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Abstract

Background—When patients are not adequately engaged in decision making, they may be at 

risk of decision regret. Our objective was to explore patients’ perceptions of their decision-making 

experiences related to implantable cardioverter-defibrillators (ICD).

Methods—Cross-sectional, mailed survey of 412 patients who received an ICD without cardiac 

resynchronization therapy (CRT) for any indication between 2006–2009. Patients were asked 

about decision participation and decision regret.
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Results—295 patients with ICDs responded (72% response rate). Overall, 79% reported that they 

were as involved in the decision as they wanted. However, 28% reported that they were not told of 

the option of not getting an ICD and 37% did not remember being asked if they wanted an ICD. In 

total, 19% reported not wanting their ICD at the time of implantation. Those who did not want the 

ICD were younger (<65 years; 74% vs. 43%, p<.001), had higher decision regret (31/100 vs. 

11/100, p<.001), and reported less participation in decision making (the doctor “totally” made the 

decision, 9% vs. 3%; p<.001).

Conclusions—A considerable number of ICD recipients recalled not wanting their ICD at the 

time of implantation. While these findings may be prone to recall bias, they likely identify 

opportunities to improve ICD decision making.
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Introduction

Implantable cardioverter-defibrillators (ICDs) have become a cornerstone of therapy for 

selected patients at risk of sudden cardiac death. Once used only for patients who had 

survived cardiac arrest (secondary prevention), ICDs are now broadly indicated to reduce 

mortality in patients at risk for lethal ventricular arrhythmias (primary prevention, as defined 

by class II–III heart failure and an ejection fraction of 35% or less).1 More than 110,000 

ICDs are implanted in the United States each year,2 and a significant portion of the 

estimated 5 million patients in the United States with systolic heart failure may benefit from 

the devices to reduce their risk of sudden cardiac death.3

Despite survival benefits in appropriately selected patients, ICDs exemplify the complexities 

of decision making surrounding use of medical technologies to extend life. ICDs are a 

prophylactic therapy with potential harms: procedural complications, device malfunctions, 

inappropriate shocks, reduced quality of life, psychological distress, an increase in 

hospitalizations, and futile shocks that increase discomfort at the end of life.4–6 There is a 

pressing need to ensure that decision making regarding the devices is informed and 

consistent with patient preferences. Recognizing this need, the 2013 guidelines of the 

American College of Cardiology (ACC) and American Heart Association (AHA) 

recommend that physicians engage in shared decision making with patients and families 

surrounding ICD implantation. These guidelines specify that discussions should include the 

potential for sudden cardiac death as well as non-sudden death from other conditions.7 In 

addition, the ACC, AHA and American Medical Association have proposed a new health 

care quality metric that addresses “counseling about the potential benefits of ICDs.”8

Previous research has shown that patients overestimate the survival benefits associated with 

ICDs, and that their decisions regarding ICD implantation may be based on these 

assumptions.9 Cardiologists tend to minimize the potential harms of ICDs and instead 

emphasize potential survival benefits.10–13 Yet patients and families may make different 

healthcare decisions if fully informed and given the opportunity to engage in shared decision 

making.14–16 While there are many indications for ICDs and patients can receive ICDs for 
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primary or secondary prevention, the objective of this study was to explore patients’ 

perceptions of their decision-making experiences related to their ICD, regardless of 

indication.

Methods

Design Overview

This was a cross-sectional study of patients from a large integrated delivery system in 

Colorado who had ICDs for either primary or secondary prevention. Patients completed a 

mailed survey regarding their experiences at the time of ICD implantation and thereafter.

Setting and Participants

Eligible patients were identified from a registry of ICD recipients developed for the 

Longitudinal Study of ICDs, a cohort established to understand a broad range of outcomes in 

patients receiving ICDs outside of the context of randomized controlled trials.17 All patients 

were enrolled in a nonprofit health plan with an integrated delivery system. Patients were 

included in the registry if they were 18 years of age or older, English speaking, and had 

received an ICD between 2006 and 2009. The survey was administered in 2011. Receipt of 

an ICD was determined based on the presence of an inpatient or outpatient procedure code 

for insertion or ongoing evaluation of a single or dual-chamber ICD (33240, 33245, 33246, 

33249, 93282, 93283).

Survey Development

The survey was originally developed to test the psychometric properties of an instrument to 

measure the quality of ICD decision making, which was designed using previously-

described methods.18 Briefly, decision quality involves a process of identifying key 

knowledge and values relating to the decision in question. The development of the ICD-

specific decision quality measure (the ICD Decision Quality Instrument), including the 

identification and psychometric properties related to these knowledge and values items, will 

be reported in a separate report. The 75-question survey included a section on decision 

participation, which included 10 items. Six of these items were based on decision processes 

identified as being important by the International Patient Decision Aids Standards 

committee.19 These 6 items had good reliability estimates, with a Cronbach’s alpha of 0.80. 

The remaining four participation items asked: “Did you want an ICD?”, “Who made the 
final decision about your ICD?”, “How much were you involved in making the decision 

about your ICD?” and an open ended response asking them to identify the “main reason” 

they got the ICD.

The survey also included the Decision Regret Scale, a validated tool for measuring regret 

after health care decisions (scored 0–100).20 The scale includes five short statements such 

as, “I regret the choice that was made,” and “I would go for the same choice if I had it to do 
over again.” Participants are then asked to indicate the extent to which they agree or disagree 

with the statements by choosing a number from 1 (“Strongly Agree”) to 5 (“Strongly 
Disagree”). Decision regret has a Cronbach’s alpha of 0.81–0.92, and has been correlated 

with satisfaction, decision conflict, and quality of life. Additionally, the survey collected 
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information on patient demographics, self-reported health status and comorbidities, 

subjective memory complaints, knowledge of ICD function, risks and benefits, and history 

of ICD shocks since implantation.21 Comorbidities were assessed by asking, “Has a doctor 
ever told you that you have any of the following [conditions]?” Health literacy was assessed 

using an established 3-item screening tool that has been shown to have c-statistics of 0.74 

and 0.8422 when compared to longer health literacy assessments and has been validated in 

patients with heart failure by demonstrating its association with poorer outcomes.23, 24 The 

full survey can be found in Appendix 1. No data were collected from the registry.

Consenting and Data Collection Procedures

Eligible patients from the registry were sent a letter about the survey with an opt-out 

postcard. Those who did not opt out were mailed the survey, and non-responders received 

another mailing. Patients who did not respond to any of the mailings were called up to nine 

times to ask them to complete the survey via telephone.24, 25 The opt-out approach was used 

to increase response rate and because it may reduce bias by eliminating barriers to 

participation, especially for functionally-impaired individuals or those in poor health.26 It is 

possible (though unlikely) that some non-responders had died after being identified as 

eligible and before the initial mailing. The opt-out approach does not seem to be associated 

with increased distress among bereaved relatives as compared with an opt-in approach that 

requires potential participants to request the questionnaire by returning a reply slip.26 The 

study was approved by the Institutional Review Board of the Kaiser Institute for Health 

Research.

Analysis

Participants were stratified by demographic characteristics (gender, age, race/ethnicity, 

education, marital status), the presence or absence of 12 comorbidities, subjective memory 

complaints, years since ICD implantation, participation in ICD decision making, values 

around living as long as possible vs. dying quickly, experience living with their ICDs, health 

literacy, and basic understanding of ICD function, risks and benefits. Those responding 

“Yes” or “No” to the question about wanting an ICD were compared using Pearson’s Chi-

squared test for dichotomous outcomes and t-tests for continuous outcomes. P-values <0.05 

were considered significant. Analyses were performed using Stata Version 12.0 software 

(Stata Corporation, College Station, TX).

Responses to the open-ended items were categorized using a simple card-sort methodology 

where like responses were grouped into categories using Microsoft Word.27 Two 

investigators (DM and AJ) independently reviewed the transcripts to identify themes and 

met to develop consensus regarding which themes were represented by the quotes and how 

these themes could be categorized. The categories were developed using a mixed inductive 

and deductive approach.28 The investigators then iteratively modified the initial categories as 

they reviewed subsequent transcripts.
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Results

Sample Characteristics

A total of 295 patients with ICDs responded to the survey (response rate 72%). 

Demographic characteristics of respondents are reported in Table 1. Overall, 50% of study 

participants were aged ≥65 years, most were male and white. Patients had a high burden of 

comorbid illness: for example, 61% of respondents had congestive heart failure, 27% had 

diabetes, 16% had cancer (either current or past), 23% had depression, 21% had anxiety, 

92% had more than one comorbidity, and 14% said their memory was a problem or a serious 

problem. Among respondents, 63% had an ICD for 4 or more years, and 43% had received 

an ICD shock since implantation, with 32% reporting multiple shocks.

Decision-Making Experiences

Overall, the majority of patients (79%) reported that they were involved in the decision 

making as much as they wanted (Table 2). However, 28% reported that they were not told 

that they had the option of not getting an ICD and 37% reported that they did not remember 

being asked if they wanted an ICD. The majority (93%) of patients reported that they had 

talked with their doctor about the reasons to get the ICD, while a considerably smaller 

percentage (61%) reported that they had talked with their doctor about reasons not to get an 

ICD (Table 3). In the only open-ended question asking patients their reasons for getting an 

ICD (Table 4), the most commonly identified reasons were that they got the ICD to improve 

health/heart failure/quality of life (29%) or to prolong life/avoid cardiac arrest (23%). A 

considerable proportion of patients reported that their major reason was that the doctor 

knows best (16%) or that they had no choice (17%).

Of the 263 respondents who answered the question about whether they wanted their ICD at 

the time of implantation, 19% reported that they did not want it. Those who stated that they 

did not want their ICD were younger (<65 years old; 74% vs. 43%, p<0.001) and reported 

higher decision regret (31/100 vs. 11/100, p<.001). Survey respondents who indicated that 

they did not want their ICD recalled less participation in their decision making (Table 5). For 

example, they were less likely to feel that doctors had explained the option of not getting an 

ICD (58% vs. 80%, p<.002) and were less likely to feel that doctors had discussed how they 

would feel if their heart failure continued to get worse. Overall, those who said they did not 

want their ICD were more likely to feel that the doctor made the final decision about 

whether or not they should get an ICD (the doctor “totally” made the decision, 9% vs. 3%; 

p<.001).

There were no significant differences between those who did and did not want their ICD 

with respect to sex, race, education, marital status, or number of comorbidities. Also, 

patients wanting and not wanting their ICD were equally likely to have experienced a shock 

(41% vs. 53%, p=.19) and equally likely to value dying quickly over living as long as 

possible (6.76 vs. 6.14 out of 9, p=.14).
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Discussion

In our survey of patients with ICDs, we found a broad range of decision-making 

experiences. The majority of patients reported approval of their decision-making process and 

participation. Notably, some patients reported less participation than they would have liked 

and regret. A fair number indicated that they did not want their ICD. These findings may be 

prone to recall bias, in which patients express disappointment with experiences occurring 

after the device was implanted. Yet, these results also identify areas where the decision-

making process can be improved.

Nearly 1 in 5 patients who consented to have an ICD indicated that they did not want the 

device at the time of implantation. While recall bias may contribute to these findings, we 

must also entertain additional possibilities. Patients may have been properly informed and 

believed that the potential lifesaving benefits of ICD therapy outweighed the risks. Or, they 

may have been hesitant to question the doctor. We do not know if they expressed their 

doubts to their physician prior to implantation, or if there were there factors that convinced 

them to accept the device despite not wanting it. It is also possible that they came to regret 

their decision after their lived experiences with the device and its trade-offs.

Our results are consistent with findings described by others. For example, a recent focus 

group study found that 80% of patients with ICDs could not recall having a discussion with 

their cardiologist about risks associated with ICD implantation or potential long-term 

complications.12 Two other qualitative studies of ICD recipients found that patients relied on 

doctors to decide whether an ICD was best for them, and doctors often emphasized the 

benefits and minimized the potential harms.10, 29 Indeed, a recent review of 25 studies 

exploring the patients perspectives in decision making demonstrated a common theme that 

patients faced with ICD-related decisions often misunderstood the functionality of their 

ICD, or overestimated its benefit.11 Although the ACC and AHA recommend shared 

decision making surrounding the use of technologies such as ICDs in patients with heart 

failure, there are substantial challenges to implementing these guidelines.7, 30 Discussions 

with patients about the tradeoffs of pursuing treatment with invasive technologies are 

complex and time-consuming. Cardiology has historically focused on prolonging life, and 

cardiologists may feel that they are doing patients a disservice if they emphasize the 

potential downsides of ICD therapy.31 In addition, physician quality metrics, fragmentation 

of care, and the incentive structure of the existing fee-for-service health care system are 

impediments to high-quality, shared decision making.10, 32

We found that patients who reported not wanting their ICDs were more likely to be younger. 

Older patients may be more aware of their own mortality and thus more willing to accept the 

burdens of ICD therapy in exchange for the possibility of life extension.33 Older adults are 

also more likely to have low health literacy, cognitive impairment and sensory deficits that 

make it difficult for them to communicate effectively with their doctors and may make them 

more likely to follow a doctor’s advice without question.34, 35 However, the survival benefit 

of ICDs may be diminished in older adults and those with certain types of cancer due to their 

high burden of coexisting illnesses, and the potential harms are magnified.2, 36, 37 Thus, it is 

particularly important that older adults and patients with serious, life-limiting comorbidities 
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are informed about the uncertainties of ICD therapy and given an opportunity to participate 

in shared decision making.

The major limitation of our study is recall bias. The majority of participants had had their 

ICDs for more than 4 years, and patients’ perceptions may be affected by experiences 

occurring after the ICD was implanted. The fact that patients who reported wanting and not 

wanting their ICD were equally likely to have experienced shocks lessens this concern to 

some extent, however it does not eliminate the possibility of recall bias.

Participants were relatively well-educated, English-speaking and had health insurance. On 

the one hand, these characteristics limit generalizability. However, they also underscore the 

need for improved shared decision-making, since even in this population, there were issues 

with high-quality patient-physician communication and decision making. We did not collect 

information on the indication for the ICD, and were unable to distinguish between patients 

who received their ICDs for primary or secondary indications. This is a limitation, as 

patients who have already experienced an episode of sudden death may have very different 

perceptions than those who receive ICDs for primary prevention. Survivorship bias is 

another potential limitation, though it is not clear which way this would influence our 

results. In addition, we did not have data on complications related to the ICD or on 

appropriate vs. inappropriate shocks. Both of these may influence how a patient looks back 

on the decision-making experience. Finally, we do not know the content of the conversations 

that took place, if patients’ recollections were accurate, or if they would have made different 

decisions in other circumstances.

Our findings provide insight into the patients’ perceptions of their decision-making 

experiences surrounding ICD implantation, and identify opportunities for improvement in 

this process. The decision to implant an ICD is highly preference-sensitive because of the 

considerable tradeoffs involved. This is particularly true for primary prophylaxis ICDs in 

patients with serious competing health risks, in whom the benefits of the ICD are uncertain 

and the potential harms may be magnified. Shared decision making in patients with ICDs is 

an ongoing process, beginning with the first discussion about implantation to subsequent 

decisions about battery replacement and deactivation. At each decision point, the patient 

should be provided with complete information about the risks and benefits of the device, the 

clinical uncertainties associated with ICD therapy, and the alternatives. Practitioners should 

elicit and respect patient preferences in the context of the patient’s overall health status. 

Patient decision aids, evidence-based tools that can help patients clarify their values, are a 

potential solution to improve patient involvement in the ICD decision process.14, 38, 39

With the rapid pace of medical advances, physicians need to engage with patients in 

thoughtful consideration of the potential benefits – as well as the difficult trade-offs – of 

using medical technologies to extend life. Future research should develop and evaluate 

interventions designed to improve physician-patient discussions of such trade-offs. In 

addition, it will be important to assess implementation of the ACC/AHA clinical practice 

guidelines that seek to promoted shared decision making.
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Table 1

Baseline characteristics of survey respondents

N %a

Gender

 Male 229 77.6

Age (at time of survey; n=292)

 < 55 59 20.0

 55–64 85 28.8

 65–74 73 24.7

 75–84 67 22.7

 85 + 8 2.7

Race/Ethnicity (N=292)

 American Indian or Alaskan Native 12 4.1

 Black or African American 13 4.4

 White 250 85.6

 Hispanic/Latino 17 5.9

Education (N=292)

 Less than 9th grade 1 0.3

 Some high school 26 8.9

 High school graduate or equivalency degree 63 21.6

 Some college, 4-year college graduate or more than 4-year degree 202 69.2

Marital Status (N = 289)

 Married 206 71.3

Comorbidities

 Anxiety (n = 287) 61 21.3

 Cancer (n = 286) 45 15.7

 Chronic obstructive pulmonary disease (COPD) (n = 282) 34 12.1

 Congestive heart failure (n = 291) 178 61.2

 Dementia (n = 285) 5 1.8

 Depression (n = 288) 67 23.3

 Diabetes (type I or II) (n = 285) 78 27.4

 Coronary artery disease (blocked arteries, heart attack, stents, bypass surgery) (n = 290) 165 56.9

 Hypertension (n = 288) 108 37.5

 Kidney Failure (n = 286) 16 5.6

 Liver Disease (n = 286) 11 3.8

 Stroke (n = 289) 26 9.0

Subjective Memory Complaints (n = 283)

 “A problem” or “a serious problem” 39 13.8

Duration of ICD Implantation (N=293)
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N %a

 Less than 2 years 49 16.7

 2–4 years 61 20.8

 More than 4 years 183 62.5

a
Totals may not equal 295 because of item non-response.
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Table 2

Decision participation

Yes
n (%)a

No
n (%)

Did the doctors explain that you had the option of not getting an ICD? 202 (71.9) 79 (28.1)

Did any of your doctors ask you if you wanted an ICD? 180 (62.7) 107 (37.3)

Who made the final decision about your ICD n = 289 %

 Totally you 50 17.3

 Mostly you 39 13.5

 Both you and your doctor equally 126 43.6

 Mostly your doctor 57 19.7

 Totally your doctor 17 5.9

How much were you involved in the decision about your ICD n = 279

 Much less than you wanted 18 6.5

 A little less than you wanted 30 10.8

 About as much as you wanted 221 79.2

 A little more than you wanted 6 2.2

 Much more than you wanted 4 1.4

a
Totals may not equal 295 because of item non-response.
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Table 3

Recall of experiences talking with doctors and other health care professionals about ICDs

A Lot
n (%)a

Some
n (%)

A Little
n (%)

Not at All
n (%)

How much did you and your doctors talk about the reasons to get an ICD? (n = 
288)

129 (44.8) 103 (35.8) 37 (12.8) 19 (6.6)

How much did you and your doctors talk about he reasons not to get an ICD? (n = 
287)

41 (14.3) 77 (26.8) 57 (19.9) 112 (39.0)

How much did you and your doctors talk about how you felt about getting an ICD? 
(n = 289)

72 (24.9) 98 (33.9) 59 (20.4) 60 (20.8)

How much did you and your doctors talk about how you felt about the possibility 
that your heart failure would continue to get worse? (n = 288)

76 (26.4) 97 (33.7) 48 (16.7) 67 (22.3)

a
Totals may not equal 295 because of item non-response.
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Table 4

Responses to “What was the main reason that you got an ICD?”

Theme %a (n) Representative Quotes

Improve Health/Heart Failure/
Quality of Life

29.1% (83) “I felt it was the best way to give me quality of life and a prolonged life with my heart 
problem.”

Prolong Life/Avoid Arrest 22.8% (65) “I was 50 yrs old and have a 13 yr old daughter, she was 9 at the time in 2007. I am a 
single dad and want to see her grow up.”

Dr. Thought/Knows Best 16% (47) “After open heart surgery, my doctor had a meeting with other doctors and they thought 
an ICD was a good choice.”

Had no choice/needed it/afraid not 
to

16.5% (46) “Scared of another heart attack – talked into it by others.”
“The uncertainty/I felt I was being held hostage in the hospital until I agreed.”
“The doctor said he could not sign me out without a defibrillator.”

Peace of Mind/Insurance 12.7% (36) “Even though I was merely a borderline case for getting an ICD, I chose it as a type of 
‘insurance’ against a problem.”

Joint Decision 1.1% (3) “A good discussion of possible risks/benefits with the doctors for my particular condition 
and outdoor lifestyle was positive.”

Other 1.8% (5)

No response 3.5% (10)

a
Percentage is calculated as percentage of respondents (n=285)
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Table 5

Comparisons between patients who did and did not want their ICD on measures of decision regret

Did you want an ICD?a

Yes (n = 214) No (n = 49) P-value (χ2)

I would go for the same choice

 Strongly Agree (n=158) 68.4% 28.3%

 Agree (n=68) 25.0% 32.6%

 Neither Agree/Disagree (n=18) 5.2% 15.2% p < .001

 Disagree (n=11) 0.9% 19.6%

 Strongly Disagree (n=3) 0.5% 4.3%

The choice did me a lot of harm

 Strongly Disagree (n=156) 66.8% 32.6%

 Disagree (n=65) 25.1% 26.1%

 Neither Agree/Disagree (n=24) 4.3% 32.6% p < .001

 Agree (n=11) 3.3% 8.7%

 Strongly Agree (n=1) 0.5% 0%

Who made the final decision about your ICD?

 Totally the patient (n = 49) 18.8% 19.1%

 Mostly the patient (n = 39) 16.0% 10.6%

 The doctor and patient equally (n = 118) 50.2% 23.4% p < .001

 Mostly the doctor (n = 43) 11.7% 38.3%

 Totally the doctor (n = 11) 3.3% 8.5%

How much did you and your doctors talk about how you felt about the possibility that 
your heart failure would continue to get worse?

 A lot (n = 75) 30.8% 20.8%

 Some (n = 91) 37.0% 27.1% p < .001

 A little (n = 41) 17.1% 10.4%

 Not at all (n = 52) 15.2% 41.7%

Did your doctors explain that you had the option of not getting an ICD?

 Yes (n = 192) 79.8% 57.8% p < .002

 No (n = 61) 20.2% 42.2%

a
Totals may not equal 295 because of item non-response.

Pacing Clin Electrophysiol. Author manuscript; available in PMC 2017 October 01.


	Abstract
	Introduction
	Methods
	Design Overview
	Setting and Participants
	Survey Development
	Consenting and Data Collection Procedures
	Analysis

	Results
	Sample Characteristics
	Decision-Making Experiences

	Discussion
	References
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

