
498          An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine    Vol 12  |  No 7  |  July 2017

ORIGINAL RESEARCH
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BACKGROUND: Implantable cardioverter-defibrillators (ICDs) 
offer lifesaving therapies but can become burdensome at 
the end of life. Many ICD patients choose to implement a 
do-not-resuscitate/do-not-intubate (DNR/DNI) order. When 
hospitalized, patients are seen by a range of clinicians whose 
beliefs about ICD management in DNR/DNI patients may vary. 

OBJECTIVE: To assess clinician opinions on managing ICDs in 
DNR/DNI patients and stratify it by specialty and training level.

METHODS: An online survey was sent to attending physi-
cians, fellows, advanced practice providers (physician assis-
tants and nurse practitioners), and residents in general inter-
nal medicine, cardiology, electrophysiology, and geriatrics at 
an academic medical center. Residents were compared to 
attending physicians, and attending physicians were addi-
tionally stratified by specialty.

RESULTS: The response rate was 32%, yielding 161 com-
plete responses. Among residents (n = 73), 49.3% were com-

fortable with discussing ICD deactivation and 16.4% asked 
about it routinely. By contrast, among attending physicians (n 
= 66), 78.8% were comfortable with discussing deactivation 
and 34.8% routinely asked. Fewer general internists (19.2% 
of inpatient internists, 10.5% of outpatient internists) routine-
ly asked about ICD deactivation as compared with 83.3% 
of geriatricians and 73.3% of cardiologists/electrophysiolo-
gists. Twenty-one percent of all respondents felt a DNR/DNI 
order equated to requesting ICD deactivation; Heart Rhythm 
Society (HRS) guidelines favor a more nuanced approach. 

CONCLUSIONS: Residents are less comfortable discussing 
ICD deactivation than attending physicians and do so less 
frequently. General internists discuss deactivation less rou-
tinely than cardiologists and geriatricians. Many providers 
hold opinions about ICD deactivation that differ from HRS 
guidelines. Additional didactic education could help close 
these gaps in clinician practice. Journal of Hospital Medicine 
2017;12:498-502. © 2017 Society of Hospital Medicine

Implantable cardioverter-defibrillators (ICDs) offer lifesav-
ing therapies to many patients and have been implanted in 
hundreds of thousands of patients.1 The population of pa-
tients with ICDs is growing rapidly, and the national ICD 
Registry reports over 12,000 devices are implanted monthly.2 
This population includes patients with congenital heart dis-
ease, ischemic cardiomyopathy, and idiopathic arrhythmias. 
If these patients experience ventricular tachycardia or fibril-
lation, an ICD attempts to restore sinus rhythm and prevent 
death. While a shock from an ICD may be lifesaving, it can 
be a traumatic and startling experience for the patient and 
perhaps distressful for families to witness.3,4

Although ICDs are intended to save lives, they do not 
slow the progress of the patient’s underlying cardiac and 
noncardiac comorbidities. All these patients will eventually 
die, whether from their cardiac disease or another condi-
tion. The literature includes many anecdotes about patients 
shocked multiple times by their defibrillator while actively 
dying.4 These situations could be prevented with preemp-
tive ICD deactivation. (ICDs can function not only as car-

dioverters and defibrillators, as implied by their name, but 
also as pacemakers. “Deactivation” as used in this paper 
refers only to disabling the tachycardia therapies. No dis-
tinction was made between defibrillation with a shock and 
anti-tachycardia pacing.) Therefore, research on ICD deac-
tivation has emphasized patients who are acutely terminally 
ill, while less emphasis has been placed on patients who are 
not actively dying.4–8 

Patients may, for a variety of reasons, request a do-not-re-
suscitate/do-not-intubate (DNR/DNI) order as their code 
status. However, it is not necessarily clear what a DNR/DNI 
order implies for ICD management. One survey of attending 
physicians found that 19% of respondents felt a DNR/DNI 
order was equivalent to requesting ICD deactivation.9 On 
the other hand, patients are split on whether they would 
want their device deactivated while in hospice or even at the 
very end of life.6 Heart Rhythm Society (HRS) guidelines 
favor a nuanced approach to ICD deactivation in DNR/DNI 
patients that emphasizes the individual patient’s comorbid-
ities and goals.10 A patient’s individual circumstances might 
justify a choice to be DNR/DNI without deactivating the 
ICD. Decision-making in these circumstances requires a 
careful conversation between the patient and clinician. It 
is important to identify barriers that might prevent optimal 
shared decision-making. 

Clinicians have been surveyed on ICD management at 
the end of life, but these studies have generally focused on 
attending physicians.5,9,11 However, physician trainees (ie, 
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residents and fellows) as well as advanced practice providers 
(ie, physician assistants and nurse practitioners) are respon-
sible for much of the clinical care provided to hospitalized 
patients. In particular, they are often the clinicians to dis-
cuss code status with patients. Different specialties (eg, car-

diology, general medicine, and geriatrics) manage different 
sets of patients, which might affect clinicians’ opinions on 
ICD management. We therefore designed a survey to assess 
clinician attitudes and beliefs regarding ICD deactivation, 
including in non-terminally ill patients, and to evaluate for 

differences according to training level and spe-
cialty.

METHODS
Case-based and Likert-scale questions were con-
sidered for this survey, with the latter being cho-
sen for ease of completion by respondents. An 
online survey tool (SurveyMonkey; San Mateo, 
CA) was used for data collection; no identifying 
data were collected. E-mail invitations to partic-
ipate were sent to a combination of mailing lists 
and individual addresses for residents, fellows, 
advanced practice providers, and attending phy-
sicians in general internal medicine, cardiology, 
electrophysiology, and geriatrics. The survey re-
mained open for 2.5 weeks. It was conducted 5 
months into the academic year, thus trainees were 
well-established in their current roles. Two $25 
gift cards were offered to respondents who entered 
their e-mail into a drawing; responses were not 
tied to e-mail addresses. Approval for the study 
was obtained from the University of Michigan In-
stitutional Review Board.

The survey posed 12 questions assessing general 
attitudes about ICDs as well as individual beliefs 
and behaviors relating to ICD deactivation. An-
swers were on a Likert scale of 1 to 5 with 1 rep-
resenting “strongly disagree” and 5 representing 
“strongly agree.” A score of 3 indicated “unsure or 
neutral.” The first 3 questions appeared together 
on the first page and were prefaced with “Please 

TABLE. Demographic Data of Survey Respondentsa

Clinical role 

PGY1 PGY2 PGY3/4 Fellow PA/NP Attending Total

Specialty

Internal Medicine Resident 24 21 28 -- -- -- 73

General Medicine, Outpatient -- -- -- -- 1 26 27

General Medicine, Inpatient -- -- -- -- -- 19 19

Cardiology -- -- -- 8 4 13 25

Electrophysiology -- -- -- 1 2 2 5

Geriatrics -- -- -- -- 6 6 12

Total 24 21 28 9 13 66 161

aDashes indicate no individuals in that category.

NOTE: Abbreviations: NP, nurse practitioner;  PA, physician assistant.

FIG. 1. Answers of all respondents. X-axis indicates the percentage giving an affirmative 

answer, defined as either “agree” or “strongly agree.”
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respond to the following statements about ICD shocks.” 
The next 9 were likewise grouped on the next page and were 
prefaced with “Please respond to the following statements 
about ICD deactivation.” All 12 questions are shown in 
Figures 1 and 2. Respondents could easily return to previ-
ous questions and change their answers. The survey ended 
with a third page showing 3 multiple choice demographic 
questions. The demographic questions were about clinical 
role (first-, second-, third-, or fourth-year resident, fellow, 
advanced practice provider, and attending), specialty, and 
number of ICD deactivations the respondent had been di-
rectly involved in (0, 1 to 5, 5 to 10, and more than 10). 
Specialty options were internal medicine resident, inpatient 
general medicine, outpatient general medicine, cardiology, 
electrophysiology, and geriatrics. 

Likert scale answers of “agree” or “strongly agree” were 
grouped together as an affirmative response, while all other 
answers were grouped together as a nonaffirmative response. 
For analysis, residents were grouped together and their re-
sponses compared with attending physicians as a group. Ad-
ditional analysis was done comparing attending physicians 
stratified by clinical specialty. Given the small 
number of responses from attending electrophys-
iologists, they were grouped with attending car-
diologists for analysis. Due to the limited number 
of fellows and advanced practice providers who 
responded, further evaluation of these groups was 
not performed. Finally, the number of ICD deac-
tivations respondents had been involved in was 
stratified by training level. All comparisons were 
performed using the two-tailed Pearson’s chi-
squared test. 

RESULTS
A total of 170 responses were collected from 508 
individuals on the e-mail lists. Two responses 
were from registered nurses who were not part of 
the intended study sample and 7 responses were 
incomplete, having only answered the first 3 
questions. These 9 responses were excluded from 
further analysis, yielding an overall response rate 
of 32%. The demographics of the remaining 161 
respondents are shown in Table 1. Figure 1 shows 
overall responses to each question. 

When comparing residents to attending phy-
sicians, there were no statistically significant be-
tween-differences except on questions 5 and 6. 
Specifically, residents were less comfortable than 
attending physicians discussing ICD deactivation 
and did so with less regularity (P < .001 and P 
= .018, respectively; Figure 2). Comfort lev-
els improved markedly with experience: 29.2% 
of interns expressed comfort asking about ICD 
deactivation as compared with 60.7% of third- 
and-fourth year residents and 78.8% of attending 
physicians. Furthermore, comfort level seemed to 

parallel the regularity with which respondents asked about 
ICD deactivation: 4.2% of interns routinely asked about 
ICD deactivation as compared with 21.4% of third- and 
fourth-year residents and 34.8% of attending physicians. 

The only statistically significant difference when compar-
ing attending physicians by specialty was on question 6 of 
the survey with the groups being unequal in their reliability 
at asking about ICD deactivation during code status discus-
sions (P < .001; Figure 2). Of cardiologists and electrophys-
iologists, 73.3% said they routinely ask about ICD deacti-
vation, as well as 83.3% of geriatricians. By contrast, only 
19.2% of outpatient general internists and 10.5% of inpa-
tient general internists (ie, hospitalists) said they routinely 
ask about ICD deactivation. 

There were no differences between groups when asked 
whether ICD deactivation was part of a DNR/DNI order 
(question 8), or if an ICD should be deactivated in DNR/
DNI patients (questions 9 and 10). As shown in Figure 1, 
21.1% of respondents felt that a DNR/DNI order is equiv-
alent to requesting ICD deactivation, 60.2% felt that ter-
minally ill DNR/DNI patients should have their device de-

FIG. 2. Stratified responses to questions 5 and 6. The top 2 bars represent the residents and 

all attending physicians. The bottom 4 bars are attending physicians stratified by specialty. 

Residents are less comfortable than attending physicians asking about ICD deactivation (P 

< .001; question 5). Additionally, residents ask about ICD deactivation less routinely than 

attending physicians (P = .018; question 6). Attending physicians of different specialties differ 

with respect to how routinely they ask about ICD deactivation (P < .001). X-axis indicates the 

percentage giving an affirmative answer. Stars indicate statistically significant between-group 

differences. 
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activated, and 28% felt that non-terminally ill DNR/DNI 
patients should have their device deactivated. 

Groups were unequal with respect to the number of ICD 
deactivations in which they had been directly involved (Fig-
ure 3; P < .001). Over half of interns had not been involved 
in any ICD deactivations as compared with only 10.7% of 
third- or fourth-year residents. Of the 20 geriatricians, car-
diologists, and electrophysiologists, 45% had been involved 
in at least 5 ICD deactivations. Of note, although 77.8% of 
fellows reported being involved in more than 10 ICD deac-
tivations, these 9 respondents were all in cardiology or elec-
trophysiology. 

DISCUSSION
Overall, our major findings were (1) residents, who provide 
much of the clinical care in a teaching hospital, are remark-
ably uncomfortable discussing ICD deactivation, (2) general 
internists and residents ask about ICD deactivation infre-
quently compared to geriatricians and cardiologists, and (3) 
about one fifth of our respondents believe ICD deactivation 
is automatically part of a DNR/DNI order.

Although the majority of respondents did not routinely ad-
dress ICD deactivation in conjunction with code status, there 
was significant variability among subgroups. For example, 
83.3% of geriatricians routinely discussed ICD deactivation 
as part of code status compared with only 4% of first-year res-
idents and 10.5% of inpatient general internists. This finding 
is interesting because 90.7% of all respondents believed that 
discussions of code status should address preferences on ICD 
deactivation. This apparent discrepancy could be explained 
by the relatively small number of patients admitted to the 
hospital who have both an ICD and a request to be DNR/
DNI. Residents and inpatient general internists see a very 
broad spectrum of patients; ICD deactivation is frequently ir-
relevant in the cases these physicians manage. The subset of 

patients seen in consultation by cardiologists and 
geriatricians, by contrast, is expected to include a 
larger proportion of patients with ICDs. Therefore, 
discussing ICD deactivation will be more relevant 
to their daily practice. Fear of alienating patients 
was not a reason for our findings, as our respon-
dents did not express concern that recommending 
ICD deactivation would harm the patient-clini-
cian relationship. 

There are several possible reasons that resi-
dents, particularly interns, are uncomfortable dis-
cussing ICD deactivation. A lack of exposure to 
ICD deactivation is probably a key contributor. 
Over half of interns had never been involved in 
any ICD deactivations. Residents and hospital-
ists may also feel as if they are overstepping their 
boundaries to discuss deactivating ICD therapies. 
Their feelings may not be misplaced, as one sur-
vey of ICD patients found that over 75% thought 
responsibility for discussing ICD deactivation, at 
least at the end of life, rests with cardiologists or 

electrophysiologists.6 
The HRS guidelines call for individualized decisions re-

garding ICD deactivation, even if a patient is DNR/DNI. 
However, our respondents frequently felt a standardized ap-
proach was indicated, with 21% believing that a DNR/DNI 
order included ICD deactivation. Additionally, 28% agreed 
that even non-terminally ill DNR/DNI patients should have 
their device deactivated. This is relevant because it is the role 
of clinicians to engage in shared decision-making with their 
patients. If the clinician holds the fixed belief that a DNR/
DNI order, regardless of the precise clinical scenario, should 
include ICD deactivation, they may pressure a patient to have 
their device deactivated even if it could still benefit them. 

In 2009, Kelley et al published results of a survey on ICD 
deactivation at the end of life.9 They contacted 4,876 at-
tending physicians in cardiology, electrophysiology, geri-
atrics, and general medicine, receiving 558 responses. The 
survey included Likert-scale questions assessing attitudes 
and knowledge about ICD functionality. Demographic in-
formation was also collected, including how many patients 
in their practice had ICDs and how often they had previous-
ly discussed ICD deactivation. 

There are some interesting comparisons between Kelley et 
al’s findings and ours, although we included trainees and the 
precise wording of questions was different. The specific ques-
tions used by Kelley et al to ask whether ICD shocks were 
painful or distressing and to ask if ICD deactivation is part of 
a DNR order were: “The shock from an ICD is very painful 
for most patients.” “The shock of an ICD at the end of life is 
distressing to a patient and their loved ones.” “A DNR order 
is equivalent to deactivation of an ICD.” 

Only 47% of general internists in the Kelley et al survey 
thought that ICD shocks were painful, compared with 83% 
of electrophysiologists. In addition, 65% of general inter-
nists and 85% of electrophysiologists viewed shocks at the 

FIG. 3. The number of ICD deactivations respondents were directly involved in, stratified by 

training level. For conciseness, respondents who answered 1 to 5 and 5 to 10 are shown to-

gether. Although fellows appear to be the most experienced, all of them were in either cardiology 

or electrophysiology. The overall difference among the groups was statistically significant (P < 

.001). Y-axis indicates the percentage in each range.
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end of life to be distressing to patients and families. By con-
trast, our respondents were nearly unanimous in believing 
shocks to be painful and distressing. This discrepancy may 
be due to the growing prevalence of ICDs over the past sev-
eral years as well as the growing body of literature on unnec-
essary shocks at the end of life. In line with our study, 19% 
of their respondents believed a DNR order was equivalent to 
ICD deactivation.9 

Taken together, our findings indicate that additional edu-
cation for clinicians of all levels could be helpful. Didactic 
lessons cannot replace experience, and it is important for 
residents to be exposed to discussions of ICD deactivation. 
However, lessons about ICD therapies and practical exam-
ples of how to broach the topic of deactivation could be ben-
eficial, especially for interns whose responsibility includes 
discussions of code status. Within the context of an internal 
medicine residency, the fundamentals of ICD functionality 
could be covered during rotations on cardiology or pallia-
tive care services. Additionally, the recommendations of the 
HRS for device management can be covered in didactic ses-
sions. Similar opportunities could be built into continuing 
medical education for practicing physicians and the training 
of advanced practice providers. 

There are limitations to this survey, most notably the fact 
that it was restricted to a single academic medical center, the 
patient population and practices of which may not be gen-
eralizable to medical practice at large. Selection bias is also 
a distinct possibility given the 32% overall response rate; 
those who responded may feel more strongly about the sur-
vey topic. Our study subgroups may have interpreted ques-
tions differently because of their particular area of clinical 
practice. The small sample size also precluded an effective 
analysis of fellows and advanced practice practitioners due 
to lack of power. A major strength of this survey was the 
inclusion of a large number of residents upon whom the ma-
jority of inpatient contact rests. Future work could include 
expanding the survey to multiple medical centers, which 
would enhance generalizability and improve the ability to 
recruit sufficient fellows and advanced practice providers. 

CONCLUSION
In summary, we conducted a single-center survey of residents, 
fellows, advanced practice providers, and attending physi-

cians on their attitudes and beliefs about ICD deactivation 
in DNR/DNI patients. Residents are particularly uncomfort-
able discussing ICD deactivation with patients, which is an 
important finding because of their crucial role in providing 
patient care. Additionally, residents and hospitalists do not 
broach the topic of deactivation regularly, especially when 
compared to geriatricians and cardiologists. Despite HRS 
guidelines to the contrary, a fifth of our respondents believed 
that DNR/DNI orders include ICD deactivation. Overall, 
ICD deactivation in DNR/DNI patients is a topic that needs 
further attention in clinical education so that patients re-
ceive care that respects their individual wishes. 

Disclosure: Nothing to report.
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