
Psychological intervention following
implantation of an implantable defibrillator:

A review and future recommendations

Authors Pedersen,S.S.; van den Broek,K.C.; Sears,S.F.

Published in PACE. Pacing and Clinical Electrophysiology

Publication Date 2007

Document Version publishersversion

Link https://research.tilburguniversity.edu/en/publications/0871578d-c6d1-4a52-
b139-8868624bd422

Citation Pedersen, S S, van den Broek, K C & Sears, S F 2007, 'Psychological
intervention following implantation of an implantable defibrillator : A review
and future recommendations', PACE. Pacing and Clinical Electrophysiology, vol.
30, no. 12, pp. 1546-1554.

Download Date 2026-01-15 22:57:48

Rights General rights
Copyright and moral rights for the publications made accessible in the public
portal are retained by the authors and/or other copyright owners and it is a
condition of accessing publications that users recognise and abide by the legal
requirements associated with these rights.
- Users may download and print one copy of any publication from the public
portal for the purpose of private study or research.
- You may not further distribute the material or use it for any profit-making
activity or commercial gain
- You may freely distribute the URL identifying the publication in the public
portal"
Take down policy
If you believe that this document breaches copyright please contact us
providing details, and we will remove access to the work immediately and
investigate your claim.

https://research.tilburguniversity.edu/en/publications/0871578d-c6d1-4a52-b139-8868624bd422
https://research.tilburguniversity.edu/en/publications/0871578d-c6d1-4a52-b139-8868624bd422


REVIEW

Psychological Intervention Following Implantation
of an Implantable Defibrillator: A Review and Future
Recommendations
SUSANNE S. PEDERSEN, PH.D.,*†, KRISTA C. VAN DEN BROEK, M.A.,*
and SAMUEL F. SEARS Jr, PH.D.‡
From *CoRPS—Center of Research on Psychology in Somatic diseases, Tilburg University, Tilburg, The Netherlands,
†Department of Cardiology, Thoraxcenter, Erasmus Medical Centre, Rotterdam, The Netherlands, and ‡Department
of Psychology, East Carolina University Greenville, North Carolina

Background: The medical benefits of the implantable cardioverter defibrillator (ICD) are unequivocal,
but a subgroup of patients experiences emotional difficulties following implantation. For this subgroup,
some form of psychological intervention may be warranted. This review provides an overview of current
evidence on the efficacy of psychological intervention in ICD patients and recommendations for future
research.

Methods: We searched the PubMed and PsycInfo databases in the period between January 1980 and
April 2007, using a set of a priori determined keywords. Based on the search and a hand search of the
reference lists of the included articles, we identified nine studies that fulfilled the inclusion criteria.

Results: The majority of studies used a randomized controlled trial design, but studies varied consid-
erably in sample size, response, attrition rate, and type of intervention. However, most interventions were
multifactorial, using cognitive behavioral therapy as one of the mainstays of treatment. Overall, psycho-
logical interventions seem to have little impact on shocks and heart rate variability. Some studies found
a decrease in depressive symptoms and gains in quality of life, but the most notable effects are seen in
improved exercise capacity and reductions in anxiety. Effect sizes for changes in anxiety in the interven-
tion group ranged from small to large compared to small in the usual care group, using Cohen’s effect size
index.

Conclusions: Preliminary evidence from small-scale intervention trials suggests that psychological in-
tervention is worthwhile in ICD patients. Nevertheless, large-scale, well-designed trials are warranted to
substantiate these findings. A multifactorial approach using a cognitive behavioral component paired
with exercise training is likely to be the most successful. (PACE 2007; 30:1546–1554)

implantable cardioverter defibrillator, intervention, psychological, review.

Introduction
The superiority of the implantable car-

dioverter defibrillator (ICD) compared to antiar-
rhythmic drugs for the prevention of sudden car-
diac death (SCD) both in primary1,2 and secondary
prevention is well established,3,4 with risk reduc-
tions ranging from 50–63%.5 Nevertheless, a sub-
group of patients experiences emotional difficul-
ties, with symptoms of anxiety and depression
varying from 24–87%.6 Anxiety may exist on a
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continuum from normalized fear, generalized anx-
iety, and panic disorder to posttraumatic stress dis-
order,6,7 with 13–38% of ICD patients experienc-
ing clinical levels.8

Generally, the manifestation of emotional dis-
tress in ICD patients has been attributed to shocks.6
However, the Canadian Implantable Defibrillator
Study (CIDS) indicated that a threshold ≥5 shocks
is required,3 whereas the Antiarrhythmics Versus
Implantable Defibrillators (AVID) trial showed that
one shock is sufficient to lead to decreased qual-
ity of life (QoL) and increased patient concerns.9
Other studies show that catastrophic cognitions,
such as attributing ICD shocks to the progression
of disease and impending risk of SCD,10 concerns
about the ICD firing,10,11 and the distressed (type-
D) personality (i.e. the tendency to experience
increased negative emotions paired with the non-
expression of these emotions) may be more im-
portant determinants of emotional distress than
shocks.12

C©2007, The Authors. Journal compilation C©2007, Blackwell Publishing, Inc.
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There is also preliminary evidence to sug-
gest that distress may precipitate arrhythmic
events.13,14 For some patients, a vicious cycle may
ensue, with ICD implantation leading to anxiety
and depression in turn precipitating arrhythmic
events and leading to more distress. ICD patients
may be particularly prone to developing anxiety
post implantation due to fears of the ICD firing and
associated catastrophic cognitions, with some pa-
tients interpreting a shock as a sign of danger and
progression of disease.6 Being caught in this vi-
cious cycle may lead to detrimental effects of a sec-
ondary nature, including avoidance behavior, not
returning to work, reduced sexual activity, physi-
cal inactivity, and impaired QoL.6,8

Both anxiety and depression comprise risk
factors for adverse prognosis in coronary artery
disease.15,16 More importantly, emotional distress
in some ICD patients does not remit sponta-
neously but persists over time.17,18 For these pa-
tients, psychological intervention on its own or
combined with pharmacotherapy may be war-
ranted in order to reduce distress and adverse sec-
ondary outcomes. Given the exponential rise in
ICD implantations and its projected increase in
the future,19 knowledge of psychological interven-
tions and their efficacy is important for secondary
prevention in this distinct patient group.

The only review on psychological interven-
tions in ICD patients was published in 2003.20

However, the search period extended only until
2002, with new studies having been published
since then. The current review (1) provides an
up-to-date overview of psychological intervention
studies in ICD patients, (2) evaluates their efficacy
in terms of reducing distress and the occurrence of
ventricular arrhythmias, and (3) provides recom-
mendations for future research.

Methods
The databases PubMed and PsycInfo were

searched in the period between January 1980 and
April 2007, using a combination of the follow-
ing search terms: Implantable defibrillator, psy-
chological, psychosocial, intervention, rehabilita-
tion, therapy, and treatment outcome. We included
articles in the review irrespective of their design,
as long as the study was empirical, included an
intervention and a comparison group, the inter-
vention had a psychological component, and the
article was published in a peer-reviewed English
journal. Hence, studies that evaluated multifacto-
rial interventions (e.g. comprising psychotherapy
and/or exercise in addition to a psychological com-
ponent) also qualified for inclusion. Reviews, case
studies, and descriptive studies were excluded, as
were studies based on mixed patient groups (i.e.
if only part of the patients had received an ICD).

In addition to the computer search, the reference
list of the included articles was hand searched.
The second author (KCB) conducted the computer
search and eliminated double hits; subsequently,
the first (SSP) and the second authors (KCB) re-
viewed the abstracts and decided on whether an
article qualified for inclusion based on the inclu-
sion criteria. The hand search was conducted by
the first (SSP) and the second authors (KCB). No
other hand searches were conducted.

The search resulted in 232 hits. After remov-
ing double hits, the number of studies was reduced
to 137. Weighing the remaining studies against the
inclusion criteria reduced the number to eight. A
hand search of the reference list of these studies
identified one additional study. See Figure 1 for
an overview of the selection. Due to the limited
number of studies, their heterogeneity, and the rel-
atively small sample sizes, it was not possible to
conduct a meta-analysis. However, we aimed to
comply with the criteria for the reporting of meta-
analysis of observational studies in epidemiology
(MOOSE) to the extent that it was possible.21 We
chose to use the MOOSE criteria given that studies
used a mix of designs (i.e. experimental or obser-
vational).

Results
The current review is based on nine studies,

with studies reporting on the same sample in dif-
ferent publications being listed under the first au-
thor and as one study. See Table I for an overview.
In the following section, we provide a descrip-
tion of the included studies in relation to design,
sample size, patient characteristics, and the inter-
vention used. Subsequently, we evaluate the ef-
fect of the intervention on the primary outcome
measures of the studies, divided into two main
categories (i.e. cardiac and patient-centered). For
the patient-centered outcomes, we focus on QoL,
anxiety, and depression, given that they were the
outcome measures most frequently used across
studies.

Description of included studies

Design

The majority of studies (7/9) used a random-
ized controlled trial (RCT) design,22–28 with two
of these studies employing an RCT with a case-
crossover design.25,26 The RCT is considered the
gold standard in medicine and the most power-
ful design in terms of providing the strongest ev-
idence for the efficacy of a given intervention.29

In two studies, an observational design was em-
ployed.30,31

In several studies, the participant rate was
low, with 26% of eligible patients participating in
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N = 232
Identified titles and 
abstracts screened

N = 95 
Excluded due to 
double hits

Excluded based on 
exclusion criteria N = 129 

N = 137 

N = 8 

Included after  
hand search N = 1 

N = 9 
Total number of 
included articles  

Figure 1. Flowchart of the literature selection.

the Frizelle et al. study,26 35% in the Chevalier
et al. study,23 and 47% in the Fitchet et al. study,25

although in the latter study a random sample of
16 patients was drawn from those who agreed to
participate (n = 34). Molchany and colleagues in-
cluded a convenience sample of ICD patients and
their significant other and did not report the ini-
tial number of patients and significant others ap-
proached.31 In some,24–26 but not all studies23 with
a low participant rate, responders and nonrespon-
ders were compared on baseline characteristics to
rule out systematic differences. Such a comparison
is important, in particular in studies with a low-
response rate, as systematic differences between
responders and nonresponders jeopardize the ex-
ternal validity of the study.

In four studies, patients were included during
hospitalization for ICD implantation, with three
studies including prior to implantation22,27,28 and
one study at the time of discharge from the hospi-
tal.24 One study included patients who had their
ICD implanted prior to or during the study.23 The
other four studies recruited patients who had their
ICD implantation for some time. In these stud-
ies, the mean time since implantation was 8–12.5
months30 and 20 months.25 One study did not pro-
vide information on the time since implantation,26

and one study only reported the range (i.e. 5–24
months).31

The follow-up periods for evaluating the end-
points varied widely between studies from one22

to 12 months.23,32

Sample Size

Sample sizes varied considerably across stud-
ies, ranging for the total sample from 12–168, 6–84
in the intervention and 5–84 in the control group,
respectively.22–28,30,31 Generally, sample sizes were
small, with ≤35 patients in the intervention and
usual care groups, respectively, in all but one
study.24

Patient Characteristics

The majority of patients were men,22–25,27,30,31

with two studies not providing information on
sex.26,28 The mean age was between 57 and 66
years,22–28 with a range of 28–83 years.22,25,27,30,31

When reported, mean left ventricular ejection frac-
tion varied from 30–44%.23–25,28,30 Only four stud-
ies provided information on the reason for ICD im-
plantation, including coronary artery disease eti-
ology.22–25,32

Interventions

The interventions employed across studies
were heterogeneous, although the majority of stud-
ies used a multifactorial approach. Four studies in-
cluded a cognitive behavioral component,23,25–27

with cognitive behavioral therapy (CBT) being the
mainstay of treatment. Using a CBT framework,
anxiety, apprehensions, avoidance behavior, fear
of shocks, and distorted cognitions were targeted,
with stress management and relaxation therapy
often forming adjunctive therapies.23,25,26 In two
studies, patients also engaged in aerobic exercise,
as part of a comprehensive cardiac rehabilitation
program.25,26

Group or individual counseling comprised the
key component in the other five studies,22,24,28,30,31

with counseling most frequently being provided
by a specialized nurse. The main objective of the
counseling was to provide support to patients, ed-
ucate patients about the ICD and their illness, and
to enhance their coping styles.

The duration of the intervention varied from
two to five months across studies,23–28,30,32 with the
average length being three months. In two stud-
ies, the duration was not reported.22,31 Usual care
comprised the control condition for all studies, al-
though the exact constellation of, for example, vis-
its to the cardiologist, ICD nurse, and general prac-
titioner was often not reported.

Effect of Intervention
On Cardiac Outcomes

Shocks

Shocks comprised one of the outcome mea-
sures in 5/9 studies.23–27 In none of the studies
did the intervention lead to a statistically signifi-
cant reduction in the rate of shocks compared with
usual care,23–27 although reductions were found.23
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This null finding may in part be attributed to the
relatively short follow-up periods, ranging from
1–12 months. In the study by Dougherty and col-
leagues evaluating the effect of the intervention on
shocks at several time points (i.e. one-, three-, six-,
and 12-months postimplantation), there were no
statistically significant differences between the in-
tervention and usual care groups at any of the time
points.24,32 Kohn and colleagues found similar re-
sults at nine-months follow-up, although when
stratifying by number of shocks using a threshold
of ≥1 shock, there was a trend for more shocks
in the intervention versus usual care group (61%
vs 33%, P = 0.07).27 A further subgroup analysis
revealed, however, that of patients who received
≥1 shock, usual care patients (n = 6) had signif-
icantly higher symptom levels of anxiety and de-
pression compared with patients in the interven-
tion group (n = 10). This suggests that the inter-
vention per se had no direct effect on shocks but
buffered the effect of shocks on distress.27 In a sub-
group analysis of patients without antiarrhythmic
drugs, Chevalier and colleagues found a reduced
risk of shocks in the CBT group (n = 19) versus
usual care (n = 20) at three months but not at 12
months.23 It is important to emphasize, however,
that the subgroup analyses performed in the lat-
ter two studies were based on small numbers with
only 16 and 39 patients, respectively.

Heart Rate Variability and Exercise Capacity

Other physiological and cardiac outcome
measures used were heart rate variability and
exercise capacity. Chevalier and colleagues re-
port an improved sympathovagal balance in pa-
tients treated with CBT, with daytime pNN 50
and nocturnal SDNN increasing significantly in
the CBT group compared to usual care.23 The
two cardiac rehabilitation trials both found an
improvement in exercise capacity in the inter-
vention group. In the study by Fitchet and col-
leagues, mean exercise time increased with 16%
(9 m 55 sec vs 11 m 11 sec, P = 0.001) in pa-
tients receiving the 12-week rehabilitation pro-
gram, whereas the mean exercise time did not
differ significantly in the usual care group pre-
and post-test.25 In the study by Frizelle and col-
leagues, significant increases were found in the
level of difficulty (P = 0.05) and the total distance
walked (P = 0.01) in the rehabilitation group com-
pared to usual care.26 No significant differences
were found in heart rate change and patient-rated
breathlessness.

On Patient-Centered Outcomes

Quality of Life

Of all studies, six studies focused on QoL as
an endpoint.22–24,26,30,31,32 Frizelle and colleagues

found an improvement in emotional, physical, so-
cial, and global QoL in patients receiving rehabil-
itation compared with usual care.26 Badger and
Morris found a trend toward improvement in role
functioning and psychological adjustment in the
treatment group, but differences in mean pre- and
postscores were not statistically significant.30 Of
note, there was a trend in the opposite direction
for the usual care group, with these patients ex-
periencing deterioration in adjustment over time.
Carlsson and colleagues provide information on
change scores within the intervention and usual
care group, respectively, but do not compare the
effect of the intervention on QoL relative to that in
the usual care group.22 None of the other studies
found any effect of the intervention on QoL com-
pared with usual care.23,24,31,32

Anxiety

Anxiety was employed as an outcome in the
majority of studies (i.e. 7/9), with most23–27,32 but
not all studies28,31 finding that the intervention re-
duced levels of anxiety. In the study by Cheva-
lier and colleagues, where CBT was the mainstay
of treatment, the intervention group experienced
significantly less anxiety than usual care at three
(P = 0.04) and 12 months (P = 0.03).23 Kohn and
colleagues, also using CBT as the mainstay of treat-
ment, reported equal levels of state as well as trait
anxiety in the intervention and usual care group
at baseline, but they found lower levels of trait
anxiety in the intervention group compared with
usual care (P = 0.013) at nine-months follow-up,
but no difference on state-anxiety.27 However, this
study only compared differences in anxiety be-
tween groups cross-sectionally, that is at baseline
and at nine-months follow-up, but not the poten-
tial impact of the intervention on changes of anxi-
ety over time.27 In fact, when examining changes in
anxiety over time both state and trait anxiety were
reduced in the intervention group between base-
line and follow-up, whereas the usual care group
experienced reductions in state anxiety only, but
an increase in trait anxiety.

Similarly, cardiac rehabilitation was found to
reduce levels of anxiety. Fitchet and colleagues
found a significant decrease in anxiety in the re-
habilitation group (P < 0.001), whereas the usual
care group experienced more feelings of anxiety
after 12 weeks (P = 0.028).25 The second study on
cardiac rehabilitation yielded similar results, with
significant differences in change of anxiety scores
between the rehabilitation and control group
(P = 0.012).26 The results of Dougherty and col-
leagues were mixed, with a significant reduction in
anxiety over a 12-month period in the intervention
group compared with usual care,32 although there
were no significant differences between groups at
one and three months.24
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Dougherty and colleagues also looked at the
proportion of patients scoring in the range of se-
vere anxiety, using a cut-off ≥40 on the State-Trait
Anxiety Inventory.24,32 At baseline, 40% of the pa-
tients in the intervention group scored within this
range, with it being reduced to 20%, 21%, and
18% at three-, six-, and 12-months follow-up. By
contrast, fewer patients in the usual care group
reported severe anxiety at baseline, namely 29%,
with prevalence rates of 27%, 19%, and 23% at
three-, six-, and 12-months follow-up. A post-hoc
analysis shows that the change in number of cases
with severe anxiety in the intervention group was
reduced by 55% compared with 21% in the con-
trol condition over the 12-month period. Fears and
ICD-related concerns, which likely comprise the
basis of anxiety in ICD patients, were also reduced
in the intervention compared with the usual care
group.24,26,32

Depression

Of studies on depression,23–28,32 two out of
six found a significant reduction in the burden
of depression in the intervention group compared
with usual care.25,26 The choice of intervention
used in the two positive studies was comprehen-
sive cardiac rehabilitation. In the study by Fitchet
and colleagues, mean depression scores decreased
from 9.9 pre- to 6.7 postrehabilitation (P < 0.001),
whereas mean scores in the control group rose
from 7.6 to 9.5 (P = 0.074).25 In the study by
Frizelle and colleagues, mean depression scores
were also reduced between pre- and postreha-
bilitation from 3.05 ± 3.07 to 1.73 ± 1.90 (P =
0.003).26 Although Kohn and colleagues report a
lower mean depression score in the CBT compared
to the usual care group (6.9 ± 5.9 vs. 15.0 ± 13.0,
P = 0.037) at nine-months follow-up, this differ-
ence cannot necessarily be attributed to the inter-
vention due to lack of baseline assessment of de-
pression.27 Dougherty and colleagues found no sig-
nificant differences between groups on depressive
symptoms.24,32 However, using a cut-off ≥16 on
the Center for Epidemiologic Studies Depression
Scale (CES-D), they found that 26% of patients in
the intervention group compared with 19% in the
usual care group experienced depressed mood at
baseline; at three months, prevalences were sim-
ilar, with 18% versus 19%. Nevertheless, a post-
hoc comparison shows a reduction in the number
of patients with depressive symptomatology in the
intervention group by 31% versus 0% in the usual
care group over the three-months period. Unfortu-
nately, in contrast to anxiety, the authors only re-
port depression prevalence rates for baseline and
three months.

Effect Sizes for Changes in Anxiety
Given that the majority of studies were based

on relatively small sample sizes and hence at risk

of being underpowered, which limits the chance
of finding statistically significant differences if
present, we evaluated the clinical significance of
the intervention compared with usual care, using
Cohen’s effect size index.33 An effect size of 0.20 is
considered small, 0.50 moderate, and ≥0.80 large.
We chose to evaluate the effect of the interven-
tion using anxiety as the outcome measure, since
anxiety was the endpoint most frequently used
across studies. In addition, in ICD patients symp-
toms of anxiety are more prevalent than depres-
sion,6,12 making it an important patient-centered
outcome in this distinct patient group.34 Effect
sizes were calculated for the difference in anxiety
between baseline and the last follow-up reported
in the study.

Effect sizes and the measure used with which
to assess anxiety are shown in Table II. For three
studies, it was not possible to calculate effect
sizes for the impact of the intervention on changes
in anxiety either because anxiety was not as-
sessed22,30 or due to means and standard devia-
tions not being reported for the groups at base-
line.28 In the two studies using an RCT with a
case-crossover design, means and standard devi-
ations were not reported separately for the groups,
but only for the total group (i.e. when all patients
had been subjected to the intervention).25,26 Gener-
ally, the impact of the intervention on reductions
in anxiety had a small24,26,31,32 to large effect,23,25,27

as indicated by Cohen’s effect size index, ranging
from 0.14 to 1.79.31,25 In studies where it was pos-
sible to compare the effect size for the intervention
versus usual care, the intervention was superior to
usual care in terms of reducing anxiety at follow-
up in three out of four studies.23,27,32 Of note, in
the study by Chevalier and colleagues, the usual
care group had a large negative effect size, indicat-
ing that patients receiving no intervention deteri-
orated substantially during follow-up.23

Discussion
Based on the current review, the evidence for

a benefit of psychological intervention in ICD pa-
tients is most convincing for symptoms of anxiety
and exercise capacity, with intervention leading
to a significant reduction in anxiety and improve-
ment in exercise capacity. By contrast, there is lit-
tle evidence to suggest that the interventions stud-
ied to date have had a notable impact on depressive
symptoms, QoL, heart rate variability, and shocks.
These findings, however, should be viewed in the
context of the small number of studies, the very
small sample sizes, and the variability in their
methodological quality.

Generally, there is a paucity of large-scale,
well-designed psychological intervention studies
in ICD patients. Nevertheless, when calculating
effect sizes to indicate the clinical impact of the
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Table II.

Effect Sizes for Impact of Intervention Versus Usual Care on Changes in Anxiety

Follow-up Effect size* Effect size* Anxiety
Authors[reference] Period Intervention Usual care Measure

Badger and Morris (1989)30 2 months – – –
Carlsson et al. (2002)22 1 month – – –
Chevalier et al. (2006)23 12 months 0.72 −0.84 HAM-A
Dougherty et al. (2004, 2005)24, 32 12 months 0.38 0.15 STAI-S
Fitchet et al. (2003)25 6 months 1.79 – HADS
Frizelle et al. (2004)26 3 months 0.34 – HADS
Kohn et al. (2000)27 9 months 0.89 0.30 STAI-S
Molchany and Peterson (1994)31 6 months 0.14 0.20 STAI-S
Sneed et al. (1997)28 4 months – – POMS

* Based on mean1 – mean2 / pooled standard deviation.
1 Pre- and posttreatment scores were not reported separately for the intervention and usual care groups, but only for the total group (i.e.
when all patients including the waiting group had undergone the intervention).
HADS = hospital anxiety and depression scale; HAM-A = Hamilton anxiety scale; POMS = profile of mood states; STAI-S = state-trait
anxiety inventory (state scale).

intervention on reductions in anxiety, current evi-
dence indicates that this pursuit is worthwhile and
that patients may benefit substantially, with large
effect sizes found in three trials.23,25,27 In turn, re-
ductions in anxiety are likely to have beneficial
effects on secondary outcomes, such as avoidance
behavior, returning to work, sexual activity, phys-
ical activity, and QoL.6,8

In order to expand our knowledge of the most
optimal intervention to offer ICD patients, it is
paramount that future trials include sufficiently
large samples to have adequate power to test the
efficacy of a given intervention. This has also been
suggested by others.6 In addition, it is important
to provide an intervention that appeals to patient
needs and concerns and is logistically feasible for
them to attend, as the response rate was low and
the attrition rate high in a number of studies.23,25,26

In this regard, a web-based intervention may be
worth considering, as it is accessible and can reach
large groups of patients as well as safeguard pa-
tients’ anonymity, in turn providing an interesting
alternative to those patients who need help but are
less inclined to see a psychologist.35

On the basis of the current review, we would
recommend that CBT and exercise training form
the mainstays of treatment, as these components
were included in those trials showing the largest
effect.23,25,27 Others have also advocated the in-
clusion of CBT,6 primarily since CBT may be the
most effective means by which to deal with ICD-
related concerns and fears that are highly preva-
lent in ICD patients,11,26 and which may eventually
lead to manifest clinical anxiety, including panic

disorder.7 In this regard, education about the ICD
in order to avoid misconceptions and minimize
ICD-related concerns should form part of any in-
tervention,11,26,36 with adjunctive pharmacother-
apy being necessary in subgroups of patients to
curb emotional distress.7 The available evidence
also suggests that health policy makers are justi-
fied in supporting coverage for psychosocial and
exercise interventions for ICD patients to reduce
anxiety and improve functioning. However, future
trials should evaluate the influence of the inter-
vention on health care utilization and the cost-
effectiveness of the intervention in addition to the
potential moderating influence of factors, such as
ICD indication, cardiac resynchronization therapy,
disease etiology, and severity, on the effectiveness
of the intervention.

The preferred research design for future stud-
ies should be an RCT, which is the most pow-
erful study design to test the efficacy of an in-
tervention.29 We also recommend the inclusion
of multiple assessments of the outcome measures
under study, spanning both psychological (e.g.
anxiety) and physiological markers (e.g. cortisol)
whenever possible, in order to evaluate changes
overtime and investigate whether the effect of a
given intervention will remain stable and not just
have short-term effects. The longest follow-up re-
ported in studies included in the current review
was 12 months.23,24,32 Attention should also be
given to the choice of instruments used to evaluate
the effect of the intervention. Several instruments
routinely used in psychosomatic research are not
sensitive to tap treatment-related changes.37 ICD
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disease-specific instruments have also been estab-
lished, including measures of “ICD patient accep-
tance,” “shock anxiety,” “ICD worries,” and “ICD
concerns” that allow for more precise interven-
tional targets.11,38–40 Importantly, the instruments
used to assess anxiety in the majority of studies
in the current review have been shown to be suf-
ficiently sensitive to measure an effect following
intervention, if present.

In future interventions, it may also be impor-
tant to include personality traits, such as type-D
personality, given its potential moderating effect
on outcome. Type-D is an emerging risk factor in
cardiovascular disease41 that has also been associ-
ated with increased anxiety and depressive symp-
toms in ICD patients, irrespective of shocks.12 Posi-
tive affect comprises another important potentially
moderating factor that has been associated with
better mental health and social functioning in ICD
patients.42 Given that patients may not necessarily
identify themselves by negative emotions alone,
focus on increasing positive emotions rather than
only reducing negative emotions may also enhance
the compliance and commitment of patients to the
intervention.

Finally, when reporting on future RCTs in the
context of ICD patients, the CONSORT (Consol-
idated Standards of Reporting Trials) statement
should be adhered to.43 Briefly, the CONSORT
statement includes a 22-item checklist and a flow
diagram for reporting RCTs. There is prelimi-
nary evidence that the quality of the reporting of

RCTs improves with compliance with these guide-
lines.44 In addition, using this statement would en-
hance the interpretation of RCTs and facilitate the
conductance of future meta-analyses.

The results of this review should be inter-
preted with some caution, given that we only in-
cluded studies published in English peer-reviewed
journals. This could have led to a potential selec-
tion bias. In addition, the number of studies was
limited, with the review based on only nine stud-
ies. The heterogeneity of studies, including the rel-
ative small sample sizes, made comparisons across
studies difficult. Although we calculated and com-
pared effect sizes for reductions in anxiety in the
intervention and usual care group, respectively,
with the aim of alleviating the problem of small
sample sizes and reduced power, the use of small
sample sizes increases the risk of having a selected
group of patients.

In conclusion, preliminary evidence from
small-scale intervention trials suggests that psy-
chological intervention is worthwhile in ICD
patients, in particular with a view to reducing
anxiety and concerns about the ICD. Nevertheless,
large-scale, well-designed psychological interven-
tion trials are warranted to substantiate these find-
ings, with a multifactorial approach using a cogni-
tive behavioral component and exercise training
likely to be the most successful. These interven-
tion trials are necessary in order to provide the
most optimal care for the increasing number of pa-
tients who receive an ICD now and in the future.19
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