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Aims Information provided to patients prior to implantable cardioverter-defibrillator (ICD) insertion and their participation in the
decision-making process are crucial for understanding ICD function and accepting this lifelong therapy. The aim of this study
is to evaluate the extent to which different aspects related to ICD and quality of life were transmitted to patients prior to
ICD implantation.

Methods
and results

Prospective, multicenter European study with an online questionnaire initiated by the European Heart Rhythm Association.
The questionnaire was filled-in directly and personally by the ICD patients who were invited to participate. A total of 1809
patients (majority in their 40s–70s, with 624 women, 34.5%) from 10 European countries participated in the study. The
median time from first ICD implantation was 5 years (interquartile range 2–10). Overall, 1155 patients (71.5%) felt optimally
informed at the time of device implantation, however many respondents received no information about ICD-related com-
plications (n= 801, 49.6%), driving restrictions (n= 718, 44.5%), and possibility of end-of-life ICD deactivation (n= 408,
25.4%). Of note, women were less frequently involved in the decision-making process than men (47.3% vs. 55.9%,
P= 0.003) and reported to be less often optimally informed before ICD implantation than men (61.2% vs. 76.8%,
P< 0.001). More women mentioned the desire to have learned more about ICD therapy and the benefit/risk balance
(45.4% vs. 33.7% of men; P< 0.001).

Conclusions This patient-based evaluation provides alarming findings on the lack of information provided to patients prior ICD implant-
ation, particularly for women.
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Graphical Abstract

71.3% had insufficient information
about living with an ICD

49.6% were not informed about
possible ICD-related

complications

44.5% were unaware of driving
restrictions

74.6% were unaware at the time
of implantation of the possibility of

end-of-life ICD deactivation

7.8% would not like to be involved
in the ICD deactivation process

Keywords Patients’ values • Shared decision-making • Patient-centred care • Sudden death • Complication

Introduction
Implantable cardioverter-defibrillators (ICDs) are a life-saving therapy
for patients at risk of sustained ventricular tachycardia or ventricular
fibrillation.1 Around 130 000 ICDs were implanted in Europe in
2020.2 However, despite improving the prognosis of properly selected
patients, this device also has its limitations and time-dependent related
complications, which is a substantial concern given that implantable
cardioverter-defibrillator (ICD) is usually implanted for life.3

ICD eligible candidates are faced with a complex decision particularly
in the setting of primary prevention of sudden cardiac death (SCD),
which includes the majority of ICD recipients.4 Prophylactic implant-
ation may reduce risk of SCD but associates with a non-negligible
risk of procedural complications, inappropriate shocks, and reduced
quality of life in some patients.5,6 The decision-making process requires
comprehensive information given to the patient about anticipated risks
and benefits from ICD therapy and alternative therapeutic options. The
patient’s preferences and expectations must be respected, so that ad-
herence to the therapy is guaranteed.7 Clinicians are responsible for
this shared decision-making.8

There is a dearth of data regarding information provided to patients be-
fore ICD implantation and their empowerment in the decision-making

process. In this report of the ‘Living with an ICD’ patient survey, proposed
and performed by the European Heart Rhythm Association (EHRA), the
current level of information provided topatients, end of life issues, and cur-
rent needs of ICD recipients regarding ICD education were analysed.

Methods
The prospective, multicenter, and multinational EHRA patient Survey
‘Living with an ICD’ included patients already implanted with an ICD.
The survey was designed and approved by the members of the
EHRA Scientific Initiatives Committee, as previously described.9 In brief,
the questionnaire (available in Supplementary Material S1), consisting of
25 questions and translated to all patients’ native languages, was created
on an electronic platform, and the link was sent to the EHRA Research
Network centres via mailing lists and social media of national arrhyth-
mia working groups. The collaboration of patient associations working
in each participating country was obtained whenever possible. Each pa-
tient was asked to personally enter his/her replies directly via the elec-
tronic form or in paper form and had access to technical guidance from
medical staff if needed (however, patients were encouraged to answer
the survey autonomously whenever possible in order to reduce any po-
tential bias arising from medical staff). The questionnaire aimed to
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describe important aspects of ICD recipients’ lives, including the infor-
mation the patients received before device implantation and their need
for further information about the device (see Supplementary Material
S1). The understanding and ease of use of the questionnaire was tested
by the Patients Forum of the European Society of Cardiology (ESC).
Consequently, it was modified and adapted according to the sugges-
tions provided by the Forum. The local ethics committee approval
was obtained where needed according to the local policy. All data
were collected anonymously, and compliant with the general data pro-
tection regulation policy. The study was conducted between 12 April
2021 and 5 July 2021.

Statistical analysis
Values are expressed as numbers or percentages for categorical data or
as mean± standard deviation or as median (25th to 75th percentile) for
continuous data. Distributions of categorical data were examined using
the Pearson’s χ2 test or Fisher’s exact test, as appropriate. Continuous
data were compared using Student’s t-test or the Mann–Whitney U
test, as appropriate. The normal distribution of data was tested using
the Kolmogorov–Smirnov and Shapiro–Wilk tests. Sensitivity analysis
was carried out in women, compared with men. A P-value <0.05 was
considered statistically significant. The statistical analysis was performed
using SPSS software, version 23.0 (IBM Corporation, Armonk, NY,
USA).

Results
Patient characteristics
The study population and device data have been described elsewhere.9

In brief, of 1809 patients participating in the study, 624 (34.5%) were
women; the majority of the respondents were in their 40s-70s;
France, Poland, and Germany were the most represented countries
(see Supplementary Material S2). The median time from first ICD im-
plantation was 5 years (interquartile range 2–10). The majority of the
patients (77.0%) had a transvenous single or dual chamber ICD or a
subcutaneous ICD, while 281 (15.5%) received a cardiac resynchroniza-
tion therapy defibrillator. Of note, 136 (7.5%) patients were not aware
of what device they had. Prevention of sudden death was mentioned as
an indication for ICD implantation by 44.7% of respondents, followed
by heart failure symptoms (36.8%) and an aborted cardiac arrest
(32.2%) (note: multiple answers were allowed). Importantly, 3.0%
were unaware of the reason why the device had been implanted.

Information provided to patients before
implantation
The vast majority of patients (n= 1569, 97.0%) mentioned knowing the
reason for getting an ICD, and 71.5% (n= 1155) felt optimally informed
at the time of device implantation. However, half (n= 801, 49.6%)

71.3% had insufficient information
about living with an ICD

49.6% were not informed about
possible ICD-related

complications

44.5% were unaware of driving
restrictions

74.6% were unaware at the time
of implantation of the possibility of

end-of-life ICD deactivation

7.8% would not like to be involved
in the ICD deactivation process

Figure 1 Summary of major gaps in information provided to ICD recipients. ICD, implantable cardioverter-defibrillator.
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reported receiving no information on possible device-related complica-
tions, while almost half (n= 718, 44.5%) were unaware of driving re-
strictions and only a fourth (n= 408, 25.4%) were aware at the time
of implantation of the possibility of end-of-life ICD deactivation
(Figures 1 and 2). Less than a third (n= 500, 31.0%) were offered psy-
chological support post-implantation.

A total of 1086 (66.9%) patients reported that the available treat-
ment options and potential alternatives (if any) to the ICD had been
‘fully explained’, while 400 (24.7%) and 136 (8.4%) mentioned this
had only been ‘somewhat explained’ or ‘not explained at all’, respective-
ly (Figure 3A). Moreover, 859 subjects (53.0%) had been actively in-
volved in the decision-making process about ICD implantation,
whereas 461 (28.4%) had only been somewhat involved and 302
(18.6%) not at all involved in the decision (Figure 3B).

Patient need for information
Regarding the need for information, only 28.7% (n= 520) mentioned they
had sufficient information (Figure 1). Patients would mostly like to know
what bystanders should do in the case of an ICD shock (n= 628,
34.7%), discuss the possibility of end-of-life ICD deactivation (n= 587,
32.4%), and learn more about possible ICD complications and how to
avoid them (n= 539, 29.8%) (Figure 4). More than half of the subjects
would prefer to receive this information during face-to-face appointments,

followedby internet content (30.6%), printedmaterial (28.2%), videopres-
entation (18.7%), mobile apps (17.6%), and audio content (8.1%).

End of life issues
While only 25% of patients were informed before implantation on the
possibility of ICD deactivation on request, this proportion had in-
creased to almost half of the respondents at the time of filling out
the questionnaire (n= 779, 49.2%). The vast majority of respondents
(n= 1494, 94.0%) declared that all patients should be explicitly in-
formed about the possibility of deactivation in specific contexts
and would like to be involved in the ICD deactivation process
(n= 1462, 92.2%) (Figure 1). Four of ten patients had thought what
to do with their ICD in case of terminal illness (n= 633, 40.0%).
According to patients, the best time to have a discussion on ICD deacti-
vation is when health deteriorates (n= 637, 40.1%), followed by the
period before implantation (n= 555, 39.4%) and during stable condi-
tion (n= 317, 19.9%).

Sex analysis
Women declared receiving a full explanation on available treatment op-
tions and potential alternatives (if any) to ICD less often than men
(60.3% vs. 70.4%, P< 0.001). Likewise, women were less likely involved
in the decision-making process than men (47.3% vs. 55.9%, P= 0.003)
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Figure 2 Bar graph showing what information patients received before ICD implantation. ICD, implantable cardioverter-defibrillator.
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and declared to receive less information before ICD implantation
(61.2% of women vs. 76.8% of men felt well informed before the pro-
cedure P< 0.001). Moreover, a larger percentage of womenmentioned
the desire to have known more about the ICD before implantation
(45.4% vs. 33.7% of men, P< 0.001). The most relevant results of a
sex-specific analysis are presented in Table 1.

Discussion
This prospective, international patient survey points out a general lack
of information delivered to patients before ICD implantation.
Moreover, women are less likely than men to receive complete infor-
mation on the device and to be involved in the decision-making process.

How would you describe the treatment
discussion before the ICD implantation?

A

B How would you describe your participation
in the decision about the ICD implantation?

18.6%

53.0%
28.4%

66.9%

8.4%

24.7%

Available treatment options were fully explained to me

Available treatment options were somewhat explained to me

Available treatment options were not explained to me

I was actively involved in the decision-making about the ICD implantation

I was somewhat involved in the decision-making about the ICD implantation

I was not at all involved in the decision-making about the ICD implantation

Figure 3 (A) Graph showing treatment discussion before the ICD implantation. (B) Graph showing participation in the decision about the ICD im-
plantation. ICD, implantable cardioverter-defibrillator.
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In a previous EHRA Cardiac implantable electronic devices Patient
Survey, not specifically ICDs, approximately half of respondents re-
ported having been extensively informed about possible complications
before implantation, but almost a third felt insufficiently informed about
them.10 This ICD survey suggests that patients receive a lower level of
specific information regarding various aspects of life with an ICD com-
pared with Danish and Dutch cohorts from previous studies.11,12

Therefore, it seems that, during the last years, there has been no im-
provement at all regarding adequate information provided to patients
before cardiac device implantation procedures in Europe. Also, the per-
centages of respondents who are not aware of the device type (7.5%)
or indication (3.0%), albeit low, are still too high. As we showed recent-
ly, the feeling of being well informed before ICD implantation is asso-
ciated with improved quality of life,9 and lower satisfaction with
provided information associates with higher anxiety levels.12

Face-to-face consultations and didactic and educative tools for under-
standing benefits and risks of ICD therapy are certainly useful prior
to device implantation, according to Center for Medicare and
Medicaid Services.13

Fair and reliable information about the risks and benefits of ICD ther-
apy is a key element in the decision-making process, considering of

course the patient’s preferences and values. However, in our study,
only half of ICD recipients were actively involved in the decision-making
process, which is not dissimilar to what a previous study has shown.14

This emphasizes a clear need for better communication between phy-
sicians and patients, with the former dedicating more time to explain
the procedure, risks, and implications of the ICD, as well as the possi-
bility of device deactivation in particular cases. A transition from a pa-
ternalistic healthcare system to patient-empowerment whenever
possible is necessary.

Before ICD implantation, only a fourth of patients participating in this
survey were aware of the possibility of ICD deactivation at the
end-of-life, and this increased to only around 50% at the time of the sur-
vey (a median of 5 years after implantation). This is consistent with a
previous report.15 In addition, although more than half of patients did
not understand why ICD deactivation could be helpful at the
end-of-life, when explicitly asked about this almost everyone believed
they should be informed about the ICD deactivation process and be in-
volved in the decision. This represents a major gap which should be ad-
dressed. ESC guidelines for the diagnosis and treatment of acute and
chronic heart failure16 recommend that this information is provided
to patients. The importance about continued communication between
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Figure 4 Bar graph showing patients’ need for specific information about living with an ICD. ICD, implantable cardioverter-defibrillator.
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the patient and healthcare professionals is highlighted also in ESC guide-
lines for the management of patients with ventricular arrhythmias and
the prevention of SCD.17 Our study provides additional data on when
patients feel is the right time to have this discussion: before implantation
or at the time of health deterioration, but not during stable condition.
This is a sensitive topic to discuss with patients, and some may not want
to engage in this discussion.18 On the other hand, improving patients’
knowledge on ICD function may also further facilitate the decision-
making process at the end-of-life.19

The sex bias in cardiology has been studied across various areas and
it has been shown that women less often than men receive guideline-
based therapies.20–22 We explored sex disparities regarding informa-
tion provided before ICD implantation, and this survey clearly highlights
the fact that women receive less information than men. Interestingly,
their concerns also seem slightly different from those of male patients,
with the latter focusing more often on driving restrictions while women
are more often worried about (the lack of) psychological support post-
implantation, which may be explained by their higher level of anxiety
and depression.23,24 Insufficient information provided by physicians
plays a considerable role in the well-documented higher anxiety and de-
pression reported in women.25 However, despite the fact that there
has been a greater attention paid to heart disease prevention and treat-
ment in women in the last years, there is still a large room for improve-
ment in this area. Effective strategies to reduce sex inequality in ICD
treatment are a matter of great importance.

This study has the typical limitations of survey research. First, there is
a bias due to the format of the questionnaire which is purely declarative.
Additionally, there is a second bias since patient information may differ
from centre to centre and even more from country to country.
Differences related with age, education level, gender, culture, and reli-
gion are difficult to anticipate and evaluate. Finally, there is a potential
bias in that patients may remember information differently, and this
may vary depending on how long they have had their device and
whether they have already experienced any complication.

Conclusion
The results of this survey should raise awareness among the European
medical community for the incomplete and insufficient information

which is provided to patients before ICD implantation, especially wo-
men. A large proportion of patients is unaware of ICD-related compli-
cations, driving restrictions, and possible end-of-life decisions. A better
understanding and knowledge on device function, benefits, and poten-
tial limitations, as well as end-of-life decisions, should help to improve
the acceptance of the device and adherence to treatment and the pa-
tients’ quality of life.

Supplementary material
Supplementary material is available at Europace online.
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