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The use of the implantable cardioverter-defibrillator (ICD) for life threatening ventricular

arrhythmias is standard therapy, in large part because clinical trials data have consistently

demonstrated its superiority over medical treatment in preventing sudden cardiac death.1 This

success prompts closer examination and refinement of quality of life (QOL) outcomes in ICD

patients. Although no universal definition of QOL exists, most researchers agree that “quality of

life” is a generic term for a multi-dimensional health outcome in which biological, psychological,

and social functioning are interdependent.2 To date, the clinical trials demonstrating the efficacy of

the ICD have focused primarily on mortality differences between the ICD and medical treatment.

While the majority of the QOL data from these trials is yet to be published, many small studies are

available for review and support the concept that ICD implantation results in desirable QOL for

most ICD recipients.3 In some patients, however, these benefits may be attenuated by symptoms of

anxiety and depression when a shock is necessary to accomplish cardioversion or defibrillation.

This paper reviews the published literature on QOL and psychological functioning of ICD patients

and outlines the clinical and research implications of these findings.

c QUALITY OF LIFE AND THE ICD: PATIENT REPORTS

Definitive conclusions about QOL differences between patients managed with an ICD and those

treated with antiarrhythmic drugs are difficult to make in the absence of large, randomised, con-

trolled trials. Available evidence indicates that ICD recipients experience a brief decline in QOL

from baseline but improve to pre-implant levels after one year of follow up.4 The largest clinical trial

data published in final form is from the coronary artery bypass graft (CABG) Patch trial which

randomised patients to ICD (n = 262) versus no ICD (n = 228) while undergoing CABG surgery.5

In contrast to May and colleagues,4 data from this trial indicate that the QOL outcomes (mental and

physical) for the ICD patients were significantly worse compared to patients with no ICD.

Subanalyses revealed that there was no difference in QOL for non-shocked ICD patients versus no

ICD patients. These results indicated that the ICD group who had received shocks was responsible

for the significantly worse mental and physical QOL outcome scores between the groups.

Collectively, these data suggest that the experience of shock may contribute to psychological dis-

tress and diminished QOL. Figure 1 details the psychological continuum a patient may experience

secondary to shock.

Other investigators have examined patients with ICDs and compared them to patients with per-

manent pacemakers. Very few consistent differences can be demonstrated between these two

populations. For example, Duru and colleagues6 found no differences in QOL score, anxiety or

depression when comparing ICD patients with and without shock experience and pacemaker

patients. ICD patients with a shock history were more likely to report limitations in leisure activi-

ties and anxiety about the ICD, but they also viewed the ICD as a “life extender”. Herbst and

colleagues7 recently compared the QOL and psychological distress of four patient groups: ICD only

(n = 24) v ICD plus antiarrhythmic drug (n = 25) v antiarrhythmic drug only (n = 35) v a general

cardiac sample (n = 73). QOL was assessed using the short form 36 (SF-36) and three supplemen-

tary scales examining sleep, marital and family functioning, and sexual problems. Comparisons

were made between ICD groups and drug groups. Results indicated that there were no significant

differences on the 11 QOL scales, even after controlling for age, sex, disease severity, and duration

of treatment. However, significant differences were found in drug groups versus no drug groups,

such that the drug treated group consistently reported greater impairment in physical functioning,

vitality, emotional, and sleep functioning, as well as psychological distress. Collectively, these

results suggest that QOL is maintained in ICD treated groups, while antiarrhythmic drug treatment

is associated with diminished QOL and increased psychological distress.

In contrast, others have compared ICD patients to either antiarrhythmic drug treated patients or

a cardiac reference group and have not found significant differences between these treated groups.

For example, Arteaga and Windle8 compared three groups: ICD (n = 45), medication (n = 30), and

reference group (n = 29) on QOL and psychological distress. No significant differences were

Heart 2002;87:488–493

*488

Correspondence to:
Samuel F Sears Jr, PhD,
University of Florida,
Department of Clinical &
Health Psychology, Box
100165 UF Health Science
Center, Gainesville, FL 32610,
USA; ssears@hp.ufl.edu

www.heartjnl.com

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/heart.87.5.488 on 1 M

ay 2002. D
ow

nloaded from
 

http://heart.bmj.com/


observed on measures of QOL and psychological distress

between the treated groups, although psychological distress

was associated with lower QOL for all groups. Younger patients

and patients with greater cardiac dysfunction reported

reduced QOL. Similarly, Carroll and colleagues9 compared car-

diac arrest survivors who received either an ICD or medica-

tions and found no significant differences in QOL. Herrmann

and associates10 also compared QOL between a group of ICD

and general coronary artery disease (CAD) patients and found

no significant differences on measures of QOL. Moreover, ICD

patients reported significantly lower levels of anxiety than the

CAD reference group.

A US national survey of ICD patients and spouses (NSIRSO)

parts 1 and 211 examined global QOL and psychosocial issues

in 450 patients. Approximately 91% of ICD recipients reported

desirable QOL, either better (45%) or the same (46%) follow-

ing implantation. However, a small group of ICD recipients

(approximately 15%) reported significant difficulty in emo-

tional adjustment. Younger patients (50 years of age and

under) reported better general health, but worse QOL and

emotional functioning than each of the other age groups

studied. ICD shock history did not have a significant effect on

any of the global outcome ratings. The spouses and partners of

these recipients (n = 380) provided convergent validity of the

recipients’ reports; no significant differences were found

between raters on the 10 most common concerns. Of note, fre-

quent ICD shocks, younger age, and being female were associ-

ated with increased adjustment difficulty. The results of these

two surveys suggest that ICD recipients derive significant

health related QOL benefits from ICD therapy, although some

(approximately 10–20%) experience difficulty. This percentage

is consistent with the expected rates of distress in comparable

medical populations.

RETURN TO WORK AS A QOL PROXY
An objective index of QOL is the ability to return to work. ICD

recipients have favourable return to work rates in currently

available studies. The largest such study (n = 101) indicated

that 62% of patients had resumed employment.12 Those who

returned to work were more educated and less likely to have a

history of myocardial infarction. No significant differences

were found between those who returned to work and those

who did not on measures of age, sex, race, functional class,

ejection fraction, extent of CAD, reason for ICD, or concomi-

tant surgery. Similar results were obtained from a sample of

young ICD patients in which 10 of the 18 were gainfully

employed; eight of those had returned to the same job that

they held before implantation.13 These results suggest that the

majority of ICD patients who wish to return to work are capa-

ble of doing so.

INCIDENCE AND IMPACT OF PSYCHOLOGICAL
ISSUES
The typical ICD recipient must overcome both the stress of

experiencing a life threatening arrhythmia and the challenge

of adjusting to the ICD. Anxiety is particularly common, with

approximately 24–87% of ICD recipients experiencing in-

creased symptoms of anxiety after implantation and diagnos-

tic rates for clinically significant anxiety disorders ranging

from 13–38%.3 The occurrence of ICD shocks is generally

faulted for this psychological distress, but its causal influence

is confounded by the presence of a life threatening medical

condition. Depressive symptoms reported in 24–33% of ICD

patients are consistent with other cardiac populations.3

ICD related fears are universal and may be the most perva-

sive psychosocial adjustment challenge ICD patients face. Psy-

chological theory suggests that symptoms of fear and anxiety

can result from a classical conditioning paradigm in which

certain stimuli or behaviours are coincidentally paired with an

ICD shock and are thereby avoided in the future. Because of

fear of present and/or future discharges, some patients

increasingly limit their range of activities and inadvertently

diminish the benefits of the ICD in terms of QOL. Pauli and

colleagues14 examined the anxiety scores of ICD patients and

found that anxiety was not related to ICD discharges but was

highly related to a set of “catastrophic cognitions”. Patients

with high anxiety scores tended to interpret bodily symptoms

as signs of danger and believed that they had heightened risk

of sudden death. In addition, catastrophic cognitions were

associated with anxiety scores consistent with the scores of

panic disorder patients and different from the scores of the

healthy volunteer sample. These results suggest that psycho-

social interventions that utilise cognitive–behavioural proto-

cols will likely prevent and/or reduce anxiety problems regardless

of shock exposure by changing catastrophic thinking and

over-interpretation of bodily signs and symptoms. Figure 2

Figure 1 Continuum of implantable
cardioverter-defibrillator (ICD) shock
response. PTSD, post-traumatic stress
disorder.
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illustrates a hypothesised interrelationship between shocks,

psychological distress, and QOL based on the available

research.

Uncertainty related to illness has been demonstrated to be

important and related to QOL and psychological functioning

in ICD patients.9 The uncertainty of life with a potentially life

threatening arrhythmia and an ICD may lead patients to

resort to a “sickness scoreboard” mentality, by which they

view the frequency of ICD shocks as indicative of how healthy

they are and as predictive of their future health.3 In general,

outcomes based on the frequency of shocks alone are not a

valid indicator of health. ICD shocks can be triggered by both

ventricular arrhythmias, for which the device was implanted,

and supraventricular arrhythmias, which it was not meant to

treat. Shocks for either arrhythmia feel the same to the patient

but do not necessarily indicate a decline in health.

EFFECT OF SHOCK ON QOL
Credner and her colleagues defined an “ICD storm” as > 3

shocks in a 24 hour period. She found that approximately 10%

of their sample of 136 ICD patients experienced an ICD storm

during the first two years following ICD implantation.15 More-

over, the mean (SD) number of shocks for this group of storm

patients was 17 (17) (range 3–50; median 8). The experience

of an ICD storm may prompt catastrophic cognitions and feel-

ings of helplessness. These adverse psychological reactions

have been linked in initial research as prospective predictors

for the occurrence of subsequent arrhythmias and shocks at

one, three, six, and nine month intervals, leading the

researchers to conclude that “negative emotions were the

cause, rather than a consequence, of arrhythmia events”.16

Although additional research focusing on a wide range of

potentially identifiable “triggers” of arrhythmias is needed,

this initial research indicates that reducing negative emotions

and psychological distress may also decrease the chances of

receiving a shock.

The literature defines specific risk factors for poor QOL and

psychosocial outcomes for ICD patients that include, but

extend beyond, simple shock experience. ICD patients who are

younger—defined in the literature as < 50 years of age—have

increased psychological distress.17 ICD patients who do not

understand their device and their condition often experience

difficulties making lifestyle adjustments. Similarly, ICD

patients that have the additional stressors such as loss of job or

loss of role functioning often experience psychosocial difficul-

ties that warrant additional professional attention and

referral. Table 1 details additional suspected risk factors from

the general cardiac literature that can serve as markers for

psychosocial attention.

CLINICAL AND RESEARCH IMPLICATIONS RELATED
TO QOL
Psychosocial and QOL interventions for ICD patients
Table 2 details each of the studies available that used psycho-

social intervention for ICD patients. General methodological

problems are consistent across studies. Firstly, the studies

report on very limited sample sizes and incur a resulting low

statistical power. Secondly, most of the studies were conducted

using a support group format, which typically involves a par-

ticipant led, unstructured approach rather than a professional

led, structured approach. Although the participant led

approach has some merit, such as a high level of involvement

for some members, this approach often does not involve suffi-

cient factual and objective information to produce measurable

change. Instead, this approach tends to focus predominantly

on the emotional aspects of the illness. In contrast,

professional led groups tend to focus more on strategy and

skill building rather than simply the expression of emotion.

Taken together, the methodologic flaws of most of these inter-

ventions limit their utility in gauging the potential of profes-

sional led, structured cognitive–behavioural psychosocial

intervention.

Support groups are a popular adjunctive treatment for ICD

patients because they provide an efficient conduit for patient

education spanning the biopsychosocial domains.2 The active

ingredients of support groups probably centre on the

universality of many patient concerns and the sharing of

information and strategies to deal effectively with these con-

cerns. We suggest that support groups are a valuable but not

necessarily sufficient means of providing psychosocial care for

all ICD patients. Some patients will need more individualised,

tailored cognitive–behavioural or pharmacological interven-

tions to address more completely their psychosocial needs. As

noted above, professional led groups are preferable because a

systematic presentation of information via selected expert

speakers and a broad based curriculum could be designed for

maximal benefit for the majority of participants. Certainly

patient stories or testimonials can also play a regular role, but

that is a process that can occur both formally and informally

during the meetings among group members. The majority of

the groups are maintained by ICD health professionals with a

strong commitment to psychosocial care. There is no formula

on how to structure support groups for maximal effectiveness,

but they remain important in the care of ICD patients as one

of a set of strategies to improve the psychosocial care of ICD

patients.

The most significant study of psychosocial interventions for

ICD patients involved a randomised controlled methodology

to reduce psychological distress.18 Individual cognitive–

behavioural therapy was used to reduce psychological distress

in newly implanted ICD patients to determine if such

Figure 2 Hypothesised interrelationship between shocks,
psychological distress, and quality of life (QOL).

Pain
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Table 1 Additional suspected risk factors that can
serve as markers for psychosocial attention in patients
with ICDs

ICD specific
c Young ICD recipient (age <50 years)
c High rate of device discharges
c Poor knowledge of cardiac condition or ICD

General cardiac
c Significant history of psychological problems
c Poor social support
c Increased medical severity or comorbidity
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treatment would also reduce arrhythmic events requiring

shocks for termination. These investigators randomised 49

ICD patients to active treatment versus no treatment. The

treatment consisted of an individual therapy session at

pre-implant, pre-discharge from the hospital, consecutive

weeks for four weeks, and then sessions at routine cardiac

clinic appointments at one, three, and five months post-

implantation. They found that active treatment patients

reported less depression, less anxiety, and less general psycho-

logical distress than the no treatment group at nine month

follow up evaluations. These results suggest that more

systematic interventions for new ICD patients would likely

produce optimal psychological and QOL outcomes. Although

this study did not include information about the cost

effectiveness of the intervention, it is reasonable to assume

that psychological intervention delivered in this manner

would likely be at least cost-neutral if it prevented more

expensive hospitalisations, additional medications, and un-

necessary accessing of care. Future research on psychosocial

interventions should provide further information about the

costs of their interventions for closer cost effectiveness analy-

sis.

Clinician readiness for psychosocial interventions
The realistic probability of practising cardiologists and nurses

having the time or skills necessary to provide such extensive

psychosocial interventions is small. We surveyed physicians

and nurses (n = 261) to rate their views of specific ICD patient

outcomes, common daily life problems for ICD patients, and

their own comfort in managing these concerns.19 The majority

Table 2 Psychosocial intervention studies with ICD recipients

Study n Duration of treatment Summary of results and critique of findings

Badger and Morris
(1989)

12 8 non-structured support
group sessions

Purpose: support group intervention v no treatment
control group. Results: no significant between
group differences. Trends were reported towards
improvement in the treatment group

Very small number of patients were studied.
No systematic treatment protocol was
delivered. This was a patient led methodology

Molchany and
Peterson (1994)

11 Not specified Purpose: support group intervention v no treatment
control group. Results: no significant between
group differences. Qualitative analyses
demonstrated improved ability to cope and
increased satisfaction with life in group
participants

Very small number of patients were studied.
No known systematic treatment protocol was
delivered. Duration of treatment is unknown
but may not have been sufficient to detect
differences

Sneed et al (1997) 34 2 inpatient individual
sessions, 2 support group
sessions, and 12
telephone contacts over a
16 week period.

Purpose: support group intervention v no treatment
control group. Results: no significant between
group differences at 4 month follow up. Results
indicated that tension/anxiety reduced for both
groups

Small number of patients were studied.
Systematic treatment protocol was delivered
but group format was patient led. Longer
duration of treatment was a significant
improvement in methodology but the content of
the follow up phone contacts was not well
specified

Kohn et al (2000) 49 9 sessions (pre-implant,
pre-discharge, 7 routine
follow up visits)

Purpose: compared individual cognitive–
behavioural treatment to usual care. Results:
individual treatment group reported less
depression, less anxiety, less general distress,
(p<0.05), despite receiving a higher level of
shocks (p<0.07)

Sufficient sample size. Most comprehensive
and well documented treatment protocol study
available. Effects were robust enough to detect
differences. Used an expensive and time
intensive, individual therapy protocol

Table 3 Pocket guide to key interview questions for the psychosocial care of ICD patients

Key concept Sample interview question Interpretation

Affective functioning depression Depressed mood question: during the past month, have you often been
bothered by feeling down, hopeless, or depressed?

If either of these questions screen positive,
the presence of depression should be
pursued via additional interview or referral to
a mental health professional. If both of these
questions are negative, the patient is unlikely
to have major depression

Anhedonia question: during the past month, have you felt less interested
in or gotten less pleasure from doing the things you typically enjoy?

Anxiety Generalised anxiety: are you generally a nervous person? A positive response to general anxiety
indicates a condition that is unlikely to be
responsive to clinic based intervention by a
cardiologist and should be referred. Specific
anxiety, however, is likely to be improved by
a clinic based discussion from a cardiologist.
However, referral may still be necessary if
education and reassurance related to the
specific cardiac concerns are not sufficient

Specific anxiety: do you have regular and continuous fears of ICD
shocks?

Behavioural functioning
avoidance behaviour

Avoidant behaviour: do you avoid doing anything simply because of
your fear of shocks?

Confirmed avoidance behaviour increases
the probability of a significant anxiety
problem and warrants referral for additional
work up by a mental health professional

Cognitive functioning attention
and memory

Attention and memory change and perceived impact: have you noticed
any significant changes in your attention or memory since ICD
implantation? Have these changes presented any problems in your daily
functioning?

Cognitive changes are a recognised part of
significant cardiac illness
Neuropsychological evaluation is indicated if
the changes have presented any problems or
concerns for the patient or family members
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of ICD patients experience desirable QOL, emotional well-

being, and family functioning post-implantation, as viewed by

health care providers. However, healthcare providers reported

that approximately 10–20% of ICD patients were significantly

worse in these areas post-implantation. The most common

problems for ICD recipients in daily life included driving

restrictions/limitations, coping with ICD shocks, and depres-

sion. Health care providers generally reported the most

comfort handling traditional medical issues (that is, 92% of

the sample reported comfort in managing patient adherence

concerns), and the least comfort in managing emotional well-

being issues (for example, only 39% of the sample reported

comfort in managing depression and anxiety symptoms).

These results are somewhat disconcerting when we consider

that our previous work also showed that ICD patients were

equally likely to seek discussion about emotional issues with

health care providers (37%) as they were with family and

friends (36%).11 Our survey of health care providers also found

that the majority believed that their ICD patients wanted more

information to help them cope with or adjust to their ICD

(91%) and that they believed that education as an interven-

tion would be effective (83%).

Discomfort while addressing psychosocial issues for cardi-

ology practitioners is not surprising and most likely reflects

lack of training and experience in behavioural medicine and

psychology. We have suggested the “Four A’s checklist” to

detect and manage psychosocial issues in ICD clinics: ask,

advise, assist, and arrange referral.17 20 The first step is to ask
the patient about their ICD related concerns in an effort to

define accurately their perceived problem. In table 3, we have

provided sample diagnostic questions that can assist the clini-

cian and yield sufficient diagnostic precision.21 Secondly, the

healthcare provider can advise the ICD patient on the common

challenges that lie ahead and how to manage these concerns

via supportive communication. The healthcare provider

should take care to respect the coping style and adjustment

difficulties of each patient. Thirdly, the provider can assist the

patient by addressing the immediate concerns of the patient,

normalising the most common challenges, educating the

patient about their device, and provide brief problem solving.

Finally, the health care provider should arrange a consultation

for those recipients who would benefit from speaking with a

mental health specialist. ICD recipients should be told that

anxiety and depression are common and expected side effects

for many medical patients including ICD patients, and for that

reason, attending to the psychosocial aspects of adjustment is

part of the overall treatment strategy. This rationale of a

“stress management” based approach is broadly acceptable to

most patients.

CONCLUSIONS
The ICD is the treatment of choice for life threatening

arrhythmias. The QOL data from these trials, which focused

primarily on mortality, now warrants equal scrutiny. All avail-

able data suggest that the ICD will achieve comparable if not

better QOL than alternative treatments. Future research must

place greater emphasis on ICD specific and arrhythmia specific

measures that may be more sensitive to more changes in out-

come. Measurement and interventions should focus on

patient acceptance of the device. Interdisciplinary studies that

include cardiology, psychology, nursing, and cardiac rehabili-

tation specialists are needed to guide best clinical practice. The

reputation of the ICD as a “shock box” is a significant source

of anxiety to potential patients. Today, third generation ICDs

are much improved in their sensing and tiered therapy options

to reduce shocks and their resulting distress. Despite improve-

ments in therapy such as antitachycardia pacing, ICD patients

are likely always to need some attention to psychological

adjustment. We suggest that routine consideration of psycho-

social needs be integrated into the clinical care of ICD patients

worldwide.
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