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Abstract Implantable cardioverter-defibrillators (ICDs) are

used for patients at risk of sudden cardiac death. Patients

considering ICD therapy are faced with several preference-

sensitive decisions. Our aim was to explore patients’ ICD

decision-making experiences from the decision to implant to

the consideration of deactivation at end of life. We conducted

an integrative review using Whittemore and Knafl’s five steps.

MEDLINE, CINAHL, PubMed, PsycINFO, and the Cochrane

library were searched from 2000 to 2013. Eligible studies

focused on the patient response regarding ICD decision-

making. Key themes were identified and used as a framework

to discuss findings through the chronological course of deci-

sions faced by these patients. Of 354 potential citations, 25

articles were included. The trajectory of key decision points

was whether or not to initiate ICD therapy, replace the battery,

and deactivate at end of life. Three common themes from

patients’ perspectives were the influence of the patient–prac-

titioner consultation on knowledge uptake, patients’ decision-

making preference, and their desire to live. Patients faced with

ICD-related decisions often misunderstood the functionality

of their ICD, or overestimated its benefit. They also expressed

mixed preferences for the desire to be involved in decisions.

The decisions around ICDs are particularly difficult for

patients given the life and death trade off. Clinicians involved

in the care of these patients could better support them by

verifying their understanding and eliciting their preferences.

Using a shared decision-making approach has the potential to

achieve improved patient outcomes.

Key Points for Decision Makers

When a patient is identified as a potential candidate

for an implantable cardioverter-defibrillator (ICD),

they embark upon a decision-making trajectory for

the tenure of their implanted device.

To achieve informed consent, patients need to

understand their options (including the option to

deactivate the device) and the benefits and harms of

ICD therapy.

Given the chronic nature of the condition, patients

will need to revisit their decision to maintain ICD

therapy with battery changes and/or as their health

state changes.

Clinicians could better support patients facing these

decisions by using a shared decision-making

approach.

1 Introduction

Clinical evidence supports the use of implantable cardio-

verter-defibrillators (ICDs) for patients at risk of sustained

ventricular arrhythmias and sudden cardiac death [1–3].
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ICD therapy used for patients who have survived a cardiac

arrest or a sustained ventricular arrhythmia is referred to as

a secondary prevention indication [4]. Primary prevention

ICDs are indicated in patients who have been identified as

high risk for sudden cardiac death based on their under-

lying cardiac condition, but who have not yet had a sus-

tained ventricular arrhythmia [4]. Along with its life-saving

potential, ICDs are associated with procedural risks [5–7],

inappropriate shocks [8], psychological risks [9, 10], and

the potential for harm and suffering at end of life [11–13].

ICD therapy is considered a preference-sensitive treatment

choice, as an individual can value its benefits and burdens

differently than others [14]. Moreover, a person’s value for

their life-saving device may diminish as their health and

contextual circumstances change [15]. The goal for pref-

erence-sensitive decisions is to achieve a higher quality

decision based on current scientific evidence and consistent

with patients’ informed values and preferences [16, 17].

Patients with ICDs are faced with a series of decisions,

including the initial implantation, battery replacement, and

deactivation. Each ICD decision point warrants careful con-

sideration to verify that patients understand their treatment

options, and to ensure that their preferences are actively

elicited and honored. This can be achieved by adopting a

shared decision-making approach where clinicians and

patients share the best available evidence when faced with

health-related decisions, and where patients are supported to

consider options to achieve informed preferences [18]. Shared

decision-making supports the tenets of patient-centered care

[19–21]. Healthcare professionals’ ethical and legal respon-

sibilities of informing patients prior to medical interventions

are explicitly clear. To achieve informed consent, a patient

must have received all relevant information about a treatment,

including the treatment’s nature, benefits, risks, and alterna-

tives, and have their related queries answered prior to making

a decision [22]. However, engaging informed patients in their

personal medical decisions and honoring their preferences is

more challenging. An increasing number of patients have

shifted from being passive bystanders to active participants in

the clinical decision-making process. Yet many patients feel

uncertain about the best course of action and need support to

be engaged in decisions about their health [23].

The aim of our integrative review was to explore

patients’ decision-making experiences regarding ICDs

from the decision to implant to the consideration of deac-

tivation at end of life, in the interest of helping healthcare

professionals enhance the care and support they provide.

2 Methods

We conducted an integrative review using Whittemore

and Knalf’s five-step approach [24]. The five steps

include the identification of a problem, literature

review, data evaluation, data analysis, and the dis-

semination of findings. As a theoretical framework,

we used the Ottawa Decision Support Framework,

which asserts that patients and their support networks’

unresolved decisional needs affect decisional quality

[25].

A search strategy was designed with a reference

librarian and conducted using MEDLINE, CINAHL,

PubMed, PsycINFO, and the Cochrane library from

January 2000 to November 2013. We restricted the

search to the last 13 years given the dramatic increase in

ICD utilization in the early 2000s; particularly when

ICDs for primary prevention became indicated. The

following terms were searched: implantable defibrillators,

ventricular arrhythmia, cardiac arrhythmia, patient pref-

erence, decision-making, choice behaviour, patient par-

ticipation, deactivation, and end of life. We included

original quantitative and qualitative research articles that

directly studied the patient response regarding ICD

decision-making. Patients had to be 18 years of age or

older, and ICD eligibility could be for either primary or

secondary prevention. Exclusion criteria were articles

that did not incorporate the patient’s perspective, if they

solely focused on living with or adjusting to the ICD, or

if they only included other implantable devices such as

pacemakers and cardiac resynchronization therapy. Case

studies, reviews, discussion papers, and those not pub-

lished in English were excluded. Reference lists of

included articles were reviewed.

Titles and abstracts were screened for inclusion. Full

texts were reviewed for eligible articles by KBL and

article inclusion was verified with DDM. Study appraisal

was conducted by KBL using the Mixed Methods

Appraisal Tool [26, 27], which evaluates the methodo-

logical quality of each study on criteria specific to its

design. For each criteria met, one point is allocated, for

a maximum of four points. Scores are divided by four

then multiplied by 100 to get a percentage score. For

mixed methods studies, the overall quality score cannot

exceed the score of its weakest component. As this

review was an attempt to capture a comprehensive

account of patient preferences, the tool was not used to

exclude studies but rather to appraise their methodolog-

ical quality.

To identify themes, qualitative data analysis was

approached using a constant comparative method. Data

reduction involved the extraction, coding, and grouping of

data into systematic categories. Using an iterative process,

data were compared to identify patterns, relationships, and

themes. These were used to interpret the data, and the final

themes were verified with the original articles for accuracy

and confirmability.
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3 Findings

3.1 Study Demographics

A total of 354 articles were identified. Of 68 studies

reviewed as full text, 50 were excluded as they did not

directly relate to the patient’s decision-making experience.

Hand searching of reference lists of included articles

revealed six articles. A more recent article meeting inclu-

sion criteria was identified during the peer review process,

resulting in a total of 25 included studies.

Details of the 25 included studies that addressed the

patients’ perspectives surrounding ICD decision-making

are described in Table 1. The number of patients with ICDs

per study ranged from 8 to 3,067 patients and totaled 5,321

across all studies. There were 1,205 women, and 3,788

men. Two studies did not report sex of participants. Studies

either included patients with primary prevention ICDs

(seven studies), secondary prevention (one), both (six), or

did not report (11). Across studies, there were various

cardiac etiologies, length of time with the ICD, and total

shocks received. Perspectives of family members and

support systems were only sought in one retrospective

study assessing end-of-life experiences for deceased

patients as remembered by their next of kin.

We identified three common decision points: the deci-

sion to implant the ICD (eight studies), replace the battery

(one), deactivate ICD therapies (14), and both ICD

replacement and deactivation (two) (see Table 1).

3.2 Themes

Three key themes emerged from this analysis: the influence

of the patient–practitioner consultation on knowledge

uptake, patients’ decision-making preference, and their

desire to live. Each category influenced the other, and were

all mediated by factors such as the patient’s health status,

social influence, and trust in their physician. These themes

will be explored through the chronological course of

decisions faced by patients with ICDs.

3.2.1 The Decision to Implant the Implantable

Cardioverter-Defibrillators (ICDs) (Eight Studies)

The decision to implant an ICD was studied by the authors

of eight studies, three of which included the perspective of

patients who declined the ICD. Aside from these patients,

all others had already accepted or received their ICD. None

of these studies captured the process while the patient was

contemplating the decision. Six studies utilized qualitative

methodologies, including semi-structured interviews

(three), grounded theory (two), and the combination of

focus groups and individualized interviews (one). There

was one mixed methods study, and one non-experimental

survey study.

3.2.1.1 The Influence of the Patient–Practitioner Consul-

tation Hauptman et al. [28] asserted that patient–physi-

cian communication is characterized by the omission of

information. Several studies have supported this belief.

Some patients could not recall discussions regarding

treatment alternatives to the ICD [29, 30], operative com-

plications [31], ICD recalls [28], psychological risks [28],

or prognosis [29]. The overestimation of device benefits

and misunderstanding of device function were also fre-

quently reported [32–38]. For some patients, the best

source of understanding the ICD’s impact on lifestyle was

the opportunity to personally experience its benefits and

burdens [28, 39, 40]. In one study, some patients’ inability

to recall was attributed to altered cognition, as the initial

consultation occurred in the hospital, mere days or weeks

following a cardiac arrest [29]. Alternatively, in a cohort of

75 patients, 79 % believed they had received sufficient

information prior to implantation. In that same cohort,

83 % claimed to understand the reason for ICD implanta-

tion, yet when a subgroup of 25 were asked to describe, no

patient suggested the termination of potentially life-

threatening arrhythmia [31].

The length of time used to deliberate about the ICD

when first offered differed amongst patients. The entire

process took only minutes for some, and up to 2 years for

others [30]. In particular, patients who were actively

involved in decision-making required more time to reflect

[41]. Another study reported that all decisions were made

quickly—particularly for those in hospital—as very few

subjects were offered time to contemplate the decision

[28]. Some patients accepted the ICD, after reconsideration

of their initial refusal [30]. This suggests that preferences

can fluctuate within the same individual over time [30].

3.2.1.2 Types of Decision-Making Preferences Patients

faced with the decision to accept or decline an ICD

approached their decision-making either actively or pas-

sively [30, 31, 39, 42]. ICD uptake or refusal did not appear

to correlate with a person’s degree of involvement [30].

Active decision makers were engaged, sought multiple

opinions and information from various sources, and

assumed control [30, 39]. They carefully considered their

health state, balanced their risk for sudden cardiac death

against the benefits of the device, and contemplated the

impact of their potential sudden death on their family [30,

42]. Despite this perceived independence, active decision

makers sought reassurance from both their practitioners

and family members [42]. Passive decision makers showed

signs of indifference, and deferred decision-making control

to others [28, 30, 31, 39, 42]. In three studies, this was
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actually the preferred decision-making style [29–31]. Due

to the perceived complexity of the information, some

patients did not believe they were adequately prepared to

make the decision [29, 30, 41]. Some did not even see the

decision as theirs to make [30, 42]. Reasons for this include

the fact that their life had been threatened and living was

the only option [29, 42], trust in God [39], and trust in their

physician’s recommendation [29, 30, 39, 41].

Those who declined the ICD could also be distinguished

as active or passive decision makers [30, 39, 40]. Passive

decision makers either minimized their risk of sudden

cardiac death [30, 39, 40], were disinterested [30], or

perceived the ICD to be a purely elective option [40].

Decliners who adopted an active decision-making style

carefully balanced the benefits and harms, and determined

that the burdens outweighed the benefits [30, 39]. Others

reported that they were pleased with the current status of

their lives and preferred to avoid invasive life-prolonging

procedures [30, 40]. One patient considered the benefit of a

sudden death against other modes of death [39].

3.2.1.3 The Will to Live When patients were first

informed of their risk for sudden cardiac death, fear and

uncertainty about the future characterized many of their

responses [28, 30, 31]. The risk of sudden death and the

chance for survival are powerful incentives for patients to

accept an ICD. For the majority of patients faced with this

reality, living was the only option [30, 39]. For many, the

inconveniences of the device were worth the possibility

that life could be saved. Accepting the ICD was a means to

control fear and achieve a sense of security [28, 31, 42].

Four studies included patients who declined the ICD

[30, 38–40]. One patient understood that an ICD would

deny him the ‘‘luxury of a sudden death.’’ (p. 9) [38].

Another patient weighed quality versus quantity of life and

preferred to live out the former. Some patients expressed

that accepting the ICD equated with acceptance of their

risk for sudden death, which they would rather ignore [30].

It is impossible to know the distribution of patients who

accepted versus declined an ICD; however, for those with

ICDs, satisfaction rates ranged from 93 to 100 % [29, 31].

3.2.2 The Decision to Replace the Battery (Three Studies)

Three studies included in this review considered patient

preferences at ICD battery replacement. One survey study

was concerned with the decision to replace the battery

when an ICD had been recalled by the manufacturer. A

semi-structured interview-based study and a survey study

considered patients opinions and their hypothetical choice

between replacement and non-replacement for a depleted

battery.

3.2.2.1 The Influence of the Patient–Practitioner Consul-

tation Gibson et al. [43] focused on patients’ decision-

making processes when an ICD had been recalled by the

manufacturer. All 31 patients were sent a notification letter

from their physician, yet only 61 % of patients remem-

bered receiving it. The letter was supplemented by an

in-clinic discussion. Although patients did not have to think

back to the initial consultation to remember the implica-

tions of a recall, over 33 % of patients incorrectly recalled

the risk of device failure and 71 % overestimated the rate

of failure. A total of 19 % of patients chose to remove and

replace their recalled device, 16 % were undecided,

and 65 % chose not to replace it. The option of removal

and non-replacement was not discussed. Fluur et al. [33]

conducted semi-structured interviews and focused on

patients’ knowledge of the ICD, and their thoughts on the

battery replacement process. This study revealed similar

misunderstandings of device functions and overestimation

of device benefits. Some patients could not think of an

occurrence when the ICD could cause harm, which could

explain why the majority had never reflected on any other

option but to replace the battery. In the survey study by

Thylén et al. [44], 25 % of their sample had undergone

battery replacement in the past. The remaining 75 %

answered the survey’s battery replacement questions

hypothetically. Discussions about battery replacement

occurred 43 % of the time, but it was unclear if the option

of non-replacement was part of their discussions. Even if

ICD therapies were not needed during the first generator’s

life, 79 % said they would replace the battery, 16 % could

not decide, and 5 % would not. Younger patients, those

with lower education levels, and those with depressive

symptoms were more likely to not want replacement. If

very old or seriously ill, the proportions changed slightly to

63 and 55 % wanting replacement, 27 and 34 % were

unsure, and 10 and 11 %, respectively, did not want the

battery replaced in these circumstances [44].

3.2.2.2 Types of Decision-Making Preferences Little

information was provided about patients’ preferred level of

involvement in decision-making in these three studies. For

patients affected by the recall, there was no information as

to how or why that decision was made [43]. Fluur et al.

[33] identified this replacement decision as ‘‘standing at

crossroads,’’ whereby some individuals could choose an

option without question, while others deliberately reflected.

Active decision makers deliberately reflected about the

future and their prognosis. Some reported they ‘‘had

already lived on overtime’’ (p. 205) [33] and therefore

considered the battery replacement non-imperative. Others

deferred the decision to their trusted physician, reflecting a

passive decision-making style [33]. These patients ignored
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their illness trajectory, and rather, lived 1 day at a time

[33].

3.2.2.3 The Will to Live At this decision point, patients

described the ICD objectively, rather than in existential

terms. Replacement of the ICD was considered a necessity,

‘‘like an auxiliary engine that required regular service’’.

(p. 205) [33]. Others would not live without it because they

considered it their lifesaver from all causes of death [33].

Some patients understood that their health status was poor

and their heart condition would continue to deteriorate, and

thus deliberated replacement. Regardless of shock history,

the vast majority stated they would replace the battery [33].

In some cases, patients had been advised by their physician

not to replace the battery, but nevertheless proceeded with

the change.

3.2.3 The Decision to Deactivate ICD Therapies

(16 Studies)

Of 16 articles that explored patients’ preferences regarding

the decision to deactivate their ICD, 13 measured patients’

preferences in hypothetical scenarios (such as terminal

illness and decreased quality of life) and three reviewed the

decisions and expressed preferences of deceased patients—

or their next of kin—in the last moments before their death.

There was a combination of qualitative methodologies,

such as focus groups (one), interviews (one), grounded

theory (one), non-experimental survey studies (11), and

chart reviews (two).

3.2.3.1 The Influence of the Patient–Practitioner Consul-

tation Inaccuracies prevailed when patients were ques-

tioned about ICD deactivation. Raphael et al. [45]

identified two barriers to deactivation discussions: the

patient’s understanding of the device, and the physician’s

willingness to broach the subject. Patients in four studies

believed that deactivation would cause immediate death

and was akin to euthanasia or assisted suicide [33, 36, 46,

47]. One of these studies found that 57 % of their patient

cohort questioned the legality of ICD deactivation [47]. In

five studies, the majority of participants had never dis-

cussed the possibility of deactivation with their physician,

and therefore were unaware of the option [33–36, 38, 44].

However, in two recently published articles, Raphael et al.

[45] and Pederson et al. [48] reported that 38 and 68 % of

patients, respectively, knew that device deactivation was

possible. Knowing when to broach this topic of discussion

with patients has been debated. Fear of reducing hope or

causing distress has often delayed this conversation. Yet,

according to findings from an interview-based study, none

of the 54 subjects found the topic distressing [45]. In fact,

those who had previously received shocks were more likely

to think deactivation should be discussed [44, 45]. Of

surveyed patients, 49–52 % believed that device deacti-

vation should be addressed prior to insertion [44, 45, 48].

Others preferred to discuss it when life expectancy

decreased and when end of life neared [33, 44, 45, 48].

Thylén et al. [44] reported that 40 % of patients never

wanted the physician to initiate a discussion, with 85 %

stating that they would prefer to broach the topic on their

own terms.

The studies concerned with patients’ preferences for

deactivation at end of life revealed variations in preferred

course of action. In one study of patients with malignant

tumors, ICD deactivation was extensively discussed with

six of eight patients [49]. None wished to abandon ICD

therapy. Lewis et al. [50] conducted a post mortem chart

review designed to assess the efficacy of a comprehensive

care approach for 20 terminally ill patients with ICDs. All

20 patients requested deactivation of therapies, and there-

fore, did not experience shocks at end of life. These

patients were compared with another group of deceased

patients who were never classified as terminally ill. None

had their shock therapy disabled, and 21 % received shocks

within 30 days of their death, significantly closer to their

time of death than the other group (p = 0.04). Goldstein

et al. [34] reported that having a ‘do not resuscitate’ status

and a higher Charlston co-morbidity score was statistically

significant with having a discussion about ICD deactiva-

tion. Yet, there was no association between having a living

will or healthcare proxy [34]. Of their 100-patient cohort,

27 next of kin recalled a discussion regarding ICD deac-

tivation, six of which occurred in the last hours, and one in

the last minutes prior to death.

3.2.3.2 Types of Decision-Making Preferences In regards

to deactivation decisions, some patients preferred that the

physician make the decision [34, 45], while others wanted

to be involved [45, 49]. For example, in a study of

deceased patients with malignant tumors, all patients were

relieved that they were given the option to decide for

themselves [49]. However, in a focus group study, the 15

patients would only discuss hypothetical deactivation in

terms of their preferred role in decision-making [34].

Patient quotes were indicative of passive decision-making

styles, and expressed that the physician should make the

decision. Patients who thought deactivation should not be

routinely discussed feared that the information may be too

confusing, and that deactivation may prematurely end life

and therefore it was a decision best left to the physician

[45].

3.2.3.3 The Will to Live At initial implant, only 7–12 %

of patients identified a time when they would consider the

abandonment of ICD therapies [28, 51]. When ICD
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recipients were asked about deactivation in hypothetical

terms, the majority showed great reluctance to turn off their

device, even in the setting of multiple shocks [33, 37], if

they were given a 1-month prognosis [37], or if dyspneic at

rest [37]. Others expressed a desire to deactivate in the

setting of terminal illness [32, 33, 35–37, 45, 51] or

impaired quality of life [32, 48, 51], and to avoid shock-

related pain [45, 48]. Thylén et al. [44] reported consid-

erable indecisiveness, particularly from women, those with

depressive symptoms, and those with worse ICD experi-

ences, about engaging in deactivation discussions and

expressing preferences.

The authors of the one study that reported the highest

number of patients who would choose deactivation (71 %),

had presented them with hypothetical scenarios represent-

ing various functional and cognitive limitations [32].

Another study reported that 47 % of patients with ICDs

would deactivate it should their condition deteriorate [35].

Incidentally, these two groups selected their deactivation

preferences immediately following an informational script

of the benefits and burdens of ICD therapy, suggesting that

a review of the ICD’s function preceding these discussions

may be useful to enhance understanding.

When asked about deactivation at end of life, some

patients chose deactivation while others did not. In a ret-

rospective chart study of eight deceased patients with

malignant tumors, none wished to abandon therapies [49],

whereas another study identified that all 20 patients with

terminal illness requested deactivation [50]. In a third

study, out of 100 patients, there were 27 device deactiva-

tion discussions for which 21 deactivations were requested

and performed in the days, hours, or minutes before death

[11]. The reduction of unwanted shocks is a benefit of

device deactivation at end of life, as indicated by patients

who preferred ICD deactivation to be able to have a quick

and natural death [33, 45, 48].

4 Discussion

The purpose of this integrative review was to explore

patients’ perceptions or concerns about their decision-

making experiences around ICDs in the interest of helping

healthcare professionals enhance the care and support they

provide. We also sought to reveal patients’ perspectives

and preferences regarding ICD decision-making, and what

factors influence their decision-making. The three main

themes that appeared to influence patients’ decisions across

studies were the influence of the patient–practitioner con-

sultation on knowledge uptake, patients’ decision-making

preferences, and a patient’s desire to live. The main find-

ings of this review revealed a significant degree of mis-

understanding and inaccurate recall of information

regarding ICD function at all decision points. In terms of

deactivation decisions, the majority of patients were not

aware of this option. Furthermore, when they are informed,

their preferences for deactivation need to be considered in

the context of their health status. What a patient might opt

to do when presented with a hypothetical scenario may

differ what they may actually do when faced with terminal

illness. Finally, our findings suggest that, for the majority

of patients, their desire to live over-rules the inconve-

niences of the device—unless they have considered the

value trade-off between a prolonged death versus a sudden

one.

Patients’ perceptions and misunderstandings of the

functionality of ICDs impede ICD management, particu-

larly in discussions about decisions. In contrast to our

findings, 93 % of surveyed cardiologists believe patients

understand the intricacies of device functioning [52]. These

rates of misunderstanding do not solely reflect patient–

practitioner communication problems, but also suggest that

patients have difficulty with information uptake and

assimilation. This may be explained by numerous factors as

outlined here. There may be significant practice variations

amongst clinicians or organizational cultures that may

result in patients being offered different amounts, types, or

sources of information [53]. Also, patients’ decision-mak-

ing preferences (whether active or passive) and health lit-

eracy levels may affect their ability to understand

information. Comprehension is fundamental to informed

consent [22]. Strategies are needed to verify patients’

understanding of information. Patient decision aids are

effective interventions that can help patients participate in

these decisions. Patient decision aids are evidence-based

tools that make explicit the decision to be made, provide

information on options, benefits, and harms, and help

patients clarify their values in association with the options

[54]. Evidence from 115 randomized controlled trials show

they improve patients’ knowledge, expectations of out-

comes, participation in decision-making, and improve the

values–choice concordance [54]. Although decision aids

are effective, none of the articles included in this review

evaluated patient decision aids for patients facing decisions

about ICDs. Patient decision aids for the initial decision to

implant an ICD exist [55, 56]. The development and fea-

sibility testing of a patient decision aid for primary pre-

vention ICDs is ongoing [57].

Many patients and next of kin are unaware of the pos-

sibility to deactivate the ICD. Our findings suggest that

many of these discussions only occur when the practitioner

chooses to introduce the subject—if they do at all. In many

cases, this introduction occurs when end of life is near,

limiting the time a patient and their family have to reflect

upon this complex decision. If too late, patients may be

subjected to unwanted shocks. By sharing this information
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earlier in the trajectory, patients are granted a degree of

control to re-initiate the discussion when they are prepared.

The majority (84 %) of over 3,000 surveyed patients with

ICDs reported that broaching the topic themselves is their

preference [44]. This information will also grant them the

knowledge required to establish advanced directives. Few

patients with ICDs have advanced directives, but those who

do are more likely to express preferences for deactivation

[51]. However, only 0–8 % of these included their pref-

erence for the ICD in their advanced directives [35, 47, 51].

The use of advanced directives has been cautioned, as

some individuals may dramatically revise what they want

and accept as treatment when faced with the alternative of

death [58]. With this in mind, when eliciting patients’

preferences for deactivation, their responses need to be

considered in the context of their health status. What

remains unclear is when healthy patients express their

preferences for deactivation in certain scenarios, do these

same preferences hold when they are terminally ill? Con-

textual influences are unpredictable and powerful, and so it

is difficult to foresee how one may act when faced with

decline and impending death.

For the most part, patients’ desire to live trumped the

inconveniences of the ICD. The ICD can be described in

terms of a ‘‘one-value trade off’’ with death. In an exis-

tential sense, the ICD is meant to save a life of quality, but

when considered from a different person’s perspective or

by the same person at a different time, it can be viewed

with the potential for undue suffering and harm. The wide

range of deactivation rates amongst the studies at end of

life highlights the preference-sensitive nature of this deci-

sion. Increasingly, patients want control over their end-of-

life experiences, and for ICD patients, discussing deacti-

vation is an important and justifiable way to achieve this.

The multidisciplinary comprehensive counseling approach

adopted in Lewis et al. [50] may have helped terminally ill

patients and their families understand and contextualize the

trade-off more clearly. Practitioners need to be clear about

the potential for pain and suffering from repeated firings at

end of life, and that for some, a sudden death may be a

better mode of dying.

There appears to be increasing interest in understanding

how to integrate patient preferences into ICD decision-

making, particularly given the number of articles published

on this topic within the last 9 years (Fig. 1). Consideration

for patient preferences emphasizes a patient-centered care

approach, which is axiomatic to the delivery of quality

care. Rather than idolize an increasing rate of implantation

and productivity, we should begin to measure and improve

the rate and quality of discussions that occur over the

device’s lifetime to ensure that patients’ initial and sub-

sequent decisions are informed and reflective of their

preferences [59].

5 Limitations

Our findings are limited by the fact that various method-

ologies have been included, which do not lend themselves

easily to a collective analysis. However, the five-step

integrative review framework [24] we have utilized facil-

itates such combinations, and common themes were clearly

revealed. Second, given the uniqueness of ICD therapy,

these findings are not transferable to other forms of

implantable devices. Third, there was little emphasis on the

presence of family members and support persons during

consultations. Their presence is an important component of

patient-centered care [60], and they can adopt an influential

role in information recall and decision-making. Some

limitations were inherent to the studies included in the

review. Many of the studies were from single centers and

retrospective in nature. A high degree of recall bias may

exist as subjects may not clearly remember the details of

past discussions. Only two studies provided a clear blue-

print of the consent procedures, making it difficult to know

which factors contributed to better understanding and

recall.

6 Future Directions

The legal and ethical imperative of informed consent binds

clinicians to a comprehensive discussion prior to the initial

implantation. Yet, this discussion should not be limited to

that sole decision-making point. Nurses, physicians, and all

other healthcare professionals involved in the care of these

patients need to consider ICD therapy as a trajectory of

dynamic decisions; decisions that are subject to review.

The decision-making points highlighted in this review are

three of plenty opportune moments to reiterate the benefits

Fig. 1 Number of articles published per decision-making point on

the patients’ perspective in ICD decision-making from 2004 to 2013.

This figure highlights the increase in the number of articles that have

been published on the patients’ perspective on ICD decision-making

in the last 10 years. ICD implantable cardioverter-defibrillator
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and burdens, confirm understanding, and present options in

a balanced and transparent manner. Strategies are needed

to bridge the gap in comprehension, such as confirmation

of understanding, the use of decision support tools, and the

presence of support persons. A patient’s non-cardiac

medical history should also be actively monitored to ini-

tiate timely deactivation discussion and allow adequate

time for reflection and deliberation.

Future research should consider investigating the effect

of patient decision-making styles and practitioners’ con-

sultation approach on patients’ understanding and uptake

of information. It remains unclear if a patient’s mood or

mental health state has any effect on ICD decision-making,

and, if so, how these factors may influence the decision.

Future multicenter research could be designed to dilute the

effect of practice and institutional variations. Longitudinal

studies could follow patients through this decision-making

journey, and assess whether initial patient perceptions can

predict future decision-making. Finally, there is a paucity

of information regarding decision-making processes at

battery replacement. More research is required to know

how best to advocate for patients and their support persons

at this increasingly common decision-making point.

7 Conclusion

The decisions around ICDs are particularly difficult for

patients given the life and death trade off. Whether or not

patients want to make decisions related to their ICDs,

informed consent requires that patients understand the

benefits and harms of ICDs and are aware of alternative

options. By helping patients explore their preferences, they

can be better supported to participate in several elements of

a shared decision-making process and achieve higher-

quality decisions. Otherwise, we risk inappropriately using

a treatment modality that informed patients simply do not

want, or, when standing at life’s crossroads, may no longer

value.
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