated that these may vary according to gender, and QRS-width. We should
therefore be careful in generalizing the current findings to the whole ICD population,
as the impact of pre-treatment expectations may differ per subgroup. The association
between treatment expectations and mortality should also be examined in ICD
patients, as expectations have been shown to predict mortality in patients with
coronary artery disease.7
In clinical practice, it is paramount to enhance patient – physician communication
and make sure that patients’ treatment expectations are clear and realistic, as recent
studies show that communication may often give an unclear representation to patients,
and potentially hamper patients’ quality of life.26 Monitoring patients prior or briefly
after the ICD implantation and evaluating their expectations is therefore warranted.
In conclusion, the current findings indicate that the EXPECT-ICD scale is a
reliable, valid and disease-specific measure of treatment expectations in ICD patients.
Due to its brevity, this scale could easily be used in clinical practice to assess patients’
treatment expectations, with the possibility of identifying patients who might benefit
from additional information about the device and ICD treatment and support. Future
research needs to investigate whether addressing patients’ expectations might improve
the outcome and subjective well being of ICD patients.
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Appendix: EXPECT-ICD scale
Below are a number of questions about your expectations towards living with an ICD
(implantable cardioverter defibrillator). It is important that you answer all questions.
Please indicate your answer by circling the appropriate number next to the question.
There are no right or wrong answers, your own impression is the only thing that
counts.
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0 = strongly disagree 1 = disagree 2 = neutral 3 = agree 4 = strongly agree
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Do you expect that having an ICD will:
1 Improve your physical functioning........................................
2 Make you feel more in control of your life.............................
3 Make you do less exercise.......................................................
4 Reduce your sexual activity....................................................
5 Make you feel more dependent on others..............................
6 Improve your heart condition................................................
7 Make you feel protected against severe health problems.........
8 Decrease your quality of life...................................................
9 Make you feel more anxious..................................................
10 Make you feel more confident................................................

→
→
→
→
→
→
→
→
→
→

0
0
0
0
0
0
0
0
0
0

1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
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PART II
Anxiety and its effect on patient reported
and clinical outcomes in ICD patients
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CHAPTER 5
Posttraumatic stress 18 months following cardioverter
defibrillator implantation: Shocks, anxiety, and personality

Habibović M, van den Broek KC, Alings M, van der Voort PH, Denollet J.

Health Psychology 2012; 31:186-193.
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Background: Posttraumatic stress disorder (PTSD) has been observed in cardiac
patients but little is known about PTSD in implantable cardioverter defibrillator (ICD)
patients. We examined the prevalence and predictors (clinical variables, personality,
and anxiety) of PTSD in ICD patients.
Methods: 395 ICD patients; 20.1% female; mean age 62.8±10.3 years, from two
Dutch referral hospitals completed the DS14 scale and State Trait Anxiety Inventory
(STAI) to assess Type D (distressed) personality (high negative affect paired with social
inhibition) and anxiety (State Anxiety Inventory) at the time of implantation. Logistic
regression analysis was performed to identify independent predictors of PTSD at 18
months following implantation.
Results: At 18 months post-implantation, 30 patients (7.6%) qualified for a PTSD
diagnosis. Of these patients, 55% (n=16) had a Type D personality, 83% (n=25)
experienced anxiety at baseline, and 24% (n=7) had experienced shocks during
follow-up. Both Type D personality (OR=3.5; CI 95%:1.4-8.4) and baseline anxiety
(OR=4.3; CI 95%:1.5-12.6) were significant predictors of posttraumatic stress at 18
months post-implantation, independent of shocks and other clinical and demographic
covariates. Shocks were not significantly associated with PTSD (OR=2.08; CI 95%:
0.7-6.1).
Conclusions: A significant group of ICD patients is at risk of experiencing
posttraumatic stress 18 months following implantation, especially Type D patients
and patients with increased levels of baseline anxiety. Screening for Type D personality
and anxiety at the time of implantation may be warranted to prevent PTSD in ICD
patients.

INTRODUCTION
Implantable cardioverter defibrillator (ICD) is a standard treatment for patients who
have severe left ventricular dysfunction (primary prevention), and for patients who
have survived life-threatening cardiac arrhythmias (secondary prevention).1 The ICD
is an implantable cardiac device with a defibrillator function which can deliver an
electric shock, in case of life threatening arrhythmia.2 The experience of getting an
ICD shock (which can be up to 700 volts) is often described by patients as ‘getting
kicked in the chest by a big horse’. Shocks – both appropriate and inappropriate - have
been associated with patient-centered outcomes including, reduced quality of life,4
anxiety, and depression.5 However, to date these studies have shown mixed findings.6
ICD treatment is generally well accepted by most patients, but a subgroup of ICD
patients experiences anxiety,7 depression,8 and poor quality of life.9 The ICD may
serve as a constant reminder of the cardiac disease, and experiencing a shock can cause
great stress to patients.10, 11 This may even result in a posttraumatic stress disorder
(PTSD),12 which is characterized by the persistence of intrusive memories, avoidance
behavior and hyperarousal. The prevalence of PTSD in cardiac arrest survivors can
range between 27% and 38%.13, 14 In ICD patients a prevalence of 21% at baseline
(within two months after ICD implantation) and 13% at 12 months follow-up has
been reported, indicating that PTSD tends to abate over time.15
PTSD is associated with an increased risk of morbidity and mortality in cardiac
patients in general,16, 17 and a 3-fold increased risk for mortality in ICD patients
specifically.18 Posttraumatic stress has direct effects on the heart,19 including
atrioventricular conduction defects20 and increased heart rate.21 Other research
confirms that negative emotions increase the risk of arrhythmias and shocks in
ICD patients.7, 8 Finally, cardiac patients with posttraumatic stress are more likely to
experience impaired health-related quality of life.22, 23
Hence, there are several reasons why it is important to identify patients who are
at risk of developing PTSD following ICD treatment, but little is known about the
determinants of posttraumatic stress in these patients. A number of potential risk
factors of PTSD have been identified in previous trauma research, including family
history of psychiatric disorders, childhood trauma, depression, female sex,24-26 and
personality.27, 28 Type D (distressed) personality (i.e., tendency to experience negative
emotions and to inhibit self-expression) has been indicated as an independent predictor
of PTSD following myocardial infarction.29, 30 In addition, both Type D personality
and anxiety are found to be related to PTSD in patients who have experienced a
myocardial infarction,31, 32 and to adverse health outcomes in ICD patients.6, 33
The aim of this study was to determine the prevalence of PTSD symptoms in ICD
patients 18 months post-implantation, and to examine the role of shocks, anxiety, and
Type D (distressed) personality as independent predictors of PTSD in ICD patients.
Anxiety and PTSD
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Patient sample and procedure
This study included patients from two Dutch referral hospitals (Amphia Hospital,
Breda and Catharina Hospital, Eindhoven) who were hospitalized between May 2003
and June 2008 for implantation with an ICD. Patients had to be between 18 and 80
years of age. Exclusion criteria were cognitive impairments (e.g., dementia), psychiatric
history (other than affective disorders), life-threatening co morbidities (e.g., cancer), a
life expectancy <1 year, and insufficient knowledge of the Dutch language.
The study was approved by the Medical Ethics Committee of both hospitals and was
conducted in accordance with the Helsinki Declaration. All patients provided written
informed consent.

84

Demographic and clinical variables
Demographic variables included age, gender and marital status (having a partner
versus no partner). Clinical variables were obtained from patients’ medical records,
and included ICD indication (primary versus secondary prevention), coronary
artery disease (CAD), and diabetes. During the 18 month follow-up period, data
on shocks were collected from the medical records, with electrophysiologists judging
the appropriateness of the ICD therapies on the basis of electrocardiograms. Due to
power issues, shocks were divided into 0 versus ≥1 appropriate and/or inappropriate
shocks. Besides the appropriate shocks, which are triggered by ventricular arrhythmias
and are intended to terminate them, patients can also experience inappropriate
shocks. Inappropriate shocks are ‘unnecessary’ shocks that are mostly triggered by
atrial fibrillation, ventricular tachycardia, or abnormal sensing by the ICD.3
Type D personality and anxiety
Type D personality and state anxiety were assessed at baseline (0 to 3 weeks following
implantation). Type D personality was assessed with the Type D scale (DS14).34 The
DS14 consists of two 7-item subscales, that is Negative Affectivity (NA) (e.g., “I often
feel unhappy”) and Social Inhibition (SI) (e.g., “I am a “closed” kind of person”).
Items are answered on a 5-point Likert scale ranging from 0-false to 4-true, with total
scores on both subscales ranging from 0 to 28. A standardized cut-off ≥ 10 on both
subscales indicates a Type D personality.34, 35 Both subscales are internally consistent,
with a Cronbach’s alpha of 0.89 for Negative Affectivity and 0.86 for Social Inhibition,
and a test-retest reliability over a 3-month period of r = 0.72 and 0.82 for the two
subscales respectively.34 Type D personality is not associated with objective indicators
of disease severity36, 37 and has shown to be a stable construct over time.36 This stability
is probably mainly due to a genetic factor.38

The state version of the State-Trait Anxiety Inventory (STAI) was used to assess general
symptoms of anxiety, such as worries and concerns, and tension.39 The STAI is a self
report measure, with 10 items measuring the presence of anxiety and 10 items the
absence of anxiety. Items are answered on a 4-point Likert scale ranging from 1-not at
all to 4-very much so, with total scores (after recoding the anxiety absent items) ranging
from 20 – low level of state anxiety to 80. A state anxiety score >40 has previously
been used to assess increased anxiety in the ICD population.40 The STAI has shown to
be a valid and reliable measure, with Cronbach’s Alpha ranging from 0.87 to 0.92.39
Posttraumatic stress
At 18-months follow-up, symptoms of PTSD were assessed with the Posttraumatic
Stress Diagnostic Scale (PDS),41 a self-report instrument that can be used to generate a
diagnosis of PTSD that is consistent with the criteria of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV).12 Because receiving an ICD was a priori
defined as the traumatic experience in this study, we focused on the 17 PDS items
measuring re-experiencing, avoidance and hyperarousal symptoms related to the ICD.
To qualify for a diagnosis of PTSD, the respondent has to endorse at least 1 of 5 reexperiencing symptoms (e.g. “Having bad dreams or nightmares about the traumatic
event”), at least 3 of 7 avoidance symptoms (e.g. “Trying not to think about, talk
about, or have feelings about the traumatic event”), and at least 2 of 5 hyperarousal
symptoms (e.g. “Having trouble falling or staying asleep”). The frequency of each
symptom’s occurrence in the past month is rated on a four-point scale ranging from
0-not at all or only one time to 3-five or more times a week or almost always. Patients
were classified as having a PTSD diagnosis if they had a positive score on all the three
criteria. In previous research in non-cardiac populations the PDS has shown to be a
reliable and valid measure, with a Cronbach’s Alpha of 0.92 and a high correlation
with the STAI (r = 0.73-0.79).42 Cronbach’s Alpha for the 17 PDS items in this
current study was 0.83.
Statistical analyses
Groups were compared on discrete variables with the Chi-square test and data are
presented as numbers and percentages. Groups were compared on continuous variables
with Student’s t-test for independent samples and these data are presented as means ±
standard deviations. Univariate and multivariate linear and logistic regression analyses
were used to determine the predictors of posttraumatic symptom levels and PTSD
diagnosis at 18 months post-implantation. For the logistic regression (predictors of
PTSD diagnosis), dummy variables were created for the Type D personality, high
NA/low SI, low NA/high SI. Low NA/low SI served as reference category. Odds ratios
(OR) with 95% confidence intervals (CI) are reported for logistic regression and
Beta’s for linear regression analyses. We adjusted a priori for age, gender, secondary
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indication, CAD, smoking, and (appropriate and inappropriate) shocks received
between implantation and 18 months. All data were analyzed with SPSS 17.0 (SPSS
Inc., Chicago, Illinois). All tests were two-tailed, with a p-value < .05 indicating
statistical significance.
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RESULTS
Patient characteristics
Of the 542 patients who were screened, 395 patients were included in the analyses
(Figure 1); 8% of these patients, (n=30/395) were classified as having PTSD. No
significant differences were observed between patients who were included versus
excluded in the anlyses. The mean score on the 17 PDS items on re-experiencing,
avoidance and arousal was 3.81 (standard deviation 5.04). Patients with PTSD were
significantly more likely to have a Type D personality (Chi2=20.89; df=1; p<.001)
and increased anxiety at baseline (Chi2=18.67; p<.001) compared to patients without
PTSD (Table 1). The prevalence of PTSD was higher among patients who were on
psychotropic medication and patients who have experienced shocks during followup, but this difference was not statistically significant (p=.0.05). However, this could
mean that at least a number of the patients who were diagnosed with PTSD were
previously known to medical health providers. No other significant differences were
found in demographic or clinical variables in patients with versus without PTSD
diagnosis.
Figure 1. Flowchart of patient selection
Number of patients at baseline
Died between hospitalization and 18 months follow-up

Refused to participate at 18 months follow-up

Lost to follow-up

Missing data on self-report measures
Missing data on clinical measures
Number included patients
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Table 1. Baseline characteristics of the total sample as well as stratified by PTSD status *
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Demographic
Age, mean ± SD
Gender (female)
Partner (yes)
Clinical
Indication (secondary)
CAD
Diabetes
Any Shocks†
Appropriate shocks
Inappropriate shocks
LVEF<35%1
Medication
Psychotropics
ACE-inhibitors
Beta-blockers
Statins
Diuretics
Amiodarone
Psychological
High baseline anxiety
Type D personality

Total
(N=395)

PTSD
(N=30)

Non-PTSD
(N=365)

p

62.8±10.3
75 (19.0)
338 (85.6)

60.2±11.8
5 (16.7)
26 (86.7)

62.8±9.9
70 (19.2)
312 (85.5)

.18
.75
.86

161 (41.2)
285 (72.2)
64 (16.4)
58 (15.1)
40 (10.5)
18 (4.7)
300 (80.0)

16 (53.3)
24 (80.0)
2 (6.7)
7 (24.1)
5 (17.2)
2 (6.9)
26 (78.8)

145 (40.2)
261 (71.5)
62 (17.2)
51 (14.4)
35 (10.0)
16 (4.6)
274 (80.1)

.16
.32
.14
.16
.22
.57
.83

67 (17.9)
252 (67.0)
313 (83.2)
259 (68.9)
239 (63.6)
74 (19.7)

10 (30.3)
21 (63.6)
28 (84.8)
23 (69.7)
21 (63.6)
4 (12.1)

57 (16.7)
231 (67.3)
285 (83.1)
236 (68.8)
218 (63.6)
70 (20.4)

.05
.67
.80
.92
.99
.25

176 (45.6)
85 (21.6)

25 (83.3)
16 (55.2)

151 (42.4)
69 (18.9)

<.001
<.001

* Results are presented as numbers (percentages) unless otherwise indicated.
Shocks received between implantation and 18 months.
1
N=375
†

Predictors of posttraumatic symptoms
Univariate linear regression analyses showed that baseline anxiety (β=.32; p<.001),
Type D personality (β=.23; p<.001) and not having a partner (β=.12; p=.022) were
significant predictors of posttraumatic symptom levels. In contrast, these symptoms
were not predicted by ICD shocks (β=.03; p=.56), secondary indication (β=.03;
p=.58), CAD (β=.08; p=.14), diabetes (β=.02; p=.77), age (β=-.02; p=.72) or gender
(β=.03; p=.63).
Multivariate linear regression showed that baseline anxiety (β=.27; p<.001) and Type
D personality (β=.13; p=.015) were the only independent predictors of posttraumatic
symptom levels. Not having a partner was no longer a significant predictor (β=.09;
p=.06). Once again, shocks (p=.58), secondary indication (p=.59), CAD (p=.08),
diabetes (p=.66), age (p=.54) and gender (p=.96) did not predict these symptom levels.
In secondary analyses, we tested whether the interaction between baseline anxiety and

Type D significantly predicted posttraumatic symptom levels. This model included
the main effects of anxiety (β=1.9; p=.005) and Type D (β=2.2; p=.02) as well as their
interaction, however this interaction was not significant (β=-.57; p=.71).
Predictors of PTSD diagnosis
The diagnosis of PTSD was more prevalent among ICD patients with high baseline
anxiety (14%) and patients with a Type D personality (19%), than in patients who
received a shock between implantation and 18-month follow-up (12%). Similar to
results of posttraumatic symptom levels, univariate logistic regression analyses showed
that baseline anxiety (OR=6.79; 95%CI 2.54-18.14, p<.001) and Type D personality
(OR=5.28; 95%CI 2.43-11.49, p<.001) were significant predictors of PTSD
diagnosis, whereas High NA/low SI (p=.15), low NA/high SI (p=.12), shocks (p=.16),
secondary indication (p=.16), CAD (p=.32), diabetes (p=.15), age (p=.18), gender
(p=.74) and partner status (p=.89) were not associated with the diagnosis of PTSD.
Multivariate analyses confirmed that patients with increased levels of anxiety had a
4.3-fold increased risk and patients with a Type D personality a 3.5-fold increase risk
for PTSD diagnosis (Table 2). The other variables, including shocks and secondary
indication were not significant predictors of PTSD diagnosis. High NA/low SI and
low NA/high SI were both no significant independent predictors of PTSD diagnosis.
Table 2. Independent predictors of PTSD diagnosis at 18 months following ICD implantation
(multivariable logistic regression)
Predictor variable

OR

95%CI

p

Age
Gender (female)
Partner (yes)

0.97
0.82
0.66

0.93-1.01
0.26-2.57
0.17-2.49

.14
.73
54

Secondary indication
CAD
Diabetes
Shocks*

1.38
1.78
0.33
2.08

.60-3.21
.58-5.48
.07-1.52
.71-6.06

.45
.31
.16
.18

4.29
3.48

1.46-12.57
1.44-8.41

.008
.006

High baseline anxiety
Type D personality

* Both appropriate and inappropriate shocks received between implantation and 18 months
follow-up
CI = confidence interval
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In secondary analyses, we tested whether the interaction between baseline anxiety and
Type D significantly predicted posttraumatic symptom levels. This model included
the main effects of anxiety (OR 9.1) and Type D (OR 7.3) as well as their interaction,
however this interaction was not significant (OR .24). The odds ratios for PTSD
diagnosis are displayed in Figure 2.
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Figure 2. Odds ratios of PTSD diagnosis among ICD patients with low NA/high SI, high
NA/low SI and high NA/high SI (type D personality)
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DISCUSSION
ICD treatment is generally well accepted by most patients, but some patients suffer
from impairments in mental and physical health status.7-9, 43, 44 Some patients may
even experience posttraumatic stress following implantation of the device.10, 15, 18 In
the current study, the prevalence of a PTSD diagnosis was 8% at 18-months postimplantation, which is in line with other studies. PTSD has been reported with a
prevalence of 21% at baseline and 13% at 12-month follow-up in another ICD
study.15 Research within the general cardiac population showed that patients are
at risk of developing PTSD after a cardiac event, with a prevalence rate of 27% in
cardiac arrest survivors13 and 9.5% in myocardial infarction survivors.11 Because little
is known about the determinants of PTSD in ICD patients, we examined the role
of shocks, anxiety, and personality over time. High baseline anxiety was associated
with a 4.3-fold increased risk of PTSD diagnosis at 18-month follow-up and Type
D personality was associated with a 3.5-fold increased risk, adjusting for shocks and
clinical variables.
Others also found that shocks were not related to PTSD,15, 18, 40 and some have
suggested that only patients experiencing ≥5 shocks are at risk for emotional distress.44
Research in other cardiac populations seems to confirm that PTSD may be more

strongly related to psychosocial patient characteristics than to objective measures
of cardiac function.11, 22, 23 After controlling for disease severity, Type D and other
personality traits remained independent predictors of posttraumatic stress following
myocardial infarction.29, 30 Also, Type D personality predicted PTSD in a young,
healthy population,27 supporting the notion that the relation between personality and
PTSD risk is not caused by somatic confounding.
Our findings indicate that anxiety and Type D personality should not be overlooked
in the identification of ICD patients at risk for PTSD. This is important for several
reasons. First, cardiac patients with posttraumatic stress are more likely to experience
impaired health-related quality of life.22, 23 After surviving a myocardial infarction,
patients with PTSD have more severe comorbidity than other patients.22, 29 Type D
personality and device-related concerns also have a greater effect on distress after
ICD implantation as compared to shocks.43 Second, posttraumatic stress has been
associated with an increased risk of cardiac morbidity and mortality among veterans16
and community-dwelling individuals,17 and with a 3-fold increased risk for mortality
in ICD patients.18 Third, posttraumatic stress is associated with physiological stress
responses that may have direct effects on the cardiovascular system.17, 19, 21 Heart rate
is a robust psycho-physiological correlate of PTSD,19 including increased resting heart
rate and heart rate responses to stress,21 and atrioventricular conduction defects.20 Of
note, anxiety and depression are also related to an increased risk of arrhythmias in
ICD patients.7, 8
However, a number of limitations must be acknowledged. First, a relatively small
number of patients were classified as having a PTSD diagnosis. Hence, the power for
finding more subtle effects of our predictors may have been too small. For example,
the prevalence of PTSD was higher in patients who experienced shocks than in nonshocked patients, but this difference was not statistically significant. Limited power
also made it impossible to distinguish between appropriate and inappropriate shocks.
The distribution of the number of received shocks was also rather small, therefore
we were not able to include the continuous shock scores in the analyses. Second,
PTSD diagnosis was set using self-reported symptoms, where diagnostic interviews
may perform better in classifying patients as having PTSD. Third, we included no
comparison group, which makes it unclear whether the rates of PTSD are significantly
higher than in a demographically similar population without an ICD. Fourth,
by asking patients to complete the PDS with ICD implantation as a traumatic
experience, we excluded the possibility that patients may have experienced another
traumatic event. Fifth, we did not have information on pre-implantation illness of
the patients. It is possible that their medical status could influence the development
of adverse psychological outcomes. However, we have compared baseline medical
data of patients that did and did not develop PTSD and there were no significant
differences. The strengths of this study include the prospective study design, relatively
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longer follow-up period, and the use of standardized and validated questionnaires to
assess outcome. In the analyses we have controlled for specific clinical variables, which
makes our findings even more reliable.
PTSD is a burden on its own, but is also associated with impaired health status22
and an increased mortality risk in ICD patients.18 Hence, the identification of ICD
patients who have an increased risk to develop posttraumatic stress is of importance.
The findings of the current study suggest that patients with a Type D personality and
high baseline anxiety may be particularly vulnerable to develop PTSD symptoms.
Although systematic screening for posttraumatic symptoms has been advocated by
others,22 to date there is not enough evidence to actually recommend screening for
PTSD in the ICD population. In our opinion a number of relevant considerations
should be taken into account before implementing screening. First, a reliable screening
tool is needed, with good sensitivity and specificity, which will be able to accurately
identified the patients that are in need for help. Second, the screening tool should be
tested in a RCT before it is implemented in health care. Third, there should be clear
guidelines on how to use the screening tool (with an a priori threshold) and what to do
in case one detects patients who need further monitoring. Fourth, the assessment tool
(if questionnaire) has to be short and easy to use for both patients and practitioners.
Fifth, the use of the screening tool (and the treatment that follows) should be costeffective. Sixth, it has to be possible to implement a screening tool in current health
care models. Developing a good instrument to screen is a time and money consuming
effort with possibly low benefits. However, it is important to raise the awareness of
the physicians to psychological sequel and its potential negative outcomes on patients’
health. More attention should be paid to patients with psychological problems who
need closer monitoring. It is important to be aware of the fact that medical treatment
can influence patient-centered outcomes and that these outcomes and their predictors
should not be overlooked. Although to date no ICD intervention research have been
conducted with PTSD as outcome measure, a recent study by Shemesh et al., has
shown that cognitive-behavioral therapy can reduce PTSD symptoms in patients
with acute cardiovascular events and high baseline PTSD.45 In addition, patients and
clinical trials have shown that cognitive behavioural therapy as well as exercise training
may be indicated for anxious ICD patients.46, 47
Our findings indicate that particular attention should be paid to (risk of )
posttraumatic stress in ICD patients with high baseline anxiety and/or a Type D
personality. Further clarification of the risk factors would provide us with a better
understanding of the PTSD construct and may help health care providers provide
better care for their patients and perhaps prevent additional health problems.
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Background: A subgroup of patients with an implantable cardioverter defibrillator
(ICD) experiences anxiety following device implantation. The purpose of the present
study is to examine whether anxiety is predictive of ventricular arrhythmias and allcause mortality one year post ICD implantation.
Methods: A total of 1012 patients (80% men; mean age=61±11 years) completed
the state version of the State Trait Anxiety Inventory within 10 days after ICD
implantation. The endpoints were ventricular arrhythmias and mortality in the first
year following ICD implantation.
Results: In the first year post ICD implantation, 19% (n=194) of patients experienced
a ventricular arrhythmia and 4% (n=45) died. Anxiety was associated with an
increased risk of ventricular arrhythmias (HR=1.017, 95% CI=1.005-1.028, p=.005)
and mortality (HR=1.038, 95% CI=1.014-1.063, p=.002) in adjusted analysis.
Anxious patients (highest tertile) had a 1.9 increased risk for ventricular arrhythmias
(95%CI=1.329-2.753 p=.001) and a 2.9 increased risk for mortality (95%CI=1.2696.677 p=.01) compared to low-anxious patients (lowest tertile). Among the 257
patients with cardiac resynchronization therapy, anxiety was associated with a
substantial elevated mortality risk (HR=5.381, 95%CI=1.254-23.092; p=.02),
adjusting for age, gender, ICD indication, CAD, diabetes, beta blockers, and ACE
inhibitors, LVEF and QRS duration.
Conclusions: Anxiety was associated with an increased risk of ventricular arrhythmias
and mortality one year following ICD implantation, independent of demographic
and clinical covariates. Monitoring and treatment of anxiety may be warranted in a
selected subgroup of high-risk ICD patients.

INTRODUCTION
The implantable cardioverter defibrillator (ICD) has become the treatment of choice
for prevention of sudden cardiac death both as primary and secondary prevention.1, 2
Although ICD therapy is associated with significant survival benefits, still a subgroup
of patients experiences ICD shocks (treatment of arrhythmia) and even sudden cardiac
death (mainly caused by ventricular arrhythmias).3 ICD shocks have been associated
with impaired quality of life4 and increased mortality5, 6 in some studies. Given the
growing number of patients with an ICD, identifying factors that may increase the
risk for ventricular arrhythmias (treated with ICD shock) and mortality are important
with respect to risk stratification and intervention.
In addition to more traditional risk factors, such as decreased left ventricular
ejection fraction (LVEF),1, 2 psychological factors (e.g. anxiety and depression) may
also influence clinical outcome in ICD patients.7-9 Previous studies have shown that
anxiety is common post ICD implantation with the prevalence ranging between 13%
and 63%.10 There is also evidence to suggest that anxiety may be a precipitant of
the onset of new ventricular arrhythmias,7, 11, 12 although this evidence is mixed.13
However, a paucity of studies have examined the influence of anxiety on mortality in
ICD patients.8
Therefore, the aim of the current study was to examine the association between
symptoms of anxiety and the risk of adverse clinical outcomes in ICD patients,
defined as ventricular arrhythmias and all-cause mortality one year post implantation.

METHODS
Participants and study design
The study sample was comprised of patients implanted with a first-time ICD between
May 2003 and November 2009 at 3 university/teaching hospitals in the Netherlands;
i.e., Erasmus Medical Center (Rotterdam), Catharina Hospital (Eindhoven), and
Amphia Hospital (Breda). Two data sets were combined, one with patients included in
the Erasmus Medical Center who were part of the ongoing “Mood and personality as
precipitants of arrhythmia in patients with an Implantable cardioverter Defibrillator:
A prospective Study (MIDAS)”,8 and one of patients included at the Catharina
Hospital, Eindhoven and Amphia Hospital, Breda, the Netherlands.14 A subset of the
current sample (N=391; 38.6%) has also been included in a previous study by van den
Broek et al.13 All patients were approached within 10 days after implantation (ranging
between one day prior to implantation to 10 days post implant) and were recruited
by ICD nurses that used standardized protocols. Patients with significant cognitive
impairments (e.g. dementia), life-threatening comorbidities (e.g. cancer), history of
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psychiatric illness other than affective/anxiety disorders, or insufficient knowledge of
the Dutch language were excluded. Patients were followed up for clinical events one
year post ICD implantation.
The study protocol was approved by the Medical Ethics Committees of the
participating hospitals. The study was conducted in accordance with the Helsinki
Declaration, and all patients provided written informed consent.
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Anxiety
Patients completed the state version of the State-Trait Anxiety Inventory (STAI-S)
at the time of implantation. The STAI-S is a 20-item scale that assesses symptoms of
general anxiety. Each symptom is rated on a 4-point Likert scale from 1 (not at all) to
4 (very much so);15 higher scores indicate higher levels of anxiety (range between 2080). The STAI-S is a reliable, valid measure of anxiety15 that has been used previously
in ICD populations.16, 17
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Endpoints
The study endpoints were ventricular arrhythmias and all-cause mortality within 1 year
post ICD implantation. Mean follow-up time was 11.87 months ranging between 8
and 15 months. Ventricular arrhythmias were defined as appropriate ICD therapies,
including both anti tachycardiac pacing episodes (ATPs) and shocks. Appropriate
therapies are delivered for ventricular tachycardia or ventricular fibrillation. One
arrhythmia episode may include several attempts of ATPs and shocks, but only the
most aggressive treatment per episode was counted towards the endpoint in the current
study. Information on occurrence of appropriate ATPs and shocks were obtained from
the patients’ medical records, with electrophysiologists judging the appropriateness of
ICD therapies based on ICD data and stored electrocardiograms.
Information on survival status was derived from patients’ medical records. If necessary,
the treating cardiologist or general practitioner was consulted for survival status. Since
cause of death was unknown for the majority of the patients from the MIDAS cohort,8
the current study only focused on all-cause mortality as an indicator of prognosis.
Demographic and clinical covariates
Age, gender and a number of clinical covariates were included to examine whether
any associations between anxiety and outcomes were independent of the influence of
potential confounders. Information on clinical variables was obtained from the patients’
medical records, and included ICD indication (primary or secondary prevention),
presence of coronary artery disease (CAD), systolic dysfunction (LVEF<35%), QRS
width, NYHA class, cardiac resynchronization therapy (CRT), beta blockers therapy,
ACE inhibitor therapy, and diabetes. Demographic variables were obtained using selfreport questionnaires.

Statistical analyses
To determine the influence of anxiety on the study endpoints in primary analyses, a
series of univariable and multivariable Cox proportional hazard regression analyses
were performed entering anxiety as a continuous variable. Data were largely normally
distributed with a positive skewness value of .504 and a Kurtosis value of -.123, indicating
a relatively flat distribution (more cases in the left extreme – low anxiety scores). Because
of the large sample, this skewness is acceptable and is assumed not to have an influence on
the results.18 Assumptions for Cox regression analysis were checked and met; anxiety was
not a time dependent covariate for ventricular arrhythmias (HR=1.000; 95%CI=1.0001.000; p=.28) nor all-cause mortality (HR=1.000; 95%CI=1.000-1.000; p=.22). Based
on the literature, we decided on theoretical grounds to adjust for the covariates age,
gender, ICD indication, CAD, CRT, diabetes, beta blockers, and ACE inhibitors. Due
to missing values on LVEF (N=77), QRS width (N=27), and NYHA classification
(N=161), these variables were only added as covariates to the multivariable analyses in
secondary analyses. To further examine the dose-response relationship between anxiety
and clinical outcomes, anxiety scores were categorized into tertiles, with scores 20-32
(first tertile), 33-44 (second tertile), 45-80 (third tertile) representing low, moderate
and high levels of anxiety, respectively. Multivariable Cox regression models of these
anxiety categories included the same covariates as in the primary analysis. In addition,
a sensitivity analyses was performed focusing only on patients who were treated with
CRT.
For Cox regression analyses, the hazard ratio (HR), 95% confidence interval (CI), and
p-value are reported. All tests were two-tailed, and a p-value <.05 was used to indicate
statistical significance. All data were analyzed using SPSS statistics 19 for Windows.

RESULTS
Patient characteristics
Of all patients in the study, 94% (1012/1080) could be included in the statistical
analyses. Reasons for excluding 68 (6%) patients were missing data on tachyarrhythmias
(n=13; 1%), on other clinical variables (n=20; 2%), or on the STAI-S (n=35; 3%).
Patients who were excluded had a higher mean age (M=63.79 vs 60.76; p=.03) and
more often diabetes (33.3% vs 16,7%; p=.002). Baseline characteristics of the patient
sample are displayed in Table 1 (first column); the mean anxiety score was 38.9±11.9
ranging between 20 to 80.
Information on ventricular arrhythmias and mortality during the one year post
ICD implantation were available for all (100%) patients. Of all patients 257 (25.4%)
underwent CRT. Of these 257, 40 (15.6%) had experienced arrhythmias and 20 (7.8%)
died during follow-up.
Anxiety and Prognosis

103

Table 1. Patient baseline characteristics for the total sample and stratified by anxiety level
Total
(N=1012)
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Anxiety (Mean±SD)
Age (Mean±SD)
Female gender
Implanting center
Amphia
Catharina
Erasmus
Secondary indication
Coronary artery disease
CRT
LVEF≤35% (n=935)
NYHA class III/IV (n=851)
QRS ≥120 ms (n=985)
Diabetes
Beta-blockers
ACE-inhibitors
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Low anxiety*
Moderate
High anxiety‡
†
(N=345) anxiety (N=359) (N=308)

38.89±11.90
60.76±11.23
205 (20.3%)

26.40±3.97
61.54±10.60
51 (14.8%)

38.61±3.51
60.21±11.74
74 (20.6%)

251 (24.8%)
350 (34.6%)
411 (40.6)%)
492 (48.6%)
672 (66.4%)
257 (25.4%)
786 (77.7%)
290 (28.7%)
534 (52.8%)
169 (16.7%)
818 (80.8%)
701 (69.3%)

89 (25.8%)
122 (35.4%)
134 (38.8%)
169 (49.0%)
232 (67.2%)
91 (26.4%)
277 (85.8%)
75 (26.4%)
194 (57.9%)
58 (16.8%)
275 (79.7%)
245 (71.0%)

84 (23.4%)
114 (31.8%)
161 (44.8%)
173 (48.2%)
230 (64.1%)
87 (24.2%)
270 (81.3%)
114 (36.8%)
183 (52.6%)
50 (13.9%)
299 (83.8%)
236 (65.7%)

p

53.20±7.29
60.52±11.28 .78
80 (26.0%) .002
.36
78 (25.3%)
114 (37.0%)
116 (37.7%)
150 (48.7%) .98
210 (68.2%) .49
79 (25.6%) .80
239 (85.4%) .23
101 (39.3%) .02
157 (52.0%) .24
61 (19.8%) .13
244 (79.2%) .33
220 (71.4%) .20

Chi-square test is used to compare dichotomous variables; t-test is used to compare continuous
variables
CRT=cardiac resynchronization therapy; LVEF=left ventricular ejection fraction; NYHA=
New York Heart Association functional class;
*
Score 20-32 (1st tertile)
†
Score 33-44 (2nd tertile)
‡
Score 45-80 (3rd tertile)

Anxiety and ventricular arrhythmias
In the first year post ICD implantation, 19% (194/1012) of patients experienced a
ventricular arrhythmia. In unadjusted analysis, anxiety was significantly associated with
ventricular arrhythmias (HR=1.015; 95% CI=1.004-1.027; p=.009). This association
remained (HR=1.017; 95% CI=1.005-1.028; p=.005) after statistical adjustment
for age, gender, ICD indication, CAD, CRT, diabetes, beta-blockers, and ACEinhibitors (Table 2). Of the covariates, only CRT was associated with a decreased risk
of ventricular arrhythmias (HR=.644, 95% CI=.430-.965, p=.03). After additional
adjustment for decreased LVEF, increased QRS width, and NYHA class III/IV as
confounders in the model, the influence of anxiety on ventricular arrhythmias did not
change (HR=1.018; 95%CI=1.005-1.032; p=.008).
Focusing only on CRT patients, we found no significant association with arrhythmias
in both univariable (HR=1.010; 95%CI=.985-1.036; p=.44) and multivariable
(HR=1.007; 95%CI=.982-1.03; p=.58) analysis. We also examined the potential
influence of site of implantation and the interaction between sex and anxiety on the
outcomes but found no significant effects (results not shown).

Anxiety and all-cause mortality
In the first year post ICD implantation, 4% (45/1012) of patients died. Anxiety was
associated with an increased risk of all-cause mortality (HR=1.036; 95% CI=1.0131.061; p=.002) in univariable analysis. The association between anxiety and mortality
remained significant (HR=1.038; 95% CI=1.014-1.063; p=.002) after adjusting
for the covariates age, gender, ICD indication, CAD, CRT, diabetes, beta-blockers,
and ACE-inhibitors (Table 2). Of the covariates entered into multivariable analysis,
increasing age (p=.013), CRT (p=.006) and shocks (p=.049) were associated with an
increased mortality risk. After additional adjustment for decreased LVEF, QRS width,
and NYHA class III/IV as covariates in secondary analysis, the influence of anxiety
on mortality remained significant (HR=1.033; 95%CI=1.006-1.061; p=.02). Within
the CRT sample, a significant association between anxiety and all-cause mortality
was observed in both univariable (HR=1.034; 95%CI=1.000-1.070; p=.050) and
multivariable analysis (HR=1.046; 95%CI=1.007-1.089; p=.02). After adding clinical
covariates to the model (LVEF and QRS duration), the association still remained
significant (HR=1.047; 95%CI=1.007-1.089; p=.022). We examined the potential
influence of site of implantation and the interaction between sex and anxiety on the
outcomes but found no significant effects (results not shown).
Table 2. Independent predictors of ventricular arrhythmias and mortality one year post ICD
implantation (multivariable analysis)
Ventricular arrhythmias
Anxiety (continuous score)
Age
Female gender
Secondary prevention
CAD
CRT
Diabetes
Beta blockers
ACE inhibitors
Shocks*

Mortality

HR

95% CI

p

HR

95% CI

p

1.02
1.01
0.77
1.24
0.76
0.70
1.08
1.03
1.00
-

1.01-1.03
0.99-1.02
0.52-1.12
0.93-1.65
0.55-1.06
0.49-1.00
0.74-1.57
0.72-1.47
0.74-1.36
-

.005
.22
.17
.15
.11
.05
.71
.89
.99
-

1.04
1.05
1.21
0.56
1.62
2.36
1.63
0.64
0.88
2.04

1.01-1.06
1.01-1.08
0.59-2.48
0.30-1.06
0.75-3.51
1.28-4.34
0.85-3.15
0.33-1.26
0.46-1.66
1.00-4.16

.002
.013
.61
.07
.22
.006
.14
.20
.68
.049

Cox proportional hazard regression analyses
*
Both appropriate and inappropriate shocks
CAD=coronary artery disease; CI=confidence interval; CRT=cardiac resynchronization
therapy; HR = hazard ratio

Low, moderate and high anxious patients
A linear trend was observed showing a significant difference between low anxious (1th
tertile), moderate anxious (2nd tertile) and high anxious (3rd tertile) patient subgroups.
Anxiety and Prognosis

105

In both univariable (HR=1.837, 95% CI=1.280-2.635, p=.001) and multivariable
(HR=1.913, 95% CI=1.329-2.753, p≤.001) models, high levels of anxiety were
significantly associated with ventricular arrhythmias (Figure 1).
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Figure 1. Dose-response trend between anxiety and arrhythmias
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Lowest tertile is used as the reference category for the moderate and high anxiety groups.

A similar dose-response trend was found for all-cause mortality. Patients with a high
level of anxiety had an increased risk for mortality in both univariable (HR=2.872,
95%CI=1.265-6.519, p=.01) and multivariable models (HR=2.911, 95% CI=1.2696.677, p=.01). Although there was a trend, a moderate level of anxiety was not
significantly associated with outcomes (Figure 2). For both ventricular arrhythmias
and all-cause mortality, results did not change when adjusting for the a priori selected
covariates, with the dose-response trend remaining significant.
Figure 2. Dose-response trend between anxiety and all-cause mortality

Lowest tertile is used as the reference category for the moderate and high anxiety groups.

Among the subgroup of patients with CRT (N=257) the following was found: 40/257
patients experienced ventricular arrhythmia during follow-up and anxiety was not
associated with a significant dose-response relationship with arrhythmias (unadjusted
HR=1.010, 95%CI=0.985-1.036, p=.44; adjusted HR=1.007, 95%CI=0.982-1.034,
p=.58). For all-cause mortality (20/257) a significant association with anxiety was
observed in multivariable models (HR=5.030; 95%CI=1.258-20.040; p=.02),
which remained significant after adjusting for LVEF and QRS duration (HR=5.381;
95%CI=1.254-23.092; p=.02).

DISCUSSION
Anxiety was independently associated with a higher incidence of ventricular
arrhythmias and all-cause mortality in ICD patients one year post implantation,
after adjustment for potential demographic and clinical confounders. In secondary
analyses, there was a trend for a dose-response relationship with moderate and high
levels of anxiety incurring higher risk for both ventricular arrhythmias and mortality
as compared to low anxiety levels. Focusing only on patients with CRT, we found
no significant association between anxiety and ventricular arrhythmia, while anxiety
was significantly associated with all-cause mortality among CRT patients, even after
adjusting for relevant covariates.
The findings from the current study are in line with some7, 19 but not all13 previous
reports on the relationship between anxiety and arrhythmias. These mixed findings
can partly be attributed to the heterogeneity of the anxiety measures used (generic
versus specific), study design (longitudinal versus cross-sectional), and sample size
(generally small). Our findings extend those from previous studies by including a
large sample and also focusing on the dose-response relationship between anxiety and
clinical outcomes. The risk associated with anxiety was, although significant, relatively
low. However, the subset of ICD patients with high anxiety scores (highest tertile)
were particularly at risk with a hazard ratio of 1.9 and 2.9 with respect to ventricular
arrhythmias and mortality, respectively. Due to the large sample size, we were able
to statistically adjust for a large number of relevant demographic and clinical factors
that may impinge on the relationship between anxiety and clinical outcome without
over fitting the model. Although anxiety has been associated with mortality in other
cardiac populations,20, 21 research has largely ignored the relationship between anxiety
and mortality in ICD patients. Hence, the current findings provide important new
information on this issue.
The mechanisms underlying the association of anxiety with arrhythmias and
mortality are not yet well understood. One possible mechanism through which
anxiety may influence cardiac outcome is the autonomic nervous system (consisting
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of sympathetic and parasympathetic system). The balance in this system (autonomic
tone) plays an important role in cardiovascular disease pathofysiology.22 Low heart
rate variability (HRV) is considered a marker of the autonomic imbalance and is
shown to be associated with both, arrhythmias23 and anxiety.24, 25 In addition, anxiety
has been associated with an increased QT variability which might be associated with
sudden cardiac death.26 Psychological distress in general has also been related to poor
medication adherence,27 which in turn may have an adverse effect on prognosis.
A number of limitations of the current study must be acknowledged. First, anxiety
was measured at baseline only. It is possible that changes in anxiety over time depending on whether anxiety dissipates, becomes chronic, or manifests itself later
on - may have a differential influence on clinical outcome. Second, since we did not
have information on the cause of death for all patients, we were only able to examine
the association between anxiety and all-cause mortality but not mortality due to a
cardiac cause. Third, the STAI-S is a general measure of anxiety, and evidence suggests
that disease specific measures may be more relevant to patients.8 Using disease specific
measures could give us more insight into ICD related anxiety which would also be
useful for clinical practice when addressing these worries/anxieties. Fourth, due to
the lack of information on patient characteristics of those who refused to participate,
the generalizability of the findings might be limited. Strengths of the study include
its prospective design and large sample size. We were also able to control for a
considerable number of relevant variables in the statistical models in order to rule out
their potential confounding effects.
In clinical practice, it is important to recognize the impact that anxiety may have
on clinical outcomes in ICD patients. Hence, implanting state-of-the-art technology
while ignoring the mind and well being of patients will sell patients short.28 According
to our findings, patients with higher anxiety levels (e.g., feeling tense, upset, or nervous)
may benefit from adjunctive treatment by a health care professional. Previous studies
have shown that treatment does reduce anxiety and therefore should be initiated if
needed.29-32 Psychological intervention studies show that anxiety can be reduced in
ICD patients when using a multifactorial approach, including cognitive behavioral
components with exercise training.33-35
In conclusion, the current study showed that anxious ICD patients may have an
increased risk for new ventricular arrhythmias and all-cause mortality. Future studies
are warranted to further examine the association between anxiety and prognosis in
ICD patients, and to explore the physiological and behavioral pathways that may
explain this association. Research should also examine whether treating anxiety would
reduce the risk of arrhythmias and mortality in these patients. Treating ICD patients
for anxiety, if needed, could perhaps enhance the effect of ICD therapy in these highrisk patients.
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Background: The WEB-based distress management program for ICD patients
(WEBCARE) was developed to mitigate distress and enhance health-related quality
of life in ICD patients. This study investigated the treatment effectiveness at 3-months
follow-up for generic and disease-specific outcome measures.
Methods: Consecutive patients implanted with a first-time ICD from six hospitals
in the Netherlands were randomized to either the ‘WEBCARE’ or the ‘Usual Care’
group. Patients in the WEBCARE group received a 12-weeks fixed, 6 lesson behavioral
treatment based on the problem solving principles of cognitive behavioral therapy.
Results: Two-hundred-and-eighty-nine patients (85% response rate) were randomized.
The prevalence of anxiety and depression ranged between 11% to 30% and 13%
to 21%, respectively. No significant intervention effects were observed for anxiety
(β=.35; p=.32), depression (β=-.01; p=.98), or health-related quality of life (Mental
Component Scale: β=.19; p=.86; Physical Component Scale: β=.58; p=.60) at
3-months, with effect sizes (Cohen’s d) being small (range 0.06-0.13). There were also
no significant group differences as measured with the disease-specific measures device
acceptance (β=.-.37; p=.82), shock anxiety (β=.21; p=.70), and ICD related concerns
(β=-.08; p=.90). No differences between treatment completers vs non-completers
were observed on any of the measures.
Conclusions: In this web-based intervention trial no significant intervention effects
on anxiety, depression, health-related quality of life, device acceptance, shock anxiety,
or ICD related concerns were observed. A more patient tailored approach targeting
the needs of different patient subgroups may be warranted.
Trial registration: http://www.ClinicalTrials.gov. Identifier: NCT00895700

INTRODUCTION
The implantable cardioverter defibrillator (ICD) is the treatment of choice for both
primary and secondary prevention of life-threatening ventricular tachyarrhythmias.1-4
Currently, in Europe 800,000 patients live with a cardiovascular implantable electronic
device, such as the ICD,5 and there is increasing interest in the well being of ICD
patients. The patient perspective is one of the six criteria that the American Institute
of Medicine advocates to promote optimal health care in the 21st century.6
Patients with an ICD may experience anxiety (8-63%) and depression (5-41%),7 and
emotional distress has been linked to an increased risk for ventricular tachyarrhythmias
and mortality in ICD patients.8, 9 These findings stress the importance of focusing
on patients’ adaptation and psychological well being post ICD implant. Cognitive
behavioral therapy (CBT) has been related to significant reductions in anxiety and
depression.10, 11 However, due to relatively small sample sizes, large dropout rates, and
potential selection bias the evidence on reduction of ICD related distress in clinical
practice is inconclusive.10
In order to make behavioral treatment easily accessible to a large group of ICD
patients, the WEB-based distress management program for implantable CARdioverter
dEfibrillator (WEBCARE) was developed.12 A web-based approach requires no
extra hospital visits and the associated stigma is reduced, as patients are not seeing a
psychologist but are following an online ‘course’. In addition, patients can access the
treatment in their own time and at a place that is convenient to them. The WEBCARE
intervention is a 12-week fixed, 6-lesson behavioral treatment based on the problem
solving principles of CBT.
The aim of the current study was to investigate the effectiveness of the WEBCARE
intervention with respect to symptoms of anxiety, depression, health-related quality
of life, device acceptance, shock anxiety, and ICD related concerns 3 months post
implant. In addition, we wanted to examine the sample characteristics of patients who
elected to participate in the WEBCARE trial.

METHODS
Study design
Within the first year after inclusion into the trial, patients were asked to complete
a set of standardized and validated questionnaires at four time points (i.e., baseline,
3-, 6-, and 12 months). Patients’ clinical characteristics were assessed at the time
of implantation, while follow-up data with respect to ICD therapy were available
throughout the follow-up period, as they were captured from the information saved
by the ICD. In addition, patients were requested to provide saliva samples at baseline,
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3-, and 12 months post implant for the assessment of cortisol levels. A detailed
description of the trial design has previously been published.12 Sample size calculation
was performed based on the expected difference in anxiety, as this was the primary
outcome of the study. Based on a power of 0.80 (two-tailed test) and an alpha of 0.05,
we needed 175 subjects in each condition to show an effect size of .30, requiring
a total sample of 350 patients. In the current study, we examined the baseline and
3-months primary outcome data.
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Participants
The study cohort comprised consecutive patients from six Dutch referral hospitals
(Amphia Hospital, Breda; Canisius-Wilhelmina Hospital, Nijmegen, Catharina
Hospital, Eindhoven; Erasmus Medical Center, Rotterdam; Onze Lieve Vrouwe
Gasthuis Hospital, Amsterdam; Vlietland Hospital, Schiedam) who were admitted
for a first-time ICD implant between April 2009 and February 2013 and participated
in the WEBCARE trial. Patients who fulfilled all of the inclusion criteria and none
of the exclusion criteria were eligible for participation. Inclusion criteria were firsttime ICD implant patients and age between 18-75 years. Exclusion criteria were
significant cognitive impairments (e.g. dementia), history of psychiatric illness other
than affective/anxiety disorders, life-threatening co-morbidities (e.g. cancer), life
expectancy less than 1 year, being on the waiting list for heart transplantation, lack of
internet/computer skills, and insufficient knowledge of the Dutch language.
Procedure
Patients were approached by the ICD nurse or ICD technician prior to or briefly
after ICD implantation. They were informed both personally and in writing about
the study. If patients met the inclusion criteria and were willing to participate, they
signed the informed consent form (patients who could not decide at that time
were approached again after the ICD implant while in hospital). Prior to leaving
the hospital, patients who signed the consent were provided with the first set of
questionnaires (baseline). After completing the questionnaires, patients returned them
in a pre addressed, stamped envelope to Tilburg University that served as core-lab for
the trial, where the data were entered in a database. If the questionnaires were not
returned within 2 weeks, patients received up to 3 reminder phone calls. Information
on clinical baseline characteristics were captured from the patients’ medical records.
For follow-up assessment patients received per mail the second set of questionnaires
and were asked to return these to Tilburg University within 1 week. If patients did
not return the questionnaire within the 1st week, they received up to three reminder
phone calls.
All patients provided written informed consent. The study was conducted in
accordance with the Helsinki declaration and approved by the Medical Ethics

Committee of the participating hospitals. Conform with current guidelines for
conducting clinical trials, WEBCARE was registered on www.clinicaltrial.gov
(NCT00895700). Current data are presented in accordance with the Consolidated
Standards of Reporting Trials (CONSORT) guidelines.13
Randomization
Upon returning the baseline questionnaires, and prior to opening the envelope,
patients were randomized on a 1:1 basis (by drawing a sealed envelope for each
patient containing the condition) to either the WEBCARE or the Usual Care group.
Block randomization by computer was used, randomizing 20 patients per hospital, at
each time point. The randomization list was generated by an independent, blinded,
statistician and sealed by a research assistant. The health care providers were blinded
to assignment to WEBCARE versus Usual Care. Blinding of participants and coaches
(master level psychologists who were trained according to a standardized protocol to
provide online feedback to patients) was not possible given the nature of the study.
Patients in the WEBCARE group followed a 6-module online training program in
addition to receiving Usual Care. The program was based on the online “Everything
Under Control” (“Alles Onder Controle”) treatment that used problem solving therapy
as the mainstay of treatment and was developed for physically healthy, depressed
population.14 We amended the program for it to fit the needs of ICD patients and added
an ICD specific psycho-educational module and adapted the cases to ICD-specific
cases that are presented in relation to the homework assignments. The WEBCARE
group also received a CD with relaxation training which they were allowed to use
throughout the treatment period.
Intervention
WEBCARE group
The group that was randomized to the WEBCARE group received, in addition to usual
care, a 12-week fixed, online course consisting of 6 lessons, based on problem solving
therapy. The problem solving approach used is derived from the self-examination
therapy developed by Bowman et al.,15 in combination with cognitive behavioral
components. The general idea of self-examination therapy is that patients learn to
regain control over their lives/problems by 1) determining what matters in their lives,
2) investing energy in solving problems that are related to what matters, 3) thinking
less about problems that are not relevant to what matters, and 4) accepting problems
that cannot be solved. The intervention was based on the course ‘Everything under
control’ previously developed by others.14 The online course has been evaluated within
a physically healthy population and has shown to be effective in reducing psychological
distress.14, 16 For the current study, the online course was modified for ICD patients (in
collaboration with the Dutch ICD patient organization) to take into account issues
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pertinent to this specific target group. The major modifications included the addition
of a lesson on psycho-education with respect to living with an ICD and adaptation of
the cases that are presented in relation to the homework assignments for patients to
ICD-specific cases in order to enhance patient identification.
The first lesson was educational (psychological problems experienced by ICD
patients), with no additional homework assignments. As of lesson 2 a more active
problem solving approach was introduced. Patients were asked to list what they
considered important in their lives and which problems they were experiencing at this
time and to label the problems as either 1) important problems that can be solved, 2)
unimportant problems that can be solved, or 3) problems that cannot be solved. In
lesson 3, patients were asked to choose one problem that they labeled as ‘important
problem that can be solved’ and actively work on this problem using problem solving
techniques. In lesson 4, patients were asked to choose a problem from the ‘unimportant
problems that can be solved’ and actively work on these using techniques like engaging
in positive thinking, stop ruminating etc. In lesson 5, patients worked with problems
that cannot be solved (here was mostly mentioned ‘not being able to drive within the
two months post ICD implantation’). Patients were taught how to deal with these
problems but not how to solve them. In lesson 6, the last lesson, patients were asked to
make a future plan on which goals they wanted to achieve in the future and how they
would go about this. All patients also received a CD with relaxation training exercises.
In addition, with every lesson patients were able to read about the experiences from
other ICD patients and how they manage their daily living and problems.
Patients were allowed to do the 6 lessons in own time and pace. Patients could
only proceed to the next lesson after finishing the former and sending the homework
assignment to their coach (who provided feedback). Patients received automatic
reminder e-mails every two weeks if they did not submit their homework and their
account was closed after 12 weeks.
Usual care group
No restrictions were applied to care as usual. Patients in this condition received standard
care from the hospital, equivalent to patients not enrolled in the current study.
Measures
Information on demographic and clinical variables (Table 1) was obtained via selfreport questionnaires or patients’ medical records. The Charlson Comorbidity Index17
was calculated based on self-report data and information from patient’s medical
records. All baseline questionnaires were filled in post implantation (mean 9.9
days post implant). An ICD nurse or technician handed out the questionnaires to
patients post ICD implant in order to prevent that the assessments would reflect pre
implantation distress.

Generic outcome measures
Anxiety
The 7-item General Anxiety Disorder scale (GAD-7) was used to assess symptoms of
anxiety. The GAD-7 consists of 7 items (e.g. ‘Feeling nervous, anxious, or on edge’) that
are rated on a 4-point Likert scale ranging from 0 (not at all) to 3 (almost every day).18
The total score ranges from 0 to 21 with a higher score indicating higher anxiety levels.
A cut-off score of ≥10 is used as an indication of probable clinical levels of anxiety. The
internal consistency of the GAD-7 is good with a Cronbach’s alpha of 0.92.18
The State version of the State-Trait anxiety Inventory was also administered to assess
anxiety.19 The STAI-S is a self-report measure consisting of two 10-item subscales
measuring the presence (e.g. “I am worried”) and absence of anxiety (e.g. “I feel calm”).
Items are answered on a 4-point Likert scale ranging between 0 (not at all) to 4 (very
much so). The total score ranges between 20-80, with a higher score indicating higher
anxiety levels. A predetermined cut-off score of ≥ 40 indicates probable clinical anxiety
level.19 The STAI-S has previously been used to assess anxiety in ICD patients.20, 21
All patients also completed the 7-item anxiety subscale (e.g. “I feel tense or wound
up”) from the Hospital Anxiety and Depression Scale (HADS) to assess symptoms of
anxiety.22, 23 Items are answered on a 4-point Likert scale from 0 to 3, with a score range
of 0-21 with a higher score indicating more symptoms of anxiety. A predefined cut-off
score of ≥ 8 is used to indicate the presence of probable clinical levels of symptoms of
anxiety.22
Depression
The Patient Health Questionnaire (PHQ-9)24 is a self-administered version of the
PRIME-MD comprised of 9 items that are evaluated on a 4-point Likert-scale
(e.g.”Little interest or pleasure in doing things”) (score range 0-27). A higher score
indicates higher depression symptom severity. A cut-off score of ≥10 indicates the
presence of likely depressive symptomatology.24 The scale taps into the nine diagnostic
criteria for DSM-IV depressive disorders. The PHQ-9 has excellent reliability with
a Cronbach’s α of .9125 and good validity,24 and has previously been used in cardiac
patients.26
All patients also completed the 7-item depression subscale (e.g. “I feel as if I am
slowed down”) from the HADS.22, 23 Items are answered on a 4-point Likert scale from
0 to 3, with a score range of 0-21, and the reliability/validity of this masure has been
demonstrated in cardiac patients.27 A predefined cut-off score of ≥ 8 indicates probable
clinical levels of depressive symptoms.22
Health-related quality of life
The Dutch version of the Short-Form Health Survey 12 (SF-12) was administered to
assess health-related quality of life.28 The 12 items contribute to physical and mental
health status that are summed into a Physical Component Summary (PCS) and Mental
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Component Summary (MCS) score, respectively. The total score ranges between 0-100,
with a higher score indicating better functioning. The SF-12 has previously been used
in the ICD population29 and has shown to be a valid and reliable instrument.30
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Type D personality, optimism, and pessims
Type D (distressed) personality was assessed with the 14-item Type D scale (DS14).31,
32
The DS14 consists of two 7-item subscales, that is Negative Affectivity (e.g., “I often
feel unhappy”) and Social Inhibition (e.g., “I am a “closed” kind of person”). Items are
answered on a 5-point Likert scale from 0 (false) to 4 (-true), with total scores on both
subscales ranging from 0 to 28. A standardized cut-off ³ 10 on both subscales indicates
a Type D personality.31, 33 Both subscales are internally consistent, with a Cronbach’s
alpha of 0.88 for Negative Affectivity and 0.86 for Social Inhibition.31 In addition,
Type D personality has shown to predict mortality in ICD patients.34
Both optimism and pessimism were assessed using the Life Orientation Test
(LOT).35 Four items measuring optimism (e.g. ‘I am always optimistic about the
future’) and four items measuring pessimism (e.g. ‘If something can go wrong, it will’)
were used to obtain final scores. Items are answered on a 5-point Likert scale, ranging
from 0 (strongly disagree) to 4 (strongly agree).35
Disease-specific outcome measures
Device acceptance
Device acceptance was assessed with the Florida Patient Acceptance Survey (FPAS).36
The abbreviated version of the FPAS was used which has been validated in Dutch37
and Danish38 ICD patients and comprises 12 items (e.g.”I have returned to a full life”)
rated on a 5-point Likert scale ranging from 0 (strongly disagree) to 4 (strongly agree).
The total score ranges between 0-100, with a higher score indicate higher acceptance.
The FPAS has shown to be internally consistent with Cronbach’s alpha of 0.82 and
0.85 for Dutch37 and Danish38 ICD populations, respectively.
Shock anxiety
The Florida Shock Anxiety Survey (FSAS) was used to assess shock anxiety.39 The
FSAS is a 10-item disease-specific questionnaire with items (e.g. “I worry about the
ICD firing and creating a scene”) rated on a 5-point Likert scale ranging from 1 (never)
to 5 (always), with higher scores indicating a higher level of shock anxiety.40 A total
scale score was used in the current study. The FSAS has proven to be a reliable measure
with a Cronbach’s alpha of 0.89.39
Patient concerns about the ICD
To measure patients’ concerns about the ICD, the Dutch version of the ICD Patient
Concerns questionnaire (ICDC) was used.41 The ICDC consists of 8 items (e.g. ‘I’m
worried that my ICD will fire’) that are rated on a 5-point Likert scale ranging from

0 (not at all) to 4 (very much). Items can be summed into a total score (score range
0-32), with a higher score indicating a higher level of concerns. The ICDC is an
internally consistent scale with a Cronbach’s alpha of 0.9141 and has shown to predict
mortality in ICD patients.42
Statistical analyses
Baseline
Discrete variables were compared using the X2-test and are presented as percentages.
Continuous variables were compared using the Student’s t-test for independent
samples and are presented as mean values and standard deviations (SD). The number
of missing data (for randomized patients) was relatively small, ranging between 0-2%
for demographic and psychological measures and between 0–20% (with most patients
missing information on New York Heart Association (NYHA) functional class) for
clinical measures. If a questionnaire had <80% missings, data were imputed using the
mean score of the patient on the available completed items.
Follow-up
In order to be able to perform the analysis according to the intention-to-treat principle,
mean imputation was performed for missing item scores (<80% of items missing),
while multiple imputation was carried out, with 20 iterations, for total score missings
using the default option for multiple imputation in SPSS. To analyze intervention
effects, linear regression was performed, adjusting for baseline distress. To compare
intervention effects for treatment completers versus non-completers univariable and
multivariable linear regression was performed adjusting for age, gender, education
level, left ventricular ejection fraction, QRS-width, Charlson Comorbidity Index,17
and ICD indication (primary vs secondary). Cohen’s d was calculated to indicate the
magnitude of the intervention effect (0.20=small; 0.50=medium; 0.80=large).43
A p <.05 indicated statistical significance; all tests were two-tailed. All data were
analyzed using SPSS Statistics 19.0 for Windows.
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RESULTS
Sample characteristics
A total of 1024 consecutive patients implanted between April 2010 and February
2013 were screened for study participation (Figure 1), and 492 (48%) were excluded
because they did not meet the inclusion criteria; i.e., lack of internet (53%), age >75
(30%), language barrier (6%). Of the remaining 532 patients, 192 (36%) refused to
participate (due to time constraints, having to deal with a lot of issues, not needing
psychological help, not interested in participating in clinical studies, too much work/
too sick), and 51 (10%) patients did not return the baseline measures, leaving 289
(54%) patients for randomization to the WEBCARE (N=146) versus Usual Care
group (N=143). Of the 146 patients who were randomized to the WEBCARE group,
34 (23%) completed the full 6 lessons of the intervention (see Figure 1 for a detailed
description).
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Assessed for eligibility
(n=1024 )

Allocated to intervention (n=146)
•

All patients were included in the
analyses

Lost to follow-up (n=38)

Allocated to usual care (n=143)
•

All patients were included in the
analyses

Lost to follow-up (n=20)

Discontinued intervention (n=112)
e.g. Technical problems; time constraints;
feeling ﬁne; intervention did not meet
patients’ needs

Analyzed
(n=146)
•

No patients were excluded from the
analysis as intention-to-treat
approach was applied

Analyzed (n=143)
•

•

No patients were excluded from
the analysis as intention-to-treat
approach was applied

Non-participants
Patients who did not return the baseline questionnaires (N=51) and were excluded
(not randomized) from current analyses did not differ systematically on demographic
variables. However, significant differences on clinical variables were observed with
patients who were not randomized having more often a NYHA class III/IV (p=.045),
peripheral artery disease (p=.022), and more often using psychotropic medication
(p=<.001) (anxiolytics (p=.004) and hypnotics (p=.010)). Of the patients who refused
to participate (N=192), but fulfilled the inclusion criteria, 60 (31.3%) signed consent
and gave permission for medical record screening at the time of implantation. These
patients were somewhat older (60.26±1.80 vs 58.16±10.30; p=.04), more likely to
have a NYHA functional class III/IV (39.0% vs 21.3%; p=.013), to have experienced
a previous myocardial infarction (76.6% vs 50.1%; p=.001) or coronary artery bypass
grafting (34.0% vs 19.2%; p=019), to have peripheral artery disease (13.6% vs 5.3%;
p=.018), or to have a CRT-D (57.9% vs 25.9%; p<.001) as compared to patients who
signed informed consent for study participation (N=340).
Baseline characteristics
The mean age of the total sample was 58.52 years (SD=9.89) and 81.3% of the sample
were men (Table 1). No systematic differences between the WEBCARE and Usual
Care groups on demographic characteristics were observed, while the Usual Care
group was more likely to have undergone a percutaneous coronary intervention in
the past (36.4% vs 20.5%; p=.003) and to be prescribed ACE-inhibitors as compared
to the WEBCARE group (68.5% vs 56.2%; p=.03). No other systematic differences
between groups were observed (Table 1).
There were no systematic differences on any of the psychological measures between
WEBCARE and Usual Care groups at baseline (Table 2). The prevalence of anxiety
ranged between 11% to 30% depending on the measure used, while the prevalence
of depression was somewhat lower ranging between 13% to 21%, indicating great
variability depending on the instrument used. Given that no standardized cut-offs are
available for the disease-specific measures, we could not present prevalence rates for
these measures.
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Table 1: Baseline demographic and clinical variables for the total sample and stratified by
treatment condition
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Demographics
Age
Gender (male)
Partner (yes)N=288
Education (high)N=285
Working (yes)N=288
Smoking (yes)N=288
BMIN=287
Children (yes)N=287
Hospital
Amphia
Canisius
Catharina
Erasmus
OLVG
Vlietland
Clinical
Secondary indication
PMI
PPCI
CABG
Structural heart disease*
History of arrhythmia
Heart rateN=284
QRS>120N=287
BBBN=287
Heart failure
NYHA III/IVN=232
LVEF≤35
Comorbidity
Anemia
CVA
TIA
COPD
Diabetes
Dysplipidemia
Hypertension
Malignancy
PAD
CreatinineN=254
CCI

Total (n=289)

WEBCARE
(n=146)

Usual Care
(n=143)

p

58.52±9.89
235 (81.3)
244 (84.7)
208 (73.0)
141 (49.0)
40 (13.9)
28.09±10.74
237 (82.6)

58.23±9.87
120 (82.2)
124 (84.9)
106 (73.1)
68 (46.6)
21 (14.4)
27.76±11.00
125 (85.6)

58.63±10.19
115 (80.4)
120 (84.5)
102 (72.9)
73 (51.4)
19 (13.4)
28.43±10.46
112 (82.6)

64 (22.1)
22 (7.6)
119 (41.2)
47 (16.3)
24 (8.3)
13 (4.5)

34 (23.3)
10 (6.8)
60 (41.1)
22 (15.1)
14 (9.6)
6 (4.1)

30 (21.0)
12 (8.4)
59 (41.3)
25 (17.5)
10 (7.0)
7 (4.9)

.73
.70
.92
.96
.41
.81
.60
.17
.93

90 (31.1)
148 (51.2)
82 (28.4)
51 (17.6)
12 (4.2)
66 (22.8)
71.71±16.15
128 (44.6)
109 (38.0)
157 (54.3)
45 (19.4)
184 (63.7)

39 (26.7)
73 (50.0)
30 (20.5)
23 (15.8)
6 (4.1)
37 (25.3)
71.76±16.84
59 (41.0)
52 (36.1)
78 (53.4)
20 (17.4)
87 (59.6)

51 (35.7)
75 (52.4)
52 (36.4)
28 (19.6)
6 (4.2)
29 (20.3)
71.66±15.48
69 (48.3)
57 (39.9)
79 (55.2)
25 (21.4)
97 (67.8)

.10
.68
.003
.39
.97
.31
.96
.22
.51
.76
.44
.15

16 (5.5)
11 (3.8)
14 (4.8)
23 (8.0)
42 (14.5)
62 (21.5)
64 (22.1)
11 (3.8)
12 (4.2)
94.97±37.73
1.69±1.04

7 (4.8)
6 (4.1)
8 (5.5)
13 (8.9)
18 (12.3)
30 (20.5)
35 (24.0)
6 (4.1)
9 (6.2)
94.74±29.11
1.60±1.06

9 (6.3)
5 (3.5)
6 (4.2)
10 (7.0)
24 (16.8)
32 (22.4)
29 (20.3)
5 (3.5)
3 (2.1)
95.25±45.84
1.78±1.02

.58
.79
.61
.55
.28
.71
.45
.79
.08
.92
.15

Table 1: Continued

Cardiac Medication
Amiodarone
Beta-blocker
Aspirin
Class I agents
Sotalol
Nitrates
Calcium antagonist
Digoxine
ACE-inhibitor
ARB-blocker
Spironolacton
Diuretics
Statins
Anticoagulants
Thyrax
Psychotropics
Antidepressants
Anxiolytics
Hypnotics

Total (n=289)

WEBCARE
(n=146)

Usual Care
(n=143)

p

26 (9.0)
237 (82.0)
139 (48.1)
5 (1.7)
9 (3.1)
36 (12.5)
19 (6.6)
16 (5.5)
180 (62.3)
46 (15.9)
70 (24.2)
147 (50.9)
182 (63.0)
127 (43.9)
5 (1.7)
20 (6.9)
7 (2.4)
17 (5.9)
10 (3.5)

12 (8.2)
117 (80.1)
70 (47.9)
1 (0.7)
4 (2.7)
21 (14.4)
10 (6.8)
11 (7.5)
82 (56.2)
29 (19.9)
34 (23.3)
72 (49.3)
92 (63.0)
58 (39.7)
4 (2.7)
13 (8.9)
3 (2.1)
11 (7.5)
6 (4.1)

14 (9.8)
120 (83.9)
69 (48.3)
4 (2.8)
5 (3.5)
15 (10.5)
9 (6.3)
5 (3.5)
98 (68.5)
17 (11.9)
36 (25.2)
75 (52.4)
90 (62.9)
69 (48.3)
1 (0.7)
17 (4.9)
4 (2.8)
6 (4.2)
4 (2.8)

.64
.40
.96
.17
.71
.32
.85
.13
.03
.06
.71
.59
.99
.14
.18
.18
.68
.23
.54

(Results are presented as total number (%); continuous variables are presented as means±SD)
* Dilated Cardiomyopathy; Hypertrophic Cardiomyopathy; Arrhythmogenic Right
Ventricular Cardiomyopathy; Congenital Heart disease
BMI=body mass index; PMI=Previous myocardial infarction; PPCI=Previous percutaneous
coronary intervention; CABG=Coronary artery bypass grafting; BBB=Bundle branch block;
NYHA=New York Heart Association functional class; LVEF=Left ventricular ejection
fraction; CVA=Cerebrovascular accident; TIA=Transient ischemic attack; COPD=Chronic
obstructive pulmonary disease; PAD=Peripheral artery disease; CCI=Charlson Comorbidity
Index
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Table 2: Psychological profile and health-related quality of life for the total sample and
stratified by treatment condition at baseline
Total (n=289)

WEBCARE (n=146)

Usual Care (n=143)

p

Generic measures
Anxiety
GAD-7N=288

4.30±4.54

4.57±5.02

4.03±3.98

.31

HADS-AN=288

4.59±3.26

4.91±3.39

4.27±3.09

.09

35.24±10.32

35.57±10.65

34.90±9.99

.59

5.65±4.83

5.93±5.11

5.37±4.53

.32

3.52±3.01

3.55±3.02

3.49±3.02

.89

MCS

44.29±11.08

43.83±11.28

44.76±10.89

.48

PCS

40.57±10.44

40.19±10.55

40.96±10.35

.53

45 (15.6%)

24 (16.4%)

21(14.8%)

.70

Optimism

11.19±2.66

11.23±2.68

11.15±2.65

.80

Pessimism

5.59±3.26

5.73±3.52

5.44±2.98

.44

STAI-SN=288
Depression
PHQ-9
HADS-D

N=288

Health-related
quality of life
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Personality
DS14N=288
LOT

Disease-specific measures
66.53±11.19

66.36±11.99

66.71±10.35

.79

FSASN=287

16.37±5.74

16.73±6.13

16.00±5.32

.28

ICDCN=287

6.33±6.48

6.53±6.68

6.12±6.28

.59

FPAS

N=288

FPAS=Florida Patient Acceptance Scale; FSAS=Florida Shock Anxiety Scale; ICDC=ICD
patient Concerns; GAD-7=General Anxiety Disorder scale; HADS (A-D): Hospital Anxiety
and Depression Scale; STAI-S=State-Trait Anxiety Inventory Scale –State version; PHQ9=Patient Health Questionnaire; SF-12=Short-Form Health Survey 12; MCS=Mental
Component Scale; PCS=Physical Component Scale; DS14=Type D personality scale;
LOT=Life Orientation Test

Effects of the intervention general distress and quality of life
No significant differences between the WEBCARE and Usual Care groups were
observed at 3-months follow-up on anxiety (β=.35; p=.32), depression (β=-.01;
p=.98), or health-related quality of life (MCS: β=.19; p=.86; PCS: β=.58; p=.60).
A similar decrease in anxiety and depression was observed in both groups, as was
an increase in both mental and physical health-related quality of life (Figure 2).The
effect sizes for these measures were 0.13, 0.003, 0.02, and 0.06, indicating no or
minimal intervention effect. Comparing treatment completers versus non-completers
also revealed no differences in anxiety (β=.52; p=.50), depression (β=-.12; p=.88),
and health-related quality of life (MCS: β=.22; p=.91; PCS: β=.54; p=.80) between
groups.
Figure 2: Mean scores on generic measures at baseline and 3-months stratified by group
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Figure 3: Mean scores on disease specific measures at baseline and 3-months stratified
by group

130

Effects of the intervention on device related concerns
No significant differences between the WEBCARE and Usual Care groups were
observed at 3 months on any of the disease-specific measures; device acceptance (β=..37; p=.82), shock anxiety (β=.21; p=.70), ICD related concerns (β=-.08; p=.90). The
effect sizes for the three outcome measures were 0.03, 0.05, and 0.02, respectively,
indicating no intervention effect. No significant differences were observed between
completers and non-completers on any of the above mentioned measures: device
acceptance (β=2.69; p=.39), shock anxiety (β=.26; p=.81) and ICD related concerns
(β=-.21; p=.86).

DISCUSSION
In the current study, we reported on the demographic, clinical and psychological
baseline characteristics of patients enrolled in the WEBCARE trial and compared the
psychological profile of patients in the WEBCARE versus Usual Care groups using
both disease-specific and generic measures. In addition, we evaluated the effect of
the WEBCARE intervention on anxiety, depression, health-related quality of life,
device acceptance, shock anxiety, and ICD related concerns 3-months post implant.
To our knowledge, this is one of the largest behavorial intervention trials to date in
ICD patients and the first web-based behavioral intervention trial in patients with
cardiovascular disease in general. Our findings showed no systematic differences on
baseline demographic and psychological characteristics between the WEBCARE
group and Usual Care groups, while patients in the Usual Care group were more
likely to have undergone a percutaneous coronary intervention prior to ICD implant
and to be prescribed ACE-inhibitors as compared to the WEBCARE group. Results
further showed no significant difference between the WEBCARE and Usual Care
group on anxiety, depression, health-related quality of life, device acceptance, shock
anxiety, and ICD related concerns at 3-months post implant, indicating no effect of
the intervention on the short-term. Patients who completed the full 6 lessons of the
treatment as compared to patients who did not initiate or failed to complete the 6
lessons did not differ significantly on any of the generic or disease-specific outcome
measures.
Overall, patients included in WEBCARE were predominantly male, with a higher
educational level and a partner. In addition, mean scores on psychological measures
(e.g. anxiety and depression) were relatively low as was the prevalence of Type D
personality as compared to what has previously been reported in other ICD cohorts.44-46
These findings suggest that we may not have been successful in reaching those patients
who might have benefited the most (e.g. female patients, patients with high distress
levels, patients with a Type D personality), with the risk of a selection bias towards
more motivated patients. In addition, an underrepresentation of patients with a Type
D personality in the current study underlines the probability of inclusion of a more
‘mentally healthy’ population. While Type D’s may be less willing to participate in
studies, probably because of their unwillingness to share their feelings with others,47 at
the same time studies have shown that Type D personality is associated with increased
risk for mortality and morbidity in patients with coronary artery disease48 and in
patients with an ICD implant either on its own42 or in combination with anxiety.49
Hence, patient self-selection from studies may result in a bias.47 However, as the current
trial was designed as a “prevention” trial rather than targeting only high-distressed
patients, baseline psychological distress level was not one of the eligibility criteria.12
As a result, possibly patients with increased distress levels were less motivated to sign
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consent and participate50 resulting in negligible effects of the intervention effects at
3-months follow-up.
The observed discrepancy between prevalence rates of anxiety and depression
depending on the self-report measure used has to date not been addressed in ICD
patients. The prevalence rates of anxiety and depression ranged between 11% to
30% and 13% to 21%, respectively, depending on which instrument was used.
This finding underlines that an anxiety or depression measure cannot necessarily
be used interchangeably, and that the choice of instrument may have implications
for the screening and treatment of patients in clinical practice. Patients classified as
‘depressed’ with for example the HADS-D scale may not be classified as such with the
PHQ-9 or vice versa. Hence, further research is warranted to critically evaluate and
compare current instruments in order to provide recommendations with respect to
which instrument might be preferred and for which purpose (i.e., as a screening tool
or an outcome measure).51
Although some behavioral interventions in ICD patients have shown promising
results in terms of reductions in distress,10, 11 the current study did not confirm these
findings. This discrepancy could possibly be explained due to the fact that this was
a web-based treatment without any face-to-face therapist contact. It is likely that
only a particular subgroup of patients feels comfortable with this approach and is
willing to work on their problems via the computer. Despite the well known benefits
of a web-based approach (high accessibility, ability to reach underserved groups etc.)
the issue of reaching only particular subgroups of patients who are interested in
using internet for health care purpose is also described by others.52, 53 In the current
sample predominantly high educated male and non-Type D patients were included.
Apparently these patients are more willing to participate in web-based trials as they
may be more experienced with internet use for such purposes and are not reluctant
to share their personal problems via the computer. Focus of future research should be
directed towards understanding what the reasons for non-adherence are and how to
make more patient tailored web-based approaches which will better meet the patients’
needs and perhaps increase adherence.
As previously mentioned, we included all patients in this trial, regardless of their
initial distress levels at baseline. As this trial was set up as a prevention trial, large
intervention effects at 3-months follow-up were not expected. Furthermore, the
intervention was offered briefly after ICD implantation (2 weeks post implant). This
might have been too soon as patients have a lot to deal with at that time (practical
issues e.g. driving restriction, physical impairments etc.) and are perhaps not ready
to start working on their psychological problems. As distress levels tend to decrease
spontaneously after ICD implant,7 introducing a watchful waiting period in a study
design might be useful in order to provide treatment to those patients who need it
the most.

Limitations
A number of limitations of this study must be acknowledged. First, there might have
been a selection bias towards more motivated patients who are willing to invest time
to participate in a clinical trial. In addition, the majority of patients had a higher
educational level which might further contribute to a selection bias. Second, a significant
number of patients were excluded from the current sample due to not meeting the
inclusion criteria or refusing to participate, resulting in diminished generalizability
as results showed systematic differences between these groups on demographic and
clinical variables. This, together with the underrepresentation of Type D patients, may
be an indication of selection bias toward more healthy patients. Fourth, the followup period of 3-months is relatively short, with the possibility that the intervention
might have effect on long-term. However, this is the first trial targeting distress using
a web-based approach. In addition, we were able to include a broad range of outcome
measures in the current study, and thus also tap into disease-specific distress and
its clinical change post intervention. This approach has recently been advocated by
others,54 as it remains unclear whether generic measures are sensitive enough to detect
changes in psychological distress post treatment. Our results do not support this
notion, as our findings did not differ dependent on the outcome measure used (i.e.,
disease-specific versus generic). However, our findings demonstrate that a the notion
of ‘one size fits all’ does not apply to a web-based approach targeting distress in ICD
patients, but may only be appropriate for a particular subset of patients.
Clinical and research implications
The findings of the current study are informative when designing future psychological
and behavioral intervention trials, as we have gained a better understanding of
the demographic, psychological, and clinical profile of patients who are willing to
participate in online behavioral interventions. Thus, we now also have a clearer picture
of those patients who are less willing to participate, indicating that more time and
research should be invested in reaching this subset (e.g. female patients, Type D’s,
younger patients etc.). In addition, our findings suggest that a web-based intervention
may only be a suitable for a selected group. Future research is warranted to look into
patients’ specific needs and evaluate the appropriate timing of the intervention. A
collaborative, stepped-care approach that includes a watchful waiting period before
the intervention is offered, with serial evaluations to monitor distress over time
with potential to intervene when needed, and that is targeted to patients’ needs and
preferences, may be one of the ways forward. Blended-care treatments where faceto-face and web-based approaches are integrated may comprise another avenue to
pursue. With this knowledge, we will be able to further ‘customize’ the treatment
to patients’ needs and perhaps increase treatment adherence and improve patients
psychological functioning.
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Background: WEBCARE is a WEB-based randomized controlled trial, designed
to improve psychological well-being in patients with an implantable cardioverter
defibrillator (ICD). As in other web-based trials, we encountered problems with
attrition and adherence . In the current study, we focus on the patient characteristics,
reasons and motivation of (1) completers, (2) those who quit the intervention, and (3)
those who quit the intervention and the study in the treatment arm of WEBCARE.
Methods: Consecutive first-time ICD patients from 6 Dutch referral hospitals were
approached for participation. After signing consent and filling in baseline measures,
patients were randomized to either the WEBCARE group or the Usual Care group.
Results: The treatment arm of WEBCARE contained 146 patients. Of these 146,
34 (23.3%) completed the treatment, 88 (60.3%) dropped out of treatment but
completed follow-up, and 24 (16.4%) dropped out of treatment and study. Results
show no systematic differences in baseline demographic, clinical, or psychological
characteristics between groups. A gradual increase in dropout was observed with
83.5% completing the first lesson, while only 23.3% eventually completed the whole
treatment. Reasons most often given by patients for dropout were: technical problems
with the computer, time constraints, feeling fine, and not needing additional support.
Conclusions: Current findings underline the importance of focusing on adherence
and dropout, as this remains a significant problem in behavioral web-based trials.
Examining possibilities to address barriers indicated by patients might enhance
treatment engagement and improve patient outcomes.

INTRODUCTION
The implantable cardioverter defibrillator (ICD) is a cardiac device that is implanted
with leads in and on the heart in patients for the primary and secondary prevention
of sudden cardiac death (SCD) due to life-threatening ventricular tachyarrhythmias.1,
2
In case of a ventricular arrhythmia, the ICD paces or delivers a low- or high voltage
electric shock to the heart muscle to terminate the arrhythmia and return the heart to
a normal rhythm.1, 2 The experience of the ICD shock is often described by patients
as ‘getting kicked in the chest by a big horse’, although patients’ experiences vary
considerably.3, 4
A subgroup of ICD patients experiences psychological distress after ICD
implantation, such as anxiety, depression, and posttraumatic stress, and impaired
quality of life.5, 6 However, distress in patients may not necessarily be attributed to
the device and ICD therapy, but also to the underlying disease7, 8 and patients’ preimplantation psychological profile.9 The importance of monitoring ICD patients
for psychological distress is increasingly being recognized,10 likely due to risk for
morbidity and mortality associated with patient distress,11, 12 and due to preliminary
evidence suggesting that distress is still undertreated in this population.13 One possible
explanation for this is the lack of well designed, validated, randomized controlled
trials (RCTs) leaving us with insufficient knowledge for the establishment of a
sufficient evidence base to inform clinical practice.14 Results of previous trials have
been promising with respect to reducing distress, but the majority of these trials had a
high drop-out rate jeopardizing the external validity of these studies.15, 16
In order to make psychological treatment for ICD patients more patient tailored,
which may reduce dropout, the use of online web-based interventions has been
advocated.15, 17 There is evidence showing that web-based interventions are as effective
as face-to-face interventions,18, 19 and might be able to overcome barriers such as travel
burden, time constraints, and reluctance to seek help, and thus reach underserved
groups of patients.20, 21 However, adherence and attrition remain major challenges also
in these trials.22 To date the reasons for dropout are not well understood and deserve
attention in their own right, in order to increase the success and applicability of results
of future web-based intervention trials.
In the current study, we will describe the attrition and adherence issues that we
encountered during the WEB-based distress management program for implantable
CARdioverter dEfibrillator patients (WEBCARE) trial. The trial design paper has
been published previously.23 In brief, the aim of WEBCARE was to reduce anxiety
and depression, and improve the quality of life of patients with a first-time ICD
implant through a 12-week web-based intervention using cognitive behavioral
therapy as the mainstay of treatment combined with psycho-education related to the
ICD and relaxation techniques. Specific objectives will be to: (1) examine whether
Attrition and Adherence
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(a) completers, (b) patients who dropped-out of treatment but who remained in
de study (filled in follow-up questionnaires), and (c) patients who dropped-out of
the treatment and the study differ systematically on baseline demographic, clinical,
and psychological characteristics; and (2) present Descriptive data on the reasons of
patients for dropping out.
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Patient population
Consecutively implanted ICD patients from six hospitals in the Netherlands (i.e.,
Erasmus Medical Centre, Rotterdam; Amphia Hospital, Breda; Catharina Hospital,
Eindhoven; Onze Lieve Vrouwe Gasthuis, Amsterdam; Canisius Wilhelmina Hospital,
Nijmegen; Vlietland Hospital, Schiedam) were approached for study participation
between April 2010 and March 2013. Patients were eligible for participation if they
fulfilled the following inclusion criteria and none of the exclusion criteria: Inclusion
criteria: First-time ICD implant; age 18-75 years; proficient in the Dutch language;
and internet access and a sufficient level of internet skills. Exclusion criteria: Life
expectancy less than 1 year; history of psychiatric illness other than affective/anxiety
disorders; or on the waiting list for heart transplantation.
Data collection
Patients were approached by the ICD nurse or ICD technician prior to, or briefly
after ICD implantation. They were informed both orally and in writing about the
study. If the patient met the inclusion criteria and was willing to participate, informed
consent was signed. Patients who could not decide at that time were approached again
after ICD implant while hospitalized. Prior to discharge from the hospital, consented
patients were provided with the first set of questionnaires (baseline) and their medical
records were accessed for information on their demographic and clinical variables.
After completing the questionnaires, patients returned them in a self-addressed and
pre-stamped envelope to Tilburg University that served as the core lab for WEBCARE.
If the questionnaires were not returned within 2 weeks, patients received up to 3
reminder phone calls. Patients who did not want to participate but who were willing to
give access to information from their medical records also signed an informed consent
form. The study was approved by the Medical Ethics Committee of all participating
centres and was conducted in accordance with the Helsinki declaration. All patients
provided written informed consent.
Design and randomization
After receiving the baseline questionnaires and signed informed consent, participants

were randomly assigned to either of two conditions: (1) the WEBCARE (WC) group,
receiving questionnaires at baseline, 3 months, 6 months, and 12 months by mail, and
getting access to the internet intervention for a time period of 12 weeks to complete
six modules online23 in addition to usual care; or (2) the Usual Care (UC) group,
receiving only questionnaires by mail at all time points and usual care.
Patients were randomized using block randomization by computer, randomizing
20 patients per hospital, at each time point. Randomization lists were generated by
an independent, blinded statistician and sealed by a research assistant. For the current
analyses, we will only focus on patients who were randomized to the WC group.
Descriptive data
Patients who signed the informed consent form but who decided to prematurely
quit the intervention and/or the study were contacted by telephone 12 weeks after
randomization and asked why they had decided to quit. This time interval was chosen
in order not to interfere with possible intervention effects (patients were allowed to
work at their own pace, some chose to finish the intervention within the first two
weeks, while others decided to do the 6 lessons within the last two weeks. For that
reason it was clear at 12 weeks who quit / finished the intervention). Hence, patients
were contacted at the time that they should have received their 3 months follow-up
and finished the 6-module online course.
Intervention (Leef met je Hart – “Live with your Heart”)
The intervention was based on the previously developed online treatment ‘Alles Onder
Controle’ (Everything Under Control)24 and was for the purpose of the WEBCARE
trial adapted for ICD patients. The ‘Alles Onder Controle’ treatment was developed
for the healthy depressed population and has proven to be effective in reducing
distress.24, 25 The online course for ICD patients is a 12-week intervention of 6 online
lessons addressing distress based on the cognitive behavioral model (problem solving
treatment). Lesson one focused on psycho-education with respect to living with an
ICD (e.g. what are ‘normal’ adaptation problems post ICD implantation). From
lesson two patients received homework assignments and were provided with therapist
feedback (feedback was provided by master-level educated psychologists and was
intended as minimal guidance to help patients get through the lessons – encouraging
patients to continue with the lessons and giving guidance in how to address their
problems according to the problem solving theory). In addition, patients received a
relaxation training CD which they were allowed to use throughout the intervention.
Patients were allowed to work at their own time and pace, however, if a lesson was
not finished within two weeks a reminder e-mail was sent, with up to three reminders
per lesson. Patients could only proceed to the next lesson when the previous one
was finished and the homework assignment was sent to the therapist. If patients did
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not log in within the first two weeks, a reminder e-mail was sent. Twelve weeks after
receiving the login information, patients’ accounts were automatically closed.
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Measures
Demographic and clinical measures
Information on demographic variables (age, gender, working status, marital
status, education level) was collected through purpose-designed questions in the
questionnaires, while information on clinical variables (left ventricular ejection
fraction (LVEF), QRS-width, New York Heart Association functional class (NYHAclass), presence of heart failure, use of cardiac and psychotropic medication) were
extracted from patients’ medical records at the time of implantation by the implanting
electrophysiologist or research nurses at the participating centers. The Charlson
Comorbidity Index26 was calculated based on self-report data and information from
patients’ medical records.
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Anxiety
The Generalized Anxiety Disorder scale (GAD-7) was used to assess anxiety.27 The
GAD-7 is a 7-item self-report questionnaire assessing anxiety symptoms in the past
two weeks (e.g. “Feeling nervous, anxious or on the edge”). The GAD-7 is a reliable
measure, with a Cronbach’s α of .92 and an intraclass correlation of .83.27 The 7 items
are rated on a 4-point Likert scale from 0 (not at all) to 3 (almost every day) (score
range, 0-21), with a higher score indicating increased anxiety symptoms.
Depression
The Patient Health Questionnaire (PHQ-9) is a 9-item self-report measure of
depression (e.g. ”Having little interest or pleasure in doing things”) that taps into the
nine diagnostic criteria for DSM-IV depressive disorder.28 The PHQ-9 can establish
provisional depressive disorder diagnoses as well as grade depressive symptom severity.
Items are evaluated on a 4-point Liker scale from 0 (not at all) to 3 (almost every day)
(score range 0-27), with a higher score indicating more depressive symptoms.28 The
PHQ-9 has excellent reliability with a Cronbach’s α of .91 and good validity, and has
previously been used in cardiac patients.29
Type D (distressed) personality
Type D personality was assessed with the 14-item Type D scale (DS14).30 The DS14
consists of two 7-item subscales measuring Negative Affectivity (e.g., “I often feel
unhappy”) and Social Inhibition (e.g., “I am a “closed” kind of person”).31 Items are
answered on a 5-point Likert scale ranging from 0 (false) to 4(true), with total scores
on both subscales ranging from 0 to 28. A standardized cut-off ≥ 10 on both subscales
defines individuals with a Type D personality, as Item Response Theory has indicated

this to be the most optimal cut-off.30, 31 Both subscales are internally consistent, with a
Cronbach’s alpha of 0.88 for Negative Affectivity and 0.86 for Social Inhibition. The
test-retest reliability for the two subscales over a 3-month period were r = 0.72 and
0.82, respectively.32
Optimism and pessimism
The Life Orientation Test (LOT) was used to assess optimism and pessimism.33
Optimism was measured using a sum score of items 1, 4, 5, and 11; while pessimism
was assessed with the sum score of items 3, 8, 9, and 12. Items are answered on a
5-point Likert scale from 0 (very much disagree) to 4 (very much agree). The total score
for the optimism and pessimism subscales ranges between 0 and 16, with a higher
score indicating higher levels of the respective trait.33
Statistical analyses
Continuous variables were compared using the Student’s t-test, while discrete
variables were compared using the X2 test. Data are represented as percentages for
nominal variables and mean (SDs) for continuous variables. To compare groups
on psychological variables ANOVAs were performed. If group differences were
observed, the Tukey-Kramer post-hoc test for unequal group sizes was used to identify
which groups differed significantly. Descriptive data were coded and analyzed using
‘frequencies’. A p<.05 indicated statistical significance. All tests were two-tailed. Data
were analyzed using SPSS Statistics 19.0 for Windows.
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RESULTS
Patient characteristics
A detailed description of the patient recruitment for WEBCARE is displayed in
Figure 1. A total of 1024 patients were approached for participation, 735 (72%) were
excluded due to not meeting the inclusion criteria (n=492), refusing to participate
(n=192), or not returning baseline measures (n=51). Eventually 289 patients were
randomized to either the WC group (n=146) or the UC group (n=143).
Figure
1:Flowchart
Flowchart
of patient
recruitment
Figure 1:
of patient
recruitment

Excluded (n=735)
• Not meeting inclusion criteria
(n=492)
• Refused to participate (e.g. no
time, not interested) (n=192)
• Did not return baseline
questionnaire (n=51)

Enrollment
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Assessed for eligibility
(n=1024)

Randomized (n=289)

Allocation
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Allocated to intervention (n=146)
• Completed intervention
(n=34)
• Quit intervention but not
study (n=88)
• Quit intervention and study
(n=24)

Allocated to Care as Usual (n=143)

Demographic, clinical, and psychological characteristics of patients who were
randomized to the WC group are shown in Table 1. The mean age of the group was
58.23±9.87 and 120 (82.2%) were male patients. In addition, 106 (73.1%) had a
higher educational level.
Adherence and attrition
Of the 146 randomized patients to the WC group, 34 (23.3%) completed the
treatment and filled in the follow-up assessment (completers), 88 (60.0%) patients
dropped out of the treatment but remained in the study and filled in the followup assessments (treatment dropouts), and 24 (16.4%) patients dropped out of the

Table 1: Baseline demographic, clinical, and psychological characteristics of patients
randomized to the WEBCARE treatment condition
Characteristic
Demographics
Age
Gender (male)
Employed
Having partner
High educational level
Clinical
LVEF≤351
QRS>120ms
NYHA class III/IV2
Heart failure
CCI3
Beta-blockers
ACE-inhibitors
Diuretics
Psychotropic medication
Psychological
Anxiety
Depression
Psychological treatment
Cardiac rehabilitation
Type D personality
Optimism
Pessimism

WC group (N=146)
58.23±9.87
120 (82.2)
68 (46.6)
124 (84.9)
106 (73.1)
87 (59.6)
59 (41)
20 (17.4)
78 (53.4)
1.60±1.06
117 (80.1)
82 (56.2)
72 (49.3)
13 (8.9)
4.57±5.02
5.93±5.11
8 (7.6)
20 (17.2)
24 (16.4)
11.23±2.68
5.73±3.52

Left ventricular ejection fraction;
CCI=Charlson Comorbidity Index

1
3

New York Heart Association functional class;

2

treatment and the study (dropouts). Focussing on the treatment, Figure 2 presents
an overview of patients’ adherence to the intervention and shows that the number of
patients completing the lessons diminishes over time. The first lesson was completed
by 83.5% of the patients randomized to the WC group (16.5% never logged in),
while only 23.3% completed the last lesson (and thus the whole treatment schedule).
Differences in baseline characteristics and psychological profile
Completers and (treatment) drop-outs did not systematically differ on any baseline
demographic, clinical, or psychological measures (Table 2). Although not significant,
drop-outs tended to be more often employed, have a lower education level, and lower
mean score on anxiety and depression as compared to the other two groups. Table 2
shows a detailed overview of the baseline demographic and clinical characteristics and
psychological profile of the three groups.
Attrition and Adherence
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Figure 2: Adherence and attrition during the intervention
N=146
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lesson 3
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lesson 4
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Table 2: Baseline demographic, clinical, and psychological characteristics stratified by group
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Characteristic

Completers
N=34

Age
Gender (male)
Employed
Having partner
Education (high)

57.91±9.82
28 (82.4)
15 (44.1)
30 (88.2)
26 (76.5)

LVEF≤351
QRS≥1202
NYHA III/IV3
Heart failure
CCI4
BBlockers5
ACE-inhibitors
Diuretics
Psychotropics

21 (61.8)
12 (36.4)
4 (13.3)
18 (52.9)
1.88±1.15
28 (82.4)
18 (52.9)
16 (47.1)
1 (2.9)

Anxiety
Depression
Type D
Optimism
Pessimism

5.46±5.18
6.53±4.40
7 (20.6)
11.12±2.71
6.15±4.16

Treatment dropout
N=88
Demographic
58.84±9.84
74 (84.1)
38 (43.2)
73 (83.0)
65 (74.7)
Clinical
52 (59.1)
37 (42.5)
13 (20.0)
46 (52.3)
1.56±1.10
69 (78.4)
52 (59.1)
43 (48.9)
9 (10.2)
Psychological
4.21±5.08
5.79±5.38
14 (15.9)
11.41±2.74
5.56±3.40

Dropout
N=24

p

56.42±10.20
18 (75.0)
15 (62.5)
21 (87.5)
15 (62.5)

.56
.59
.23
.71
.43

14 (58.3)
10 (41.7)
3 (15.0)
14 (58.3)
1.38±0.65
20 (83.3)
12 (50.0)
13 (54.2)
3 (12.5)

.96
.83
.69
.87
.16
.81
.66
.86
.36

4.63±4.62
5.58±5.17
3 (12.5)
10.75±2.44
5.79±2.99

.47
.73
.70
.55
.71

Left ventricular ejection fraction; 2QRS-width; 3New York heart association functional class;
Charlson Comorbidity Index; 5Beta-blockers

1
4

Descriptive data – reasons for drop-out
The reasons given by patients for not completing the treatment are displayed in Figure
3. Unfortunately we were not able to reach all patients to inform about their reasons for

drop-out. Of the patients that we were able to reach, the majority (20.5%) indicated
that they faced technical problems (e.g. the computer was not working; the website
was not responding; problems with internet connection): “My computer broke, and I
don’t use it that often, so I would have to buy another one just for the study, I didn’t wanted
to do that”; and “I got irritated because the website was not responding when I tried to log
in, so I decided to quit”. Time constraints were an issue in 15.2% of patients: “I started
working, so I don’t have time to do the online course” and 10.7% of patients were feeling
fine and did not need additional support: “I had trouble thinking of any problems that
I’m experiencing at this moment, as I don’t have any, I’m feeling fine”; and “I don’t have
any problems, I’m happy that I have received the ICD, I feel reassured now”. Additional
reasons were that the treatment did not apply to the patients’ needs (6.3%): “I expected
the course to be addressing only ICD specific problems… more technical problems that’s
why I decided to participate. I didn’t want to discuss psychological issues, as I don’t have
any”, and already having already a lot to deal with (5.4%):“I have just received an ICD
and I’m dealing with depressive symptoms, I have other priorities at this moment”; and “I
wanted to do the treatment but not within the 12 weeks, I wanted to start at a later time
point, because I had a lot to deal with immediately after the ICD implantation”.
Other reasons for drop out included treatment as being too confronting (4.5%):“It
was too personal, too confronting, I realized that I had more problems than I thought”,
feeling too sick (4.5%):“It was too much, I had two surgeries in the past half year, and I’m
now on the waiting list for heart transplantation. I’m feeling sick all the time”. There were
also patients who experienced the treatment as too negative: “I was feeling fine about
my ICD, but when I stared reading the content of the online course I stared feeling unhappy
and therefore I decided to quit”; and “The homework assignments and questionnaires are to
negatively worded, while you expect us to start thinking positive. I didn’t want to proceed as
I didn’t wanted to start thinking negative about the ICD and how I’m feeling”.
Figure 3: Reasons for dropout
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This is the first behavioral randomized controlled trial to address the adherence and
drop-out issues of a web-based intervention in the ICD population. Our findings
show that 23.3% of patients randomized to the treatment arm completed the full
treatment (six lessons), while 16.5% never logged on the intervention. A gradual
decline in adherence was observed with more patients dropping out as the lessons
proceeded. The three groups (completers; treatment dropout; dropout) did not
differ systematically on any demographic or clinical baseline characteristics and their
psychological profile. The top 3 reasons given for dropping out of the treatment were:
technical issues with the computer / website, time constraints, and feeling fine not
needing additional support.
The findings of this study are generally in line with previous findings from the ‘Alles
Onder Controle’ online intervention for individuals from the general population with
increased levels of anxiety or depression who volunteered to undergo the intervention.
Although generally higher percentages of completers were reported (38-55%), the rate
of patients who never logged on was between 9% to 16%24, 25, 34 and is in accordance
with the 16.5% which was observed in the current study. The higher number of
completes in the ‘Alles Onder Controle’ study might be attributed to these individuals
being volunteers and thus highly motivated with respect to investing time and effort
in improving their well being. In addition, the latter patients scored high on anxiety
and depressive symptoms, while patients in WEBCARE included regardless of their
anxiety/depression levels, as WEBCARE was set up as a prevention trial. However,
there was a comparable gradual decline in adherence in the previous studies as in
patients in the WEBCARE treatment arm.24, 34
In general, higher attrition rates are reported in open access online trials without
therapist guidance,35 while the number of completers is higher in closed trials where
feedback is provided and reminders are sent.36 Looking more specifically into cardiac
patients (older adults with depression and co-morbid cardiovascular disease), in their
qualitative study on online treatment adherence Donkin et al. reported that time
constraints, competing priorities, perception of limited worth of the intervention, and
anxiety about spending time on the computer were important factors that contributed
to an increased attrition,37 which are to some degree comparable to what we found in
the current study. Generally, their results showed that adherence might increase if the
benefits of participating in the treatment outweigh the costs of participation. In the
current trial, the mean depression and anxiety scores were relatively low, patients were
not distressed and likely did not see a need for the treatment as they largely felt fine.
Studies of web-based interventions have also shown that the duration of treatment38
and timing39 of the treatment may affect patients’ engagement. Current results show
diminished participation after lesson three. Perhaps had the treatment been somewhat

shorter, more patients would have completed all lessons. In addition, the treatment
was offered immediately after ICD implantation. As indicated by some patients, at
that time point they have a lot to deal with already and may for that reason decide not
to participate or complete all modules.
A number of limitations of this study must be acknowledged. First, current analyses
are based on a relatively small sample and should be replicated in larger studies in the
future. Second, results on reasons for drop-out are based on Descriptive data which
were obtained via a telephone call to patients. A structured interview or validated
questionnaire would perhaps provide more valid information. Third, unfortunately
we were not able to reach all patients at 12-weeks by telephone, hence current findings
are based on patients who answered the phone and were willing to provide us with
information regarding their reasons for drop-out.
This study also has several strengths. To our knowledge, it is the first behavioral
intervention trial in ICD patients to have used a web-based approach and the first study
in ICD patients overall to address issues of adherence and attrition. The information
from WEBCARE adds to our knowledge about factors that may influence adherence
in trials using a web-based approach, which can be used when designing web-based
behavioral intervention trials for ICD patients in the future in order to increase the
number of patients enrolled into the study and their treatment adherence.
When offering a web-based intervention to ICD patients it seems of great
importance to make the intervention as patient tailored as possible. Not all patients
have the same needs at the same time. Thus giving them time and space to complete
the lessons when needed is an important factor as is making it possible to select which
lessons to complete (as some patients are more interested in technical aspects of the
ICD which would give them more reassurance, while others prefer psychological
support while dealing with this new situation). As a proportion of the ICD patients
indicate that they are feeling fine and do not need any additional support it might
be more important to focus on patients who have higher distress levels post implant.
These patients could be identified using brief and standardized questionnaires that are
designed to assess psychological distress. Close monitoring of patients’ psychological
needs is warranted as it has been associated with morbidity and mortality,11, 12 and may
help us to provide the right amount of care that is needed at the right time. Designing
behavioral interventions with collaborative care approach, where a period of “watchful
waiting” is employed would perhaps be a way to go. With this approach we would be
able to offer support to patients who have ‘chronic’ levels of distress or who develop
distress at a later time point, as we have now learned that the ‘one size fits all’ approach
results in high drop-out and low adherence.
In conclusion, as online treatments are increasingly being implemented in clinical
practice, knowing how to keep patients motivated and compliant with treatment
becomes more important every day. Our findings indicate that more attention should
Attrition and Adherence
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be paid to the technical aspects of the online treatment and making it more user
friendly. In addition, to overcome the barrier of home computers not working as
they should, future studies should examine whether a similar intervention could be
delivered using smart phones or tablets in order to decrease drop-out. Also, future
studies should examine the relationship between adherence and outcomes as the
results to date are inconclusive.22 Examining the appropriate duration and timing of
the intervention is also of great importance, which to date remains unexplored in the
ICD population. The provision of patient tailored interventions at the time when the
patient needs it is likely to increase treatment adherence and enhance the effectiveness
of such interventions.
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Background: The implantable cardioverter defibrillator (ICD) is the first line
treatment for primary and secondary prevention of sudden cardiac death. A subgroup
of patients experiences psychological distress post implant, and no clear evidence base
exists regarding how best to address patients’ needs. The aim of this critical review is
to provide an overview of behavioral interventions in ICD patients to date, and to
delineate directions for future research using lessons learned from the ongoing RISTA
and WEBCARE trials.
Methods: We searched the PubMed and PsycInfo databases to identify reports of
behavioral trials targeting distress and related factors in ICD patients published
between 1980 and April 2012.
Results: We identified 17 trials for the review. Generally, compared to usual care,
behavioral interventions were associated with reduced anxiety and depression, and
improved physical functioning, with effect sizes ranging from small to moderate-large
(0.10 - 1.79 for anxiety; 0.23 - 1.20 for depression). Important limitations were small
sample sizes and potential selection bias, hampering generalizability of the results.
In addition to a need for larger trials, experiences from the RISTA and WEBCARE
trials suggest that intervention trials tailored to the individual patient may be the way
forward.
Conclusions: Behavioral interventions show promise with respect to reducing distress
in ICD patients. Large-scale intervention trials targeted to the individual needs and
preferences of patients are warranted, as a ‘one size fits all’ approach is unlikely to work
for all ICD patients.

INTRODUCTION
The implantable cardioverter defibrillator (ICD) is the treatment of choice for
patients who have experienced a sudden cardiac arrest (SCA) or are at risk of SCA
due to impaired left ventricular function.1, 2 The ICD is generally well accepted by the
majority of patients and is perceived as a life saving device.3 A subgroup of patients
(25-33%), however, experience psychological distress after implantation, including
anxiety, depression, posttraumatic stress disorder, and impaired quality of life.3-5 6
Distress may increase the risk for ventricular arrhythmias and ICD shocks, and lead to
even more distress in a feed forward cycle. An anxious patient who has experienced a
shock might become even more anxious about shock, this anxiety could than lead to
experiencing additional shocks etc.7, 8 Besides ICD shocks,9, 10 other factors, including
personality,11, 12 symptomatic heart failure,13 and pre-implantation illness beliefs14 may
increase the risk of distress. The further importance of distress beyond its impact on
quality of life is demonstrated by the association between distress and mortality in
ICD patients.4, 15
Preliminary evidence suggests that despite the association with adverse health
outcomes, distress, anxiety, and depression are still undertreated in ICD patients.16 Two
previously published reviews addressing the effectiveness of behavioral interventions
in reducing these psychological sequellae among ICD patients concluded that the
results of Phase-II and early Phase-III clinical trials that utilized these interventions
are promising.17 These reviews also advised caution, due to considerable limitations of
the trials reviewed, which were notable with respect to small sample sizes potentially
reduced statistical power, selection bias, and questionable generalizability.17, 18 While
these prior reviews provided a thorough assessment of trial effectiveness to their
time of publication, there has since been an over 40% increase in the number of
published randomized clinical trials testing a behavioral intervention to improve
psychological outcomes in ICD patients. Furthermore, neither of the reviews provided
recommendations with respect to how to proceed with the larger Phase-III and PhaseIV trials that are needed for the establishment of a sufficient evidence base to inform
clinical practice.
In this critical review and evaluation of the behavioral trials literature in ICD
patients to date, we will focus more on the recent trials, with particular attention
to “lessons learned” overall. Furthermore, we will utilize our own experiences from
the ongoing ‘Reducing Vulnerability to ICD-Shock Treated ventricular Arrhythmias
Trial’ (RISTA)19 and the ‘WEB-based distress management program for implantable
CARdiovert dEfibrillator patients’ (WEBCARE)20 trials to help illustrate directions for
future research.
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The databases PubMed and PsycInfo were searched for the period between January
1980 and April 2012. A combination of the following search terms was used:
Implantable cardioverter defibrillator; psychosocial; psychological; behavioral; intervention;
therapy; treatment; rehabilitation. All studies with an experimental design, including
evaluation of an intervention with a psychological component, which were published
in a peer-reviewed English language journal were included. Reviews, case studies, and
descriptive studies were excluded. The search resulted in 517 hits, with 444 from
PubMed and 73 from PsychInfo. After removing double hits and evaluation of the
title and abstract, 501 studies did not meet the inclusion criteria and were excluded,
resulting in a total number of 16 studies. A hand search of the reference list of these
studies identified 1 additional study. A total number of 17 studies was identified, 5 of
which had not been published at the time of the prior reviews.17 Each of these more
recent trials was then examined. For each of these trials, the effect sizes were calculated
with respect to the impact of the trial intervention on anxiety and/or depression (if
data were available). For the calculation of the effect sizes, we only focused on anxiety
and depression, as these have been the most common endpoints reported. An effect
size index (indicated by Cohen’s d) of .20 is considered small, .50 medium, and .80
or higher as large.21

RESULTS
Recent findings
In Table 1, an overview of the main characteristics of the 17 randomized controlled
trials (RCTs) is displayed. Focusing on the five more recently published trials, we
found that the results are comparable to those of the previously published trials.17 The
number of patients that were included in these five more recent trials ranged from 14
to 96 for the intervention group and 15 to 97 for the controls22-26 (as compared to 6-84
and 5-121 in previous trials). Four out of five trials showed significant improvement
in psychological distress23-26 (e.g., (shock) anxiety, depression, posttraumatic stress
disorder (PTSD)), while in one study no significant effect of the intervention compared
to usual care was observed.22 Furthermore, no significant change in cardiac outcomes
(shocks and anti-tachycardia pacing (ATP)) was observed.24
The effect sizes in these trials ranged from 0.10 to 0.72 for anxiety, and 0.23 to 0.61
for depression (Table 2), indicating a low to moderate-large effect. For three of the
five trials, the intervention was comprised mainly of psycho-educational sessions22,
23, 25
(information about the ICD and psychological impact was provided in written
form or face-to-face at the time of implantation) with or without additional training

in cognitive behavioral therapy (CBT) and techniques to improve coping skills. Two
remaining studies used CBT with, among other components, psychoeducation and
relaxation exercises, as part of the treatment.24, 26 Three of the studies defined the
control condition as “usual care”,22-24 with the remaining two using a wait-list control
group which received the treatment at the end of the study.25, 26 A detailed description
of the study components is displayed in Table 3.
Overall, the design of these five RCTs was comparable to the 12 previously published
trials,17 with all recruiting patients at the time of implantation or shortly thereafter.
Furthermore, the effect sizes for the five more current trials were comparable to the
effect sizes published in the prior trials, indicating that behavioral interventions for
ICD patients that include CBT components, psychoeducation, relaxation techniques,
and means to improve coping skills, are promising for reducing anxiety, depression,
and psychological distress.23-26 At the same time, these trials utilized relatively small
samples, and thus with the same methodological limitations as earlier published trials,
necessitating caution when interpreting the findings.17, 18 In particular, generalizability
continues to be an issue, and it remains to be demonstrated that the interventions being
tested are acceptable to the broader ICD population. Therefore, the establishment
of sufficient evidence base to inform clinical practice on how to manage anxiety,
depression, and distress in ICD patients remains an important research imperative.
Behavioral interventions in ICD patients
When we consider all trials published to date, we find that the majority of the studies
(12/17) were based on sample sizes of ≤35 patients in both the intervention and
control groups. The mainstay of treatment in these trials has been CBT, focusing on
correction of common misconceptions and problem solving skills, comparing this to
care as usual, whereby patients receive information about the ICD provided by the
manufacturer along with a standard follow-up of the device (for a detailed description
of the intervention components and the control groups see Table 3). Particularly
strong effects are shown for reductions in anxiety symptoms23, 26-32 with effect sizes
ranging between 0.10 to 1.79, as indicated by Cohen’s d (Table 2), but improvements
in depression23, 29-31 (effect size range from 0.23 to 1.20), exercise capacity,33 and
posttraumatic stress symptoms24 are also reported. A number of trials have examined
the effects of the intervention on cardiovascular endpoints, including ICD shocks,
arrhythmias, ATP, heart rate variability (HRV), salivary cortisol, and the inflammatory
markers tumor necrosis factor (TNF)-α and interleukin (IL)-6.24, 27, 29, 31-34 Only one
trial found an effect of the intervention on these endpoints, showing a significant
improvement in HRV for the CBT group as compared to the care as usual group.27
Thus, while behavioral interventions appear promising for improving psychosocial
outcomes in ICD patients, any improvements in cardiovascular outcomes remain to
be demonstrated.
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Table 1. Overview of the included studies
Author

Nint

Ncon* Study design Controls

6

6

Carlsson et al., (2002)50

10

10 RCT

Usual Care

Education

Chevalier et al., (2006)

35

35 RCT

Usual Care

CBT

Crössmann et al., (2010)22

56

63 RCT

Usual Care

Education, telephone
support

Dougherty
2005)28, 34

84

84 RCT

Usual Care

Telephone support

83/85* 78 RCT

Usual Care

Education, counseling,
symptom management,
coping skills

27

et

al.,

(2004,

Support group
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Dunbar et al., (2009)23

Comparative Support group
study

Intervention

Badger and Morris (1989)

35

Edelman et al., (2008)36

13

9

RCT

Usual Care

Education

Fitchet et al, (2003)

8

8

RCT

Usual Care

CCR*
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Frizelle et al., (2004)33

12

10 RCT

Waiting-list

CCR

Irvine et al, (2011)24

96

97 RCT

Usual Care

CBT

Kohn et al., (2000)30

25

24 RCT

Usual Care

CBT

Kuhl et al., (2009)25

15

15 RCT

Wait-list control Education (computer)

Lewin et al., (2007)31

71

121 RCT

Usual Care

Molchany and Peterson (2004)37

11

29

Sears et al., (2007)32

5

Comparative Usual Care
study

Total sample RCT
N=30

CBR**
Support group

One-day
Education, relaxation,
workshop group CBT, social support
(“ICD-SSMP”)

Sneed et al., (1997)51

17

17 RCT

Usual Care

Vazquez et al., (2010)26

14

15 RCT

Wait-list control CBT

*Comprehensive Cardiac Rehabilitation
**Cognitive Behavioral Rehabilitation

Counseling, telephone
support, support group

End points

Significant overall effect on end points

QoL

NO

QoL

NO

Shocks, HRV, QoL, anxiety, depression,
defibrillator tolerance

Reduction in mean anxiety scores at 3 and 12 months in
intervention vs control; improvement in HRV variability in
the CBT group
NO

QoL, psychological distress, anxiety,
depression, fear and attitude regarding
heart, ICD related concernes

Physical functioning, shocks, QoL, anxiety, Reduction in physical symptoms at 1 month, anxiety at 3
depression, health care use, ICD-related months, increased knowledge at 3 months.
knowledge
Reduction in physical symptoms, anxiety, fear of dying, and
enhanced knowledge at 12 months.
Anxiety, depression, physical functioning, Reduction in anxiety at 3 months, reduction in depressive
health resource use
symptoms at 3 and 12 months,
Anxiety, depression, stress, hostility

NO

Arrhythmia, shocks, exercise, anxiety,
depression

Reduction in anxiety pre- and post-treatment, reduction in
depression.

Shocks, ATP, QoL, exercise, anxiety,
depression, ICD concerns, health status

Improvement on all exercise ability and psychological
outcomes.

Shocks, ATP, QoL, anxiety, PTSD,
depression

Reduction in PTSD and improvement in QoL and
depression (only in women).

Shocks, anxiety, depression, psychosocial
adjustment

Reduction in trait anxiety mean scores at 9 months,
reduction in mean depression scores.

QoL, trait anxiety, ICD acceptance, shock Increased ICD acceptance in patients who demonstrated
anxiety, cardiac specific QoL
increase in learning
Shocks, exercise, anxiety, depression,
Reduction in number of patients with anxiety and
emergency hospitalization, health care costs depression in intervention vs control group.
QoL, anxiety

NO

QoL, anxiety, ICD acceptance, salivary
cortisol, TNFa, IL-6

Reduction in anxiety pre- and post-treatment, no difference
at 4 months. Increase in mental health pre-and post
treatment, no difference at 4 months.

Mood state, psychosocial adjustment

NO

Shock anxiety, device acceptance

Reduction in shock anxiety and increase in device acceptance.
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Table 2. Effect sizes (Cohen’s d) for impact of intervention versus usual care on anxiety and
depression
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Author

Follow-up

Badger and Morris (1989)35
Carlsson et al., (2002)50
Chevalier et al., (2006)27
Crössmann et al., (2010)22
Dougherty et al., (2004, 2005)28, 34
Dunbar et al., (2009)23
Edelman et al., (2008)36
Fitchet et al, (2003)29
Frizelle et al., (2004)33
Irvine et al, (2011)24
Kohn et al., (2000)30
Kuhl et al., (2009)25
Lewin et al., (2007)31
Molchany and Peterson (2004)37
Sears et al., (2007)32
Sneed et al., (1997)51

2 months
1 month
12 months
6 months
12 months
12 months
6 months
3 months
3 months
12 months
9 months
1 month
6 months
9 months
4 months
4 months

Vazquez et al., (2010)26

1 month

Effect size intervention
ANX
DEP
0.72
0.38
0.13/-0.39*
-0.04/-0.07*
0.38
0.33
0.23/-0.02
0.23/0.23**
1.79
1.20
0.34
0.52
0.10/0.281
-0.01/0.61
0.89
-0.22/0.10
0.14
1.13
1.11
0.56

-

Cohen’s d/effect size: .20=small; .50=medium; .80=large
* Patients >65
** compared support group and telephone counselling to usual care
1
male/female
Table 3. Characteristics of study intervention and control groups
Author

Intervention components

Badger and Morris
(1989)35

Support group for patient and spouse with focus on patient education about
the ICD, emotional support, sharing of experiences and coping strategies,
clarifying common misconceptions about the ICD

Carlsson et al., (2002)50 Repeated contact with the nurse and received a planned education program
based on information provided by ICD companies.
27
Chevalier et al., (2006) CBT: stress and relaxation, cognitive restructuring, positive interindividual
communication, problem solving methods, dealing with everyday stress
Crössmann et al.,
(2010)22

Information booklet about technical a psychological aspects of wearing
an ICD and appropriate coping strategies. Supportive, semistructured,
phone calls up to 6 months post implant aiming at reduction of avoidance
behaviour, reducing cognitive bias, reducing anxiety

Dougherty et al., (2004, Based on Bandura’s Social Cognitive Theory
2005)28, 34
Structured information: recovery experiences, behavioral strategies, anxiety
reduction strategies, practice of new behavior
Nursing telephone support: physical symptoms, activity and exercise,
emotional reactions, ICD shocks, partner relationship, safety of ICD, and
health care providers

Effect size controls
ANX
DEP
-0.84
-0.38
-0.25/0.15*
-0.16/-0.12*
0.15
0.08
0.11
0.03
0.11/-0.05
0.05/-0.15
0.30
0.40/0.30
0.20
0.37
0.39
0.07

-

Measures
ANX
HAM-A
HADS
STAI-S
STAI
DASS
HADS
HADS
HADS
STAI-S
STAI-T/FSAS
HADS
STAI-S
STAI
POMS

DEP
BDI
HADS
CES-D
BDI
DASS
HADS
HADS
HADS
BDI
HADS
CES-D
POMS

FSAS

-

ANX=anxiety; DEP=depression; HAM-A= Hamilton Anxiety Scale; BDI= Back Depression
Inventory; HADS= Hospital Anxiety Depression Scale; STAI(-S/T)= State-Trait Anxiety
inventory, CES-D= Center for Epidemiologic Studies Depression Scale; DASS= Depression
Anxiety Stress Scale; FSAS= Florida Shock Anxiety Survey; POMS= Profile of Mood State

Control group
UC* – patients who lived to far away from the including center formed the control group

UC – not specified
UC – not specified
UC – routine medical check up at 1, 3, and 6 months after implantation; booklet with technical
aspects of wearing an ICD (provided by the manufacturer)

UC – standardized information about the ICD provided via a booklet, videotape or a health care
provider. The booklets were constructed by the manufacturer
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Table 3. Continued
Author

Intervention components

Dunbar et al., (2009)

23

Edelman et al., (2008)36

Fitchet et al, (2003)29
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Frizelle et al., (2004)33
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Education and information about the device: maintaining a healthy lifestyle,
dealing with fear and anxiety, practical aspects of wearing an ICD
Symptom management training
CBT: improving proactive coping skills and illness appraisal, relaxation
techniques, reducing negative thoughts, activity goals, managing depressive
symptoms, reaching out for social support
General information about the ICD, satisfaction with ICD by other patients,
device discharge, safety and potential hazard of the ICD, lifestyle changes,
regular exercise, open communication with others, normalizing patients
feelings, contacting health care providers if needed
Individually prescribed aerobic exercise
Information: benefits of exercise, cardiovascular disease, ICD technology, diet
CBT: explaining link between thoughts, feelings and behaviors, group
sessions which address management of anxiety, anger and depression, selfhelp strategies (e.g. relaxation and self hypnosis)

Home-based exercise programme, cardiac misconceptions and concerns,
relaxation and breathing training, weekly goal setting for enjoyable activities,
educational session about anxiety, phobia and panic, educational session
about recognizing and challenging negative thoughts, education about the
working of the ICD, sharing experiences and questions with cardiac nurses
and other ICD patients
Irvine et al, (2011)24
CBT: cognitive theory of anxiety, focus on misconceptions that cause distress
with 8 telephone counselling sessions, psychoeducation, mindfulness-based
exercise and muscle relaxation on CD, additional counselling was offered for
patient who have experienced an ICD shock
Kohn et al., (2000)30
CBT: education about anxiety and apprehensions, avoidance behaviour, fear
of shock, stress management, ability to resume work and social activities, and
distorted cognitions
Kuhl et al., (2009)25
CD-ROM-based psychoeducational CBT with topics on coping, mood,
relationships, and device functioning. Deep breathing techniques is
demonstrated via a video component
Lewin et al., (2007)31
Booklet with common fears experienced by ICD patients prior to
implantation, relaxation and breathing exercise, cognitive behavioral
rehabilitation programme in self-help form (how to get back to normal and
avoid further problems)
Molchany and Peterson Daily activity planning, maintaining social contacts, ongoing education,
(2004)37
support groups
Sears et al., (2007)32
ICD specific education: health education and stress management
Relaxation and stress reduction management: breathing, muscle relaxing
exercises, and guided imagery
CBT: identification of automatic thoughts, cognitive distortions, cognitive
restructuring, development of alternative thoughts, exposure, activity
planning
Sneed et al., (1997)51
Counselling: focused on identifying concerns e.g. fear, dependency, lifestyle
changes, body image, physical activity etc.
Support group: sharing of experiences
Relaxation training
Vazquez et al., (2010)26 Group session of 4 hours, focus on: heart health, stress and anxiety including
relaxation strategies, specific gender related issues (e.g. changes in your body)

*Usual Care

Control group
UC – standard discharge teaching form and an audiotape with the same information as found in
standard information booklets provided by manufacturers

UC – verbal information from the cardiologist and a booklet constructed by the manufacturer

UC – not specified

Waiting-list controls (routine care)

UC – what is routinely offered by the participating center to all ICD patients (standard education
material and follow-up appointments for device interrogation and problem-shooting)
UC – not specified
Waiting-list controls
UC – received an informational booklet developed by the British Heart Fundation and were
contacted about postoperative progress
UC – standard symptom management information
Condensed information what was received by the treatment group

UC – preoperative teaching by case manager and daily visits to discuss any concerns, standardized
discharge information and instruction to contact the case manager in case of any questions
Waiting-list controls
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Issues for the establishment of an evidence base
Despite promising trends towards improvement in psychosocial outcomes in ICD
patients following behavioral intervention, and an increase in the number of trials
conducted over the past 20 years, significant concerns about study power and validity
remain, with the majority of these trials being statistically underpowered for the
findings to be considered as an evidence base to inform clinical practice.22, 25-27, 29, 30, 32,
33, 35-37
The low recruitment rate and high attrition rate described in the literature may
contribute to studies being underpowered, highlighting difficulties with participant
engagement that must be addressed for the field to advance. Specific obstacles include
the need for patients to travel to a central site for receipt of the intervention, and
the logistics of accomplishing this,29, 30, 33 with patients describing a preference for
treatment closer to their home.30 With these issues, the trial literature is likely biased
towards the more motivated patients, and thus may only be applicable to those who are
likely to actively seek care for psychological distress. If this bias holds, implementation
of tested interventions in clinical practice would not be as successful as the study
findings might suggest.
An associated problem with respect to the development of an evidence base concerns
the severity of disease among the greater ICD population that is to be enrolled in
behavioral trials. The primary indication for an ICD implant is significant impairment
in left ventricular function.1 Therefore, the majority of the ICD population have heart
failure. Indeed, it is patients with more impaired left ventricular function who are
at highest risk for ICD shock and thus for potential psychological sequelae, such
as anxiety, distress, and depression.13, 38 Yet, it is this patient group who are more
likely to decline trial participation.22, 23 Due to low response rate and high drop-out –
particularly in this sub-group - the generalizability of the trial findings to date for the
larger ICD population remains to be demonstrated.
While these issues comprise important limitations to the behavioral trials literature
in ICD patients, we can learn important lessons from these trials with respect to
advancing the field. Two recent and ongoing trials (RISTA and WEBCARE) have
taken different approaches to addressing these issues. Lessons learned from these
trials will be described in detail next. We will discuss our experiences from these trials
illustrating the problems that were encountered, how they were dealt with, and how
this experience can inform future trials that aim to establish an evidence base for
treating psychological distress and thereby optimizing the management and care of
ICD patients in clinical practice.
RISTA
RISTA is an RCT conducted in the US that aims to test the effects of a cognitive
behavioral stress reduction intervention (SRT) on the prevalence of shock treated
ventricular arrhythmia compared to usual care control among patients with an ICD.

Secondary outcomes include quality of life, and autonomic and electrophysiological
arrhythmogenic indices during a standardized laboratory mental stress protocol, and
during 24-hr holter monitoring. RISTA recruited 318 patients between February
2008 and February 2012.Patients recruited were within 6-months of a first ICD
implantation and or were prior ICD recipients who had received appropriate device
therapy (shock, ATP) for a ventricular arrhythmia in the prior 6 months (a group
at higher risk for subsequent arrhythmias). Follow-up is for up to 2-years from
randomization. The RISTA trial design has been published previously.19
RISTA intervention
The SRT protocol developed for RISTA was modeled after the group therapy
component of the intervention used in the ENRICHD clinical trial39 and consists
of 8, 90 minute group sessions delivered over a 10 week period by a licensed clinical
psychologist or social worker. Briefly, it utilizes a cognitive-behavioral model of stress
that emphasizes the interactive relationship of cognition, emotion, physiology and
behavior. SRT targets each aspect of this model to provide patients with several different
tools they can utilize to prevent or reduce stress. Content material is presented in a
didactic format with skill guidelines and in-session exercises and includes: cognitive
stress model; relaxation strategies (e.g. diaphragmatic breathing, breath counting
meditation, progressive muscle relaxation, visualization, self-hypnosis, and autogenic
training); cognitive restructuring; skills training in problem solving, communication
and assertiveness, and goal setting/time management. Homework assignments are
presented at the end of each session to facilitate practice of new skills. Participants are
provided with workbooks that include both information sheets on material covered in
the sessions, and monitoring forms to facilitate acquisition of skills and home practice.
The intervention has elsewhere previously been described in detail.19
To address some of the limitations discussed previously, patients randomized to
the intervention have been able to “conference in” to group sessions by telephone if
circumstances (e.g., travel difficulties, poor health) precluded their physical attendance.
These efforts were made at the outset to facilitate participation and thereby promote a
more representative patient population in the trial.
Issues of Recruitment and Protocol Delivery
At approximately the time that RISTA began recruitment, a number of issues with
ICD devices and leads were identified. This had a significant impact on the number
of new implants performed at the trial recruitment centers and thus the number of
patients available for the RISTA trial. Despite adding additional centers, the overall
population to sample from was lower than had been projected, slowing down the
overall rate of recruitment for the trial.
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A second issue arose as a consequence of the reduced population from which to recruit.
Since a cohort of at least 3 patients was required to form a treatment group, the study
needed to recruit approximately twice that many to initiate a group, assuming equal
randomization to intervention and usual care conditions. Thus, because of the slower
than anticipated recruitment rate, patients randomized to receive the intervention
often had to wait several months before there were enough patients for the intervention
to be initiated. During this intervening period, many patients returned to previous
commitments, initiated new commitments, moved, or experienced exacerbations of
congestive heart failure, each of which reduced their continued enthusiasm for being
in the trial.
Taken together, this highlights that: 1) interventions should be made easily available
to ICD patients (i.e., requiring limited time and travel, and can be fit into their daily
routine); 2) delivery of interventions involve a minimal wait for implementation; and
3) interventions match the need of the individual patient, where the intensity and
“dose” of treatment can be increased or decreased according to the patient’s needs.
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WEBCARE
WEBCARE is a behavioral RCT testing the effects of web-delivered intervention
targeting symptoms of anxiety, depression, ICD concerns, ICD acceptance, and
quality of life.20 Secondary outcomes include investigating whether psychological (e.g.
Type D personality, positive affect) and clinical factors (e.g. heart failure, indication)
moderate the effect of the intervention, and whether the intervention influences
physiological parameters (e.g. ventricular arrhythmias, cortisol awakening response).
Study participants are consecutively first-time implanted ICD patients, with one of
the primary eligibility criteria being internet access and a requisite level of internet
skills. Patients are recruited from six university medical centers or peripheral hospitals
in the Netherlands. The study design of WEBCARE has been published elsewhere.20
WEBCARE intervention
The web-delivered intervention is based on a previously developed and evaluated
online intervention for a depressed healthy population ‘Everything Under Control’
(‘Alles Onder Controle’)40 that we adapted to ICD patients. The intervention utilizes
problem solving therapy and consists of 6 online lessons. Patients randomized to the
intervention condition are required to do the homework assignments that accompany
5 of the 6 lessons and are provided with personalized feedback by a therapist within 2-3
days via the computer. In addition, intervention patients are provided with relaxation
training exercises on CD, which they are encouraged to use. Internet interventions
tend to have a low threshold accessibility, require no extra hospital visits, result in
less stigma, and are accessible when- and wherever the patients want it.41 Knowing
that a proportion of the ICD patients may be part of a relatively sick population,

an intervention which does not require additional hospital visits but is accessible to
a large number of patients was expected to result in a higher response rate and also
provide support to an underserved group.
Issues of recruitment
Recruitment of patients started in April 2010 and is still ongoing, with the targeted
number of patients being 350. Initially, three hospitals were involved, where a
total number of 870 new ICD implants are performed on an annual basis. Both
cardiologists and ICD nurses from the participating centres are actively involved in
patient recruitment. Briefly after recruitment was initiated, we encountered several
problems. First, the number of eligible patients was much lower than expected. More
than 50% of patients were excluded because they 1) did not have internet access or
skills, 2) were older than 75 years, and 3) did not speak Dutch. A significant number
of patients were lost to competing clinical trials being performed at the recruiting
centres, as patients are only allowed to be included in one clinical trial at a time.
Thus, using a web-based approach as in WEBCARE has not substantially increased
the number of ICD patients that can participate.
To optimize the recruitment rate, we decided to expand the number of participating
centers from three to six. In addition to this expansion, we invested more time in
providing extra information to recruiting personnel and motivating them by
organizing steering committee meetings, introducing a newsletter that is mailed to all
parties involved in the study every 3 months, and visiting the recruitment sites on a
regular basis.
Attrition
Patients who met the inclusion criteria have generally been positive about the study
and expressed this to the recruitment personnel. The fact that no extra hospital visits
are required and that patients can decide when and where they access the intervention
is described by participants as a major advantage. Despite this early enthusiasm, a
significant drop-out has still been observed in the intervention group. The reasons
given by patients include that participation is too time consuming, too much work,
too confronting, and too much to think about at this time point, with some patients
also stating that they would prefer face-to-face treatment, or that they feel just fine
and thus do not see the need. The intervention is offered within 2 weeks after ICD
implantation, which might be too soon, as patients might be more focused on other
aspects, such as their heart disease (e.g. for those patients receiving the ICD after a
sudden cardiac arrest or an acute myocardial infarction) and not being allowed to
drive and the implications that this has for their daily lives. Perhaps introducing a
watchful waiting period in the intervention as described in previous studies within the
cardiac population42, 43 would have been helpful in reducing the attrition rate.
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Behavioral intervention trials in ICD patients have shown promising results with
respect to reductions in psychological distress,17 although effect sizes (Cohen’s d)
vary widely from 0.10 (negligible) to 1.79 (large) for anxiety symptoms and between
0.23 (small) to 1.20 (large) for depression symptoms. Significant decreases in PTSD
symptoms have also been reported in one study.24 However, effects on cardiovascular
endpoints (e.g. shocks and arrhythmias) remain elusive.24, 27, 29-31, 33, 34 Generally,
inclusion of CBT as one of the core components seems to have a beneficial effect
on the outcomes of behavioral interventions in ICD patients. Nevertheless, despite
these promising results large scale trials that can help establish evidence-based medical
practice are generally lacking.44
The ongoing RISTA and WEBCARE trials included a larger sample size and
evaluated the feasibility of an e-health intervention to address some of the limitations
reported in previous studies. Still the RISTA and WEBCARE trials have been faced
with significant challenges related to patient recruitment and drop-out, overestimation
of the prevalence of end points (e.g. shocks) as well as changes to device therapy
and the management of ICD patients in clinical practice. This demonstrates the
complexity of performing intervention trials in the ICD population in a field that
from a technological vantage point is continuously evolving.
Recommendations
Based on lessons learned from earlier trials and the ongoing RISTA and WEBCARE
trials, recommendations for future research in this area are outlined in Table 4. Given
the findings from previous trials, the use of CBT components is also recommended
for future RCTs. The addition of behavioral activation45 to a treatment “package”
containing these components could furthermore help patients engage in previous
daily activities and thereby support post-implant normalization and improved quality
of life. We also recommend that future RCTs take into account patient preferences
(as the ICD population is diverse) and use interventions that are targeted to the
individual patient using a collaborative, stepped care, patient tailored approach. To
make the intervention more patient tailored one could consider targeting different
subgroups of patients, for example: primary versus secondary patients, patients with
heart failure versus patients without heart failure, and younger patients versus older
patients. This way patient’ psychological needs could be better met also leading to
higher recruitment rates. In addition, a stepped care, patient tailored approach, with
an attention control group could also provide us with more insight in the effectiveness
of the specific CBT components that are included in the intervention.
In order to enhance our knowledge from future trials, it is important that current
guidelines for reporting on clinical trials (i.e., the Consolidated Standards for Reporting

Trials (CONSORT) Statement (www.consort-statement.org) be followed.46 The
CONSORT statement covers 22 guidelines on how to report the findings from a
clinical trial.47 Adherence to these guidelines enhances transparency and replicability,
and allows the reader to learn from not only the positive aspects but also the challenges
encountered when conducting the trial and address these issues in future studies.
Patient recruitment and retention strategies are not well understood within the ICD
population and deserve more attention in future studies. The high drop-out in some
studies is generally attributed to travel burden.33, 37 The burden of baseline and followup assessment has also been described as a reason for drop out.34 Understanding and
addressing a priori the reasons for refusing to participate or for drop-out is of utmost
importance for the development of recruitment strategies for larger future trials. A
number of recommendations for improving patient recruitment can be made based
on our experiences from the WEBCARE trial. We have learnt that having health care
providers (e.g. ICD nurses) take an active part in the recruitment process helps to
increase the response rate. Patients are more willing to participate if approached by
a familiar health care professional with whom they already have a good rapport and
trust. Another way of reaching patients and keeping them in the study is to tailor the
intervention to their needs and preferences, and to deliver it in a manner that makes
it more accessible to them, whether this is by phone, internet, or other modality. The
application of new technological developments in research such as the use of mobile
applications (using mobile phones or tablets) appears promising and warrants further
attention.
Patients may or may not be distressed at the time of implantation. Some patients
will perhaps become distressed later on rather at the time of implant. The timing of
the intervention is therefore crucial. An intervention that is tailored to the individual
patient’s needs (both psychological and logistical needs) is therefore more likely to
be effective and to result in lower attrition rates and higher patient satisfaction.42 As
distress levels in ICD patients tend to decrease after the ICD implant,48 it might be
useful to introduce a watchful waiting period in the study design in order to avoid
targeting distress related to the implant itself that will remit spontaneously, thus
providing treatment to those patients who need it the most.
Another important question remains whether future trials should have ICD
therapy (e.g., ATP and shock) as outcomes. Previous trials showed that behavioral
interventions did not successfully reduce these outcomes.24, 27, 29-31, 33, 34 However, these
results should be interpreted with caution as these trials were generally not powered to
answer this question. Another issue influencing the inclusion of (appropriate) shock
as an endpoint is the enhanced programming of the ICD which results in a decreased
prevalence of appropriate shocks. This in turn leads to a lower number of eligible
patients to include in studies with shocks as an endpoint. Hence, shock or fear of
shocks may be better targeted in a general intervention for ICD patients that, for
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example, make use of relaxation therapy and developing a ‘shock plan’49 as one of
the components of the intervention. Focusing on patient centred outcomes with
age, gender, personality, patients’ expectations with respect to living with an ICD,
and physical activity as mediators/moderators in addition to disease severity, would
also be worthwhile examining in future studies. Finally, there is a need to examine
the cost-effectiveness of behavioral interventions in ICD patients in order to increase
the chance that they be implemented in standard care models. To date, no such
information is available.
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Conclusions
Behavioral RCTs in ICD patients show promise with respect to reducing psychological
distress in this patient cohort. However, considering lessons learned from the RISTA
and WEBCARE trials, patient variability in distress levels in terms of severity, time of
onset, and chronicity, and the heterogeneity of the population in terms of indication
for ICD implantation (i.e., primary versus secondary) suggest that a ‘one size fits all
approach’ to intervention may not be the way to advance the field in order to optimize
the management and care of these patients. A collaborative, stepped care approach
provides an important alternative to the standard approach, allowing patients with less
severe distress to be supported to engage in self-help treatment, while patients with
higher levels of distress could get a more intensified and personalized approach that
would be tailored to their specific needs. This approach has previously proven to be
successful in reducing distress in other cardiac populations.42, 43 In addition, in order
to perform large scale trials, it seems crucial that we gain more knowledge about how
to successfully recruit patients, while minimizing patient drop-out.
Table 4: Recommendations for future research
• Large scale trials (>100 patients in each group)
• Using CONSORT guidelines for better reporting
• Improve participant engagement (focus on recruitment and attrition)
• Develop an easily available treatment (using internet and mobile applications)
• Patient tailored approach matching the intervention to patient needs and preferences (stepped care
approach)
• Examine the most opportune timing of the intervention
• Using CBT components as part of the intervention
• Involving medical staff in patient recruitment (i.e., cardiologists and nurses)
• Motivating recruiting personnel (organizing project and steering committee meetings, introducing
a newsletter)

For future studies, use of CBT components, the integration of modern technology
(e.g. mobile phone applications) with a stepped care approach could prove to be an
effective intervention for the majority of ICD patients. Although in WEBCARE the
majority of patients had to be excluded due to lack of internet access or knowledge
how to use the internet, we believe that in the future this problem will resolve itself as
the next generation of ICD patients grow up with internet and associated technologies
such as smart phones and their applications.
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Ventricular arrhythmias are an important cause of sudden cardiac death which
can be prevented with an implantable cardioverter defibrillator (ICD). Due to its
proven survival benefits (both as primary and secondary prevention) as compared
to antiarrhythmic drugs,1, 2 the number of ICD implants worldwide has increased
significantly over the past decades, with more than 800,000 patients in Europe
living with a cardiovascular implantable electronic device, such as the ICD.3 With
the increasing number of patients receiving an ICD, the impact of this potentially
life saving device on patients’ general wellbeing and psychological functioning has
gained increased attention. Since particular subgroups of ICD patients are prone to
experience increased distress (e.g. anxiety and depression)4, 5 and impaired quality of
life,6, 7 which in turn can lead to adverse clinical outcomes,8-11 focus on the patient
perspective has been advocated as one of the six criteria by the American Institute of
Medicine that should guide clinical trials, guidelines, and treatment decisions in order
to create the most optimal care for patients in the 21st century.12
This dissertation focused on the elucidation of the underlying causes of psychological
distress and the predictors of adverse patient reported and clinical outcomes. The
dissertation also briefly tapped into the issues of assessment of psychological distress
by means of patient self-report, highlighting that prevalence rates seem to vary
significantly between instruments despite these instruments tapping into the same
construct. Finally, the use of web-based treatment of distress in ICD patients was
evaluated, providing recommendations with respect to future behavioral trials while
also advocating transparency of reporting in order to advance the field and the
implementation of behavioral treatment in the management and care of ICD patients
in clinical practice.

UNDERLYING CAUSES OF PSYCHOLOGICAL DISTRESS
The impact of living with an ICD, with the possibility of receiving an unpredictable
shock, has been described extensively in the arrhythmia literature. The ICD shock
has been advocated as one of the primary culprits of increased psychological distress
and impairments to quality of life in ICD patients.13-15 Although receiving an ICD
shock can be a potentially traumatizing event to patients, this seems to apply to only
a subset of patients.16 Other factors than the device and the associated unpredictable
nature of an ICD shock may play an equally important role in determining distress in
this population. This is further emphasized by the findings in the current dissertation
showing that underlying heart disease (symptomatic heart failure) possibly plays a
more prominent role in determining distress and quality of life as compared to the
ICD itself (Chapter 2). These findings are in line with previous studies showing that
patients are generally well able to cope with their ICD and the associated side effects

including the unpredictable nature of an ICD shock, and that as many as 70% or
more preserve their level of pre implant psychological functioning at 12 months post
implant.17
Gender has also been proposed as an important risk factor for psychological distress
and poor quality of life in ICD patients, with women expected to experience more
distress post implant as compared to men.18-20 Such differences can be expected based
on the findings in the general population where women report different pain sensitivity
and acceptance of mechanical devices as compared to men.21, 22 However, a recent
systematic review of the literature showed mixed results, finding no clear indication
that women with an ICD necessarily fare worse than men.23 Our findings of a recent
large cohort of 718 ICD patients also do not support the notion that women report
worse patient reported outcomes, including distress and quality of life, as compared
to men adjusting for potential confounders (Chapter 3). Although female patients
reported poorer quality of life on two domains (physical functioning and vitality), the
magnitude of the effect of gender on anxiety and quality of life was lower than that of
New York Heart Association functional class and Type D personality. These findings
indicate that patients’ functional status and personality may have more influence on
their psychological wellbeing than gender.
Patients’ expectations towards treatment and how the ICD may influence their
lives have been addressed by others, showing that positive health expectations are
associated with a better quality of life24 and that self-efficacy expectations and outcome
expectations may be a predictor of health outcomes.25 The current dissertation
demonstrated that patients’ expectations can be assessed using the newly developed
EXPECT-ICD scale, which measures both negative and positive expectations
towards ICD treatment. In particular, negative treatment expectations were shown
to be associated with increased distress independent of traditional demographic and
clinical risk factors (Chapter 4). These findings indicate that patients’ perception of the
possible impact of living with an ICD can have a large impact on their wellbeing post
implant. This may be explained by Bandura’s social cognitive theory where outcome
expectations are defined as patients’ judgment whether certain behaviors will lead
to a desired outcome.26 Thus, in case of negative expectations patients are less likely
to engage in behaviors that might enhance their quality of life because they do not
expect that these behaviors may lead to an improvement. This implies that identifying
those patients who need extra support is of utmost importance, as distress may lead to
adverse patient reported and clinical outcomes.
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Besides identifying patients who are at risk of increased distress post implant, examining
the impact of distress on future patient reported and clinical outcomes is important.
Current findings showed that anxiety and Type D personality were found to be
independent predictors of posttraumatic stress 18-months post ICD implant (Chapter
5). A study by Versteeg et al. in ICD patients similarly indicated that the patients’
psychological profile was related to posttraumatic stress at 3-months post implant in
a different ICD cohort.27 There is also evidence to suggest that posttraumatic stress in
ICD patients may be linked to mortality.11 This further emphasizes the importance of
identifying and treating patients who are at increased risk of developing posttraumatic
stress post implant in order to prevent adverse patient reported and clinical outcomes.
Previous studies in ICD patients have also demonstrated that depression,10 ICD
concerns,8 and clustering of anxiety and Type D personality9 predict adverse clinical
outcomes, such as ventricular arrhythmias and mortality, independent of traditional risk
factors.28 Findings from the current dissertation add to this knowledge by demonstrating
a significant association between anxiety and increased risk of ventricular arrhythmias
and mortality 1-year post implant in a large sample of 1012 consecutive ICD patients
recruited from four centers in the Netherlands (Chapter 6). Previous studies have
demonstrated that cognitive behavioral therapy may reduce distress in ICD patients.29,
30
Whether this intervention also leads to a decrease in morbidity and mortality remains
unclear.

BEHAVIORAL TREATMENT: ONE SIZE DOES NOT FIT ALL
Several attempts have been made to develop behavioral treatments that would reduce
distress in ICD patients.31 Studies have demonstrated that cognitive behavioral therapy
is successful in reducing in particular anxiety, as patients learn to refrain from negative
thinking and focus on things that are important to them and add to their quality of
life.32 Although generally positive, the beneficial effect of cognitive behavioral therapy
was predominately observed in a subset of patients and thus, did not transfer to all
patients.29 These trials were, however, conducted in relatively small cohorts of ICD
generally due to high drop-out during follow-up.29
In order to reach a larger group of patients and possibly underserved groups, we
developed a web-based treatment (WEB-based distress management program for
implantable CARdioverter dEfibrillator patients (WEBCARE)).33 This intervention
could be delivered at a time and place that is convenient to patients, involves less stigma
as compared to face-to-face treatment, and requires no extra hospital visits. In addition it

has shown to be as effective as face-to-face treatment.34, 35 Despite these obvious benefits
of a web-based approach, the findings from WEBCARE indicated that we were not
able to reach the patients who may be in most need of additional psychological support
post ICD implant (Chapter 7). Patients included in the trial tended to be healthier and
more motivated with respect to investing time and effort in a behavioral treatment. This
selection bias has probably contributed to non significant / low intervention effects on
distress reduction at 3-months follow-up. The non-significant findings are in line with
some,36-41 but not all previous behavioral trials in ICD patients.42-52 In addition, this
study showed that the prevalence rate of anxiety and depression may vary depending on
which instrument is used. This further emphasizes that prior to using these instruments
in clinical practice (as screening tools) being knowledgeable of the instruments available
(and their pros and cons) to assess distress in ICD patients is of utmost importance, as
it seems that the instruments cannot be used interchangeably.
Two important differences between previous trials and WEBCARE should be
mentioned. While WEBCARE used a web-based approach, previous trials used a faceto-face approach. In addition, patients were eligible for study inclusion in WEBCARE
irrespectively of their level of distress at baseline, while previous trials have generally
used a pre defined distress level or the occurrence of an ICD shock as the primary
eligibility criteria. The fact that patients were included in WEBCARE irrespective of
level of distress (or shock) might have diluted the treatment effect if present. However,
WEBCARE was designed as a prevention trial to circumvent the development of distress
by giving patients tools to deal with life with an ICD rather than treating distress when
it was already manifest. Another explanation for our null-findings could be attrition and
lack of adherence to treatment. Of all patients randomized to the treatment condition,
only 23% completed the full 6 lessons, while 17% never logged in. The majority of
patients (84%) completed the first lesson and after that a gradual decline in adherence
was observed (Chapter 8). Most often mentioned reasons for drop-out were technical
problems (the computer broke), time constraints, feeling fine and not needing additional
support. Previous web-based trials have generally shown higher completion rates (3855%), however, the rate of patients who never logged in was in line with our findings
(9-16%).53-55 This discrepancy in completion rate might be explained by the fact that
previous trials generally included patients with increased distress who actively seeked
treatment56 and therefore showed higher intrinsic motivation57 while in WEBCARE all
patients regardless of their distress level were approached for participation.
As presented in Chapter 9 behavioral interventions are promising with respect
to reducing distress in ICD patients, however, large scale trials that target patients’
individual needs and take into account their preferences are warranted as the ‘one size
fits all’ approach seems to be unsupported both on the basis of the WEBCARE findings
but also based on previously published trials.29
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As WEBCARE was developed as a prevention trial, it was a priori decided to include all
patients regardless of their distress levels. The main reasons to do so were to 1) to explore
the feasibility of a web-based treatment within this particular patient population as
no information was available on whether ICD patients are interested in a web-based
treatment, and if so, which patients are interested, and 2) examine whether providing
additional care to all patients would lead to decreased distress at (long-term) follow-up.
Based on the WEBCARE rationale and the a priori defined inclusion criteria, a
large intervention effect was not expected at the relatively short follow-up period of
3-months. Evaluation of intervention effects at 6- and 12-months is warranted in the
future and will provide us with more insight into the effectiveness of the WEBCARE
intervention in terms of reducing distress.
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CLINICAL IMPLICATIONS AND FUTURE RECOMMENDATIONS
The patient perspective is gaining considerable attention both in research and in the
management of patients in clinical practice, as also supported by a recent scientific
statement of the American Heart Association.58 Several studies have also indicated a
discrepancy between physicians’ ratings of patient well being and functioning and that
of the patient.59-61 As shown in this dissertation, inclusion of the patient perspective
helps identify a vulnerable subset of patients who are at risk of poorer patient reported
and clinical outcomes, independent of traditional risk factors. This underlines the
importance of the inclusion of the patient perspective as a significant dimension that
not only has independent predictive value but also that cannot be extrapolated from
information in patients’ medical records. Hence, it is important that clinicians do not
overestimate the influence of device related factors on distress (e.g. having an ICD,
receiving shocks, ICD recalls, ICD complications), but that they also focus on the
psychological profile (e.g. personality, prone to develop anxiety/depression) of the
patient pre implant and the severity of the underlying heart disease.
Based on the findings of this dissertation, Table 1 outlines possible implications
for future research and clinical practice that may help to advance the field in order
to improve patient care. Future research needs to focus on the unraveling of the
specific cardiotoxic components of psychological distress, as it is still unclear which
components of anxiety contribute to a higher risk for morbidity and mortality. For
example, others have advocated that a lower score on ‘positive’ feelings of anxiety (e.g.
‘I feel calm’) may predict different outcomes than a high score on ‘negative’ feelings of
anxiety (e.g. ‘I feel nervous’),62 indicating that these may comprise two different anxiety
dimensions. This information is paramount for the development of specific screening

instruments that would help identify at risk patients in clinical practice. Studies are
also warranted to evaluate the benefits of screening (combined with intervention), as
it still remains unclear whether screening combined with intervention would add to
improvement of patient reported and clinical outcomes. However, we do know that a
significant subgroup experiences distress post implant and although routine screening
cannot be advocated due to the lack of evidence based findings, a close monitoring of
these patients is warranted.63, 64
Given the heterogeneity of the ICD population in terms of ICD indication, etiology
of underlying heart disease and symptomatic versus non-symptomatic disease, future
studies should evaluate whether patients’ needs vary depending on their specific
demographic, clinical or psychological profile. In addition, the appropriate timing for
offering adjunctive intervention also needs to be adressed, as this may lead to improved
adherence. Generally, distress levels tend to decrease post ICD implant,4, 65 suggesting
that introducing a watchful waiting period post implant may be useful in order to
identify those patients with ‘true’ distress and offer treatment to those patients who need
it. The use of a collaborative, stepped-care approach could be one avenue to pursue,
which is based on the principle that patients start out with simpler treatments with
the intensity of the treatment increasing according to patients’ needs.66 This approach
would allow patients with less severe distress to engage in self-help treatment, while
patients with severe distress levels could get a more personalized (and even face-to-face)
treatment which could be tailored to their individual needs. Web-based applications
are increasingly being used in today’s health care due to their benefits with respect
to accessibility and low health care costs. However, the findings of the present work
indicate the need for further examining the effectiveness of this treatment in ICD
patients. An important issue that remains to be resolved is for whom the psychological
treatment may work.
In addition to the above mentioned recommendations, a careful evaluation of
current therapy components that have been used in previous trails is recommended.
To date, mainly cognitive behavioral therapy components have been evaluated. Other
intervention strategies, such as behavioral activation and/or mindfulness training,
may also be useful as means to reduce distress in cardiac populations.67, 68 Still other
interventions, such as physical exercise training69 and inclusion of patients’ social
support system (e.g. partner, family members etc.) in the treatment, may further
enhance patients’ wellbeing and add to better outcomes.70
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Table 1: Possible implications for future research and clinical practice
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Future research

Clinical practice

• Examine mechanisms and cardiotoxic components
of psychological distress

• Focus on patient perspective
(do not overestimate device related factors
e.g. shocks, recalls etc.)

• Evaluate screening benefits

• Enhance patient – physician
communication

• Address heterogeneity of the ICD population

• Discuss patients’ treatment expectations
(and adjust if not realistic)

• Examine appropriate timing of behavioral
interventions

• Provide additional (psychological) care to
‘at risk’ patients

• Focus on content of behavioral interventions

• Involve patients’ partners and/or family
members in the process

- Introduce a watchful waiting period

• Carefully consider the choice of screening
tools

- Consider a collaborative, stepped care approach

• Provide patient tailored care as much as
possible (one size does not fit all)

- Explore web-based applications (blended care)
- Include behavioral activation and/or mindfulness
components
- Introduce physical activity as part of the behavioral
treatment
- Include patients’ social support system in the
treatment (e.g. partners and family members)

LIMITATIONS AND STRENGHTS OF THE PRESENT DISSERTATION
A number of limitations must be acknowledged. First, for all patient cohorts that were
examined in this dissertation distress was generally assessed within 2 weeks post ICD
implantation. Thus, we did not have any information on patients’ pre implantation
distress levels. However, by assessing distress post implant we did prevent measuring
patients’ pre implantation distress which is generally expected to be higher. Second, in
the majority of the studies, we only had information on anxiety from one measurement
tool. This may have influenced the prevalence rates and makes the comparison between
studies untenable. Third, the magnitude of the effects presented in Chapter 2, where the
influence of the ICD versus underlying heart disease is examined, are relatively small,
warranting caution when interpreting the results. Fourth, for the assessment of distress
we used self-report questionnaires where interviews would have been more specific
in terms of providing more conservative prevalence rates. However, all questionnaires
that have been used are well validated and reliable measures which are often used in the

ICD population. In addition, administering interviews in ICD patients would have
increased patient burden and might have led to a higher attrition rate.
The strengths of the dissertation include that all studies were based on relatively large
patient samples, providing the opportunity to evaluate the pre specified hypotheses
with well designed statistical models. Second, we had information on a broad range of
demographic and clinical characteristics of the studied patient samples, allowing for
statistical adjustment in multivariable models to rule out potential confounders. Third,
for patients participating in the WEBCARE trial, detailed information was available
on non-participants and drop-outs. This has given us more insight into the profile
of those patients who are unwilling to participate in a web-based treatment. Fourth,
we were able to include a wide range of generic and disease specific questionnaires
and broadly evaluate the short-term treatment effects based on these measures. Fifth,
WEBCARE is one of the largest behavioral trials in the ICD population to date, and
the first one using a web-based approach. Findings from WEBCARE have provided us
with more information on how to proceed with future trials in order to advance the
field with respect to implementing behavioral interventions in clinical practice in the
future.

SUMMARY
Not all patients who receive an ICD experience psychological distress post implant.
The patient’s psychological profile, disease severity, and treatment expectations may
play an important role in the development of distress. Hence, clinicians are warranted
to look beyond the device and its associated challenges (e.g. experience of shocks,
ICD advisory, lead complications) and to also focus on other factors, including the
underlying disease (e.g. symptomatic heart failure) and the patient’s psychological
profile.
In order to help ICD patients adapt to life with an ICD, we need to identify the
subset of patients who may need additional support and adjunctive intervention.
Using standardized and validated questionnaires could help us achieve this. However,
a careful evaluation of the instrument that is to be used for this purpose is warranted,
as the prevalence of distress may vary significantly depending on which instrument
is used. Nevertheless, it remains important to identify those at risk of psychological
distress, as distress has been associated with adverse patient reported and clinical
outcomes in the ICD population. Treatment of distress may reduce morbidity and
mortality in this patient population, although no trial to date has been sufficiently large
to examine this objective.
Providing psychological care to patients who need additional support post ICD
implant is certainly a goal that could be achieved in the future. Current behavioral trials
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have demonstrated promising results with respect to the use of cognitive-behavioral
therapy components in behavioral trials as a means to decrease distress and improve
quality of life. Studies showed that especially reduction of anxiety can be achieved with
this approach. Unfortunately, the trials that have been conducted to date had several
limitations among others the relative small sample sizes. Hence, they were not able
to provide sufficient evidence-based knowledge and lead to implementation of these
treatments in clinical practice. The WEBCARE study used a web-based approach in
order to reach a large proportion of the population. However, results showed that
the treatment was not successful in reducing distress and improving quality of life
in the WEBCARE sample on the short-term and that the population may not be
representative of the total ICD population, as participants were healthier and more
likely to be highly educated males.
An evaluation of the long-term intervention outcomes (6- and 12-months) will
provide us with more insight with regard to intervention effects and help us with further
development of patient tailored treatments where patients’ needs and preferences are
carefully assessed and met.
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Plotse hartdood is een van de belangrijkste doodsoorzaken wereldwijd en is het
gevolg van ventriculaire hartritmestoornissen. Om hartritmestoornissen te detecteren
en een plotse hartdood mogelijk te voorkomen, wordt bij patiënten die eerder
levensbedreigende ritmestoornissen hebben doorgemaakt of hier een verhoogd risico
op hebben de inwendige cardioverter defibrillator (ICD) geïmplanteerd. De ICD
monitort het hartritme en geeft, bij het optreden van potentieel fatale ritmestoornissen,
een elektrische shock aan het hart.
Hoewel de meeste patiënten het goed doen met een ICD, lijdt een op de vier patiënten
aan angst en depressie, waardoor hun kwaliteit van leven en welbevinden negatief
wordt beïnvloed. Onderzoeken laten ook zien dat angst, depressie en posttraumatische
stress gevolgen kunnen hebben voor het optreden van ritmestoornissen en vroegtijdig
overlijden.
Gezien de positieve samenhang tussen psychische klachten en slechtere prognose
hebben onderzoeken zich toegelegd op het ontwikkelen van gedragsinterventies om
psychische klachten bij patiënten met een ICD te verminderen. Uit de resultaten blijkt
dat componenten van cognitieve gedragstherapie hierin succesvol kunnen zijn. Echter
is er tot nu toe niet voldoende onderzoek gedaan om psychologische behandeling te
implementeren in de standaardzorg voor ICD-patiënten in de klinische praktijk.
Om een grote groep patiënten te bereiken en een behandeling te bieden aan iedereen
die er behoefte aan heeft, is de WEBCARE studie (WEB-based distress management
program for implantable CARdioverter dEfibrillator patients) ontwikkeld. WEBCARE
is een gedragsinterventie gebaseerd op probleemoplossende therapie, waarbij patiënten
een zestal ‘lessen’ via de computer kunnen doorlopen - waarbij ze o.a. psycho-educatie
krijgen en actief aan de slag gaan met hun problemen - onder begeleiding van een
coach die hun sturing geeft via online feedback. Een web-based interventie geeft de
patiënten de mogelijkheid om psychische hulp te krijgen waar en wanneer zij het
willen. Daarnaast zijn er geen extra ziekenhuisbezoeken nodig en is de ‘drempel’ voor
een psychologische behandeling voor patiënten veel lager dan bij een traditionele
behandeling. Dit zou ervoor kunnen zorgen dat een groter deel van de patiënten
bereikt wordt en de nodige hulp krijgt.

DOELEN EN OPZET VAN DIT PROEFSCHRIFT
Een belangrijk doel van dit proefschrift is om meer inzicht te krijgen in de
determinanten van psychische klachten bij ICD-patiënten en de invloed ervan op
de prognose van deze patiënten. Daarnaast wordt het belang van gedragsinterventies
belicht en de eerste resultaten van de WEBCARE-studie gepresenteerd.

In deel 1 van het proefschrift wordt dan ook gekeken naar de onderliggende oorzaak
van de psychische klachten (hartziekte vs ICD). Daarnaast wordt in dit deel onderzocht
wat de invloed van het geslacht is bij het ervaren van psychische klachten en welke rol
de verwachtingen van patiënten ten aanzien van de ICD-behandeling spelen bij het
ontstaan van psychische klachten.
In deel 2 wordt de invloed van angst op patiënt gerapporteerde uitkomsten uitkomsten van vragenlijsten die door de patiënten zelf zijn ingevuld - en op klinische
uitkomsten (hartritmestoornissen en mortaliteit) onderzocht. Hierbij wordt gekeken
of angst een voorspeller is van posttraumatische stress na ICD-implantatie en of angst
een verhoogde kans geeft op het ervaren van ritmestoornissen en vroegtijdig overlijden.
In deel 3 ligt de focus op behandeling van psychische klachten. Daarin worden de eerste
resultaten van de WEBCARE-studie gepresenteerd. Daarnaast wordt in dit deel ook
het probleem omtrent vroegtijdige patiëntuitval uitvoerig onderzocht en besproken
en worden er aanbevelingen gedaan voor verder onderzoek naar gedragsinterventies.

VOORNAAMSTE BEVINDINGEN VAN DIT PROEFSCHIFT
Het krijgen van een ICD kan zorgen voor grote veranderingen in het leven van de
patiënt. Deze veranderingen hoeven echter niet altijd negatief te zijn. Wat de oorzaak
is van psychische klachten na de implantatie, is nog steeds niet helemaal duidelijk. De
bevindingen in deel één van dit proefschrift laten zien dat de onderliggende hartziekte
een belangrijkere rol speelt bij het ervaren van psychische klachten dan het hebben
van een ICD (Hoofdstuk 2). Dit is in overeenstemming met bevindingen van andere
studies, waaruit blijkt dat veel patiënten in staat zijn de ICD te accepteren en verder
te gaan met hun leven.
Eerdere studies lieten zien dat vrouwen over het algemeen meer psychische klachten
ervaren dan mannen na het krijgen van een ICD. Bevindingen in dit proefschrift (bij
een groot cohort van 718 patiënten) laten echter zien dat vrouwen niet per definitie
een slechtere kwaliteit van leven rapporteren of meer angst ervaren dan mannen
(Hoofdstuk 3).
Deze studie laat zien dat de New York Heart Association functional class (die het
functionele niveau van de patiënt weergeeft) en Type D persoonlijkheid een grotere
invloed hebben op het ervaren van psychische klachten dan geslacht.
De verwachtingen die patiënten hebben van - het krijgen van en leven met - een ICD
blijken ook samen te hangen met het ervaren van psychische klachten (Hoofdstuk 4).
Patiënten met negatieve verwachtingen ten aanzien van de ICD-behandeling hebben
een verhoogde kans op het ervaren van psychische klachten na implantatie.
In het tweede deel van dit proefschrift wordt de rol onderzocht van angst en de
invloed ervan op het ontwikkelen van psychische klachten en klinische uitkomsten.
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De bevindingen in Hoofdstuk 5 laten zien dat angst een belangrijke voorspeller is van
posttraumatische stress 18 maanden na ICD-implantatie. Patiënten die bij het krijgen
van de ICD verhoogde angstniveaus rapporteerden, bleken 18 maanden later vaker
last te hebben van posttraumatische stress dan patiënten die geen angst rapporteerden
ten tijde van de implantatie. In een groot cohort van 1012 ICD-patiënten bleek angst
van invloed te zijn op het ervaren van ritmestoornissen en vervroegde mortaliteit
(Hoofdstuk 6). Uit deze studie blijkt verder dat hoe hoger de gerapporteerde angst ten
tijde van de implantatie, des te hoger het risico op het ervaren van de ritmestoornissen
of vervroegde mortaliteit.
In deel drie ligt de focus op de behandeling van psychische klachten bij ICDpatiënten. De resultaten van de WEBCARE-studie laten zien dat een selecte groep
van ICD-patiënten open stond voor de online interventie. Met name jongere, hoger
opgeleide mannen bleken open te staan voor deze aanpak. De interventie bleek verder
niet effectief te zijn in het verminderen van psychische klachten bij de ICD-patiënten
(Hoofdstuk 7). Hoewel online interventies over het algemeen goed geaccepteerd
worden door deelnemers blijkt de uitval meestal groot te zijn. Ook in de WEBCAREstudie heeft een minderheid van de patiënten de interventie volledig doorlopen
(23%) en werd de cursus om verschillende redenen vroegtijdig beëindigd (technische
problemen, geen tijd, patiënt voelt zich prima en heeft geen extra begeleiding nodig)
(Hoofdstuk 8). Om in de toekomst grote interventiestudies op te kunnen zetten, is
meer inzicht in de oorzaken van vroegtijdig uitval van groot belang. In Hoofdstuk 9
wordt de effectiviteit van interventies tot nu toe besproken en worden aanbevelingen
voor toekomstige studies gedaan. De aanbevelingen zijn gebaseerd op de ervaringen die
tijdens de WEBCARE- en RISTA-studie zijn opgedaan. Het is van groot belang om
een patiëntgeoriënteerde behandeling te ontwikkelen die flexibel is en aan de wensen
van de patiënt voldoet. Omdat de ICD-populatie klinisch gezien erg heterogeen is,
lijkt een generieke interventie niet voldoende aan te kunnen sluiten bij de wensen
van patiënten. Een meer op maat gesneden interventie die rekening houdt met de
voorkeuren en behoeftes van patiënten zal waarschijnlijk meer aansluiting vinden en
daarom ook meer succesvol zijn. Patiënten kunnen verschillende behoeftes hebben die
niet alleen afhangen van de patiënt zelf maar ook van, onder andere, het moment van
interventie (kort na de implantatie of na meerdere schokken).

CONCLUSIE
Een subgroep van ICD-patiënten rapporteert psychische klachten (angst, depressie)
na de implantatie welke kunnen leiden tot het ontstaan van ritmestoornissen en
vroegtijdig overlijden. Om psychische klachten te verminderen en hiermee het
welbevinden en ziekteverloop te verbeteren, zijn er in de afgelopen jaren steeds meer
gedragsinterventies ontwikkeld en geëvalueerd. Uit deze onderzoeken is gebleken dat
met name componenten uit cognitieve gedragstherapie effectief kunnen zijn in het
verminderen van psychische klachten.
Naar aanleiding van de huidige bevindingen en eerder onderzoek is het van belang
om in de toekomst te kijken naar mogelijkheden om de zorg voor patiënten zo veel
mogelijk aan te passen aan de wensen van de patiënt. Dit houdt onder andere in dat er
rekening gehouden moet worden met de heterogeniteit van de ICD-populatie en dat
de behoeften van de patiënten beter in kaart gebracht moeten worden. Daarbij spelen
de timing en de inhoud van de interventie een belangrijke rol. Aangezien alle patiënten
verschillend zijn, is het ook vanzelfsprekend dat ze op verschillende momenten
tijdens hun ‘herstel’ behoefte hebben aan psychische begeleiding. Daarnaast is de
vorm van begeleiding erg belangrijk en dient deze, voor zover mogelijk, aan te sluiten
aan de wensen en behoeften van de patiënten. Naast cognitieve gedragstherapie
zou in toekomstig onderzoek ook gekeken kunnen worden naar componenten van
mindfulness, fysieke activiteit en invloed van sociale steunsystemen (gezin, familie
etc.). Om een groot aantal patiënten te kunnen bereiken zou meer aandacht besteed
kunnen worden aan de mogelijkheden van e-health en hoe deze toe te passen in het
behandeltraject. De flexibiliteit van e-health - behandeling waar en wanneer de patiënt
dat wil, geen extra ziekenhuisbezoek, laagdrempelig - zou een belangrijke bijdrage
kunnen leveren aan het ontwikkelen van patiëntgeoriënteerde zorg en het bieden van
psychische steun aan een groot aantal patiënten op de manier die zij willen en waar zij
zich prettig bij voelen.
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lthough
the majority of
patients adjust well to a life with an ICD, a subset (1 in 4 patients)
experience psychological distress post implant. Distress is not only attributed to the device itself and its associated challenges (e.g. shocks,
lead complications and ICD advisories). The patient’s psychological profile, disease severity, and treatment expectations may also play a major
role in patient adjustment post implant. In the care and management
of ICD patients, this requires a paradigm shift and looking beyond the
device and focusing on other factors, including the underlying disease
(e.g. symptomatic heart failure) and the patient’s psychological profile.
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