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Abstract
Cardiac implantable electronic devices are used to treat a variety of cardiovascular diseases,
such as cardiac arrhythmias. There are three common kinds of device: pacemakers,
implantable cardioverter-defibrillators, and cardiac resynchronization therapy devices. While
living with these devices presents a number of challenges, current literature has
overwhelming focused on people with implantable cardioverter-defibrillators. Additionally,
there is limited evaluation of how people living with these devices engage with online peer
support. The present study, therefore, aimed to answer the research question “What questions,
and information about their experiences, do people living with a cardiac implantable
electronic device post to communities intended for them on the social media website
Reddit?” The website Reddit was systematically searched for relevant communities, and
posts made by those living with a device were collected. Conventional qualitative content
analysis was employed to analyse posts made to the one subreddit found that met the
inclusion criteria of the present study. From the 299 posts analysed, five overarching
categories were established: Use of the Subreddit, Life with a Device, Healthcare
Experiences, Psychological Experiences of Living with a Device, and Physical Sequelae of
Device Implantation. Findings provide insight into how people living with these devices
engage with online peer support and the challenges that they face. Novel findings regarding
the age and health status of participants, and the impact of the COVID-19 pandemic, are
presented. Further research is needed to explore the experiences of people living with a
device and how to best improve healthcare communication, social support, and health

literacy.
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The Experiences and Concerns of People With Cardiac Implantable Electronic
Devices: A Qualitative Content Analysis of Reddit Posts

The Burden of Cardiovascular Diseases

Cardiovascular diseases represent a wide range of potentially overlapping conditions,
affecting the blood vessels and heart, that present significant burdens to both global health
and the lives of individuals (Avila et al., 2014; Boerschel & Schnabel, 2019; Dalen et al.,
2014). Globally, cardiovascular diseases represent 32% of all mortalities (World Health
Organization, 2021), with conditions such as heart failure and atrial fibrillation experienced
by over 60 million (Lippi & Sanchis-Gomar, 2020) and 37 million (Lippi et al., 2021) people
respectively. Over one million people in Australia live with heart disease (Australian Bureau
of Statistics, 2018), and different cardiovascular diseases represent the most common, twelfth
most common, and sixteenth most common causes of death nationally (Australian Bureau of
Statistic, 2021). Alongside these mortality concerns, mental health conditions are a common
comorbidity of cardiovascular diseases (Stein et al., 2019) and may be both a risk factor for,
and consequence of, these conditions (Cohen et al., 2015; Kovacs et al., 2022). While many
treatments are available for cardiovascular diseases, management of these conditions can
carry a significant perceived treatment burden for patients (Gallacher et al., 2011; Potpara et
al., 2020) and this may be worsened by limited health literacy (Friis et al., 2019). Cardiac
implantable electronic devices are a growing treatment option for a range of cardiovascular
diseases, such as cardiac arrhythmias and heart failure (Hussein & Wilkoff, 2019; Steffen et
al., 2019), that present many unique challenges for patients.
Cardiac Implantable Electronic Devices

There are three common types of cardiac implantable electronic device: pacemakers,
implantable cardioverter-defibrillators, and cardiac resynchronization therapy devices (see

Steffen et al., 2019, for a detailed review). These devices monitor the natural electrical
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conduction systems of the heart and, if not functioning correctly, apply an electrical charge in
order to modify cardiac function. Generally, each device consists of a matchbox sized oval-
shaped disk called the generator that contains the circuitry and battery of the device. The
generator is implanted into a surgical pocket usually created in the upper chest and is
connected to transvenous leads that, depending on the treatment required, enter the different
chambers of the heart. Pacemakers are used to treat abnormal heart rhythms through a
process of electrical stimulation known as “pacing.” Implantable cardioverter-defibrillators
may provide similar functions to a pacemaker, but also have the ability to defibrillate the
heart to prevent sudden cardiac arrest. Lastly, cardiac resynchronization therapy devices can
have both the functions of a pacemaker and implantable cardioverter-defibrillator and are
used to coordinate the two ventricles of the heart. Since the first implantation of a fully
internal device in 1958, the technology has seen rapid advancements and growing use (Ward
etal., 2013).

The commonality of cardiac implantable electronic devices is evident from a global
survey of 61 countries conducted in 2009 that found over one million devices, the vast
majority of which were pacemakers, implanted that year (Mond & Proclemer, 2011). In
Australia, the rate of pacemaker implantations has steadily increased between 2008 and 2017
with people over 80 years of age being the largest group to receive a device (Westaway et al.,
2021). Furthermore, recent advancements in technology have seen the development of new
devices including leadless pacemakers that are inserted directly into the heart to provide
single chamber ventricle pacing (Steffen et al., 2019). These leadless pacemakers may reduce
the treatment burdens faced by patients as they are associated with a lower risk of
complications than traditional devices (Ngo et al., 2021). Subcutaneous implantable
cardioverter-defibrillators, that do not require the insertion of transvenous leads, have also

been developed for people who are only at risk of sudden cardiac arrest (Bogeholz et al.,
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2019). Even with the proliferation of these devices, and technological advancements, there is
limited research assessing their impacts on patient experiences, and the evidence that does
exist has overwhelmingly focused on those with implantable cardioverter-defibrillators
(Tagney, 2010).

The Impacts of Living With a Cardiac Implantable Electronic Device

Living with a cardiac implantable electronic device presents a number of unique and
challenging experiences. Many people living with a device depend on it for their continued
survival, and thus, these devices may act as reminders of their own mortality (Locsin et al.,
2010). People implanted with a device may also face real and potentially life-threatening
complications including: infections, hematoma formation within the device pocket,
displacement or damage to the generator, failures of the leads, and inappropriate therapies
being administered by the device (Atreya et al., 2016). Post-surgical infections can be
particularly impactful for patients and represent one of the greatest contributors to patient
mortality requiring significant medical intervention (Han et al., 2021). Furthermore, living
with a device requires a commitment to regular contact with healthcare professionals, and
even with the ability to remotely monitor the device, attending routine in-person evaluations
is recommended (Slotwiner et al., 2015). For those nearing the end of their life, ceasing life-
sustaining therapies must be considered (Gura, 2015) and there is a body of literature
evaluating device deactivation decisions for people with implantable cardioverter-
defibrillators (Lewis et al., 2014).

These devices may additionally impart a number of restrictions on the types of
activities in which people may participate. To prevent damage to the device, the displacement
of components, failures of the leads, or the device functioning incorrectly, patients may have
to restrict or discontinue their physical and sporting activities (Sciarra et al., 2021). The

physical presence of the device may also naturally restrict physical activities as implantation
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can cause persistent pain in the upper extremities and limit their range of motion (Surendran
et al., 2021). To prevent damage to the device during recovery, and to protect others, many
jurisdictions require patients to desist from driving for a prespecified period of time (Imberti
et al., 2020). People living with a device must also avoid strong electromagnetic fields, for
example those produced by induction cooktops, as these may interfere with the functioning of
some devices (Driessen et al., 2019). Qualitative research methodologies have been
particularly useful for elucidating the impacts of device implantation.

Current qualitative research has focused largely on the experiences of people living
with an implantable cardioverter-defibrillator. A systematic review by Barisone et al. (2022),
of 24 studies, found that people living with implantable cardioverter-defibrillator faced a
number of challenges with both psychological and physical adaptation. Additionally, their
review indicates that many people expressed fears and anxiety about their implantable
cardioverter-defibrillator administering inappropriate defibrillation that could result in painful
electrical shocks. An earlier review of qualitative studies conducted by Pike et al. (2020)
highlighted comparable difficulties. Pike et al., however, also highlighted that many people
actively strive to accept their implantable cardioverter-defibrillator and work towards
positively evaluating their future with a device.

Similar experiences have been observed in the limited qualitative literature that has
assessed people living with other types of cardiac implantable electronic device. Two studies
of Iranian patients indicated that while some adapted positively, pacemaker implantation was
a significant event that led to many lifestyle changes and could be a source of stress
(Ghojazadeh et al., 2015; Rakhshan et al., 2017). Alongside lifestyle changes, a study of
female patients indicated that living with a pacemaker may lead them to grapple with issues
of identity and body image (Beery et al., 2002). People with pacemakers, Malm and Hallberg

(2006) found, may experience disruptions to both their social participation and emotional
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state. They argue that based on how these disruptions are managed, people with pacemakers
shift between different ways of living, with some being able to regain their desired way of
life. People with subcutaneous implantable cardioverter-defibrators also experience a range
of physical, psychological, and adaptational challenges (Forman et al., 2018; van der Stuijt et
al., 2020). Yet overall, there is a dearth of qualitative literature that explores the experiences
of people with cardiac implantable electronic devices other than implantable cardioverter-
defibrillators. This trend of privileging the experiences of those with implantable
cardioverter-defibrillators may be attributed to the perception that the shocks caused by these
devices are more impactful and the health status of patients more dire (Tagney, 2010). A
similar trend is seen in literature that evaluates the psychological correlates of implantation.
The Psychological Correlates of Device Implantation

People with implantable cardioverter-defibrillators may experience similar rates of
mental ill-health as those with other chronic and cardiac illnesses (Magyar-Russell et al.,
2011; Oshvandi et al., 2020). While varying greatly on a number of methodological factors, a
systematic review of 45 studies found that rates of diagnosable depression and anxiety among
implantable cardioverter-defibrillator patients were 11% to 28% and 11% to 26% of patients
respectively (Magyar-Russell et al., 2011). A later meta-analysis and systematic review found
that middle aged people with an implantable cardioverter-defibrillator experienced depression
at greater rates than the elderly (Oshvandi et al., 2020). For paediatric patients, as indicated
by a systematic review of 14 studies conducted by Pyngottu et al. (2019), pacemakers and
implantable cardioverter-defibrillators are associated with lower quality of life when
compared to healthy controls. While paediatric patients generally adapt to living with an
implantable cardioverter-defibrillator, anxiety may be particularly problematic for some
(Pyngottu et al., 2019; Sears et al., 2009). In addition to diagnosable anxiety disorders, the

fear associated with anticipating the electric shocks produced by an implantable cardioverter-
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defibrillator can be significant among patients (Tripp et al., 2019) and specific measures of
this form of state anxiety have been developed (Kuhl et al., 2006). Both younger people and
those less knowledgeable about their implantable cardioverter-defibrillator may experience
greater shock related anxiety (Tripp et al., 2019). Device related knowledge has been
demonstrated as a factor associated with better quality of life for people living with these
devices (Polikandrioti, 2021).
Device Related Knowledge and Online Information Seeking

Knowledge related to cardiac implantable electronic devices is most often gained
through contact with healthcare professionals, and effective communication in this context
has been seen as protecting against adverse psychological experiences (Linder et al., 2013).
Systematic reviews by Barisone et al. (2022) and Pike et al. (2022) have indicated that people
with an implantable cardioverter-defibrillator often feel that they lack sufficient information
about their devices and how to manage living with them. Both reviews suggest that this lack
of knowledge is detrimental to the ability of these people to manage their life after
implantation. Similar concerns regarding device related knowledge have been seen in people
with pacemakers (Patel et al., 2020) and subcutaneous implantable cardioverter-defibrillators
(Forman et al., 2018). Furthermore, deficits in knowledge have been cited as a possible
reason why people may choose to decline device treatments (Ottenberg et al., 2014), as when
deciding on whether to undergo implantation the information provided by healthcare
professionals regarding their medical condition is not always sufficient (Johnson et al., 2020).
When faced with a lack of information about their health or treatment options, people are
increasingly turning to social media to gain insight into their conditions, to seek advice from
their peers, and to find information relevant to their circumstances (Chung, 2014; Moorhead

etal., 2013).
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There are now a number of different websites that people can access in order to gain
health information, although, these are often limited in quality (Daraz et al., 2019). Alongside
websites that act purely as information sources, social media can allow people to share and
discuss their experiences with their peers. In the case of heart failure, these websites can help
patients gain knowledge, seek advice, and make treatment decisions (Farnood et al., 2022a).
However, social media websites may serve as a source of disinformation (Farnood et al.,
2022b). Current literature evaluating how people with a device use social media has focused
on those with implantable cardioverter-defibrillators.

Early research indicates that online forums may empower people with an implantable
cardioverter-defibrillator to be informed consumers through the provision of information,
social interaction, and peer support (Dickerson, 2005). Additionally, online information and
interactions with others may decrease experiences of implantable cardioverter-defibrillator
shock anxiety (Richards et al., 2016). While this may be the case, advice given on forums
about implantable cardioverter-defibrillators may lack quality and overestimate the risks
associated with these devices (Knoepke et al., 2018). Alongside this research, studies indicate
that people with implantable cardioverter-defibrillators have expressed a need for lived
experience groups to fill gaps in their knowledge about living with a device (Bolse et al.,
2005; Doolan-Noble et al., 2021; Sert et al., 2021). Therefore, it is likely those living with a
cardiac implantable electronic device may turn to social media to address knowledge deficits
and receive peer support.

Theories of Peer Support

Definitions of peer support vary as it occurs both formally, through the provision of
lived experience informed medical services, and informally, through naturally formed support
groups (Davidson et al., 1999). Both formal and informal forms of peer support have long

histories in the context of people experiencing mental ilinesses (Shalaby & Agyapong, 2020),
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but a growing body of evidence indicates the possible effectiveness of formalised
interventions in a range of chronic health conditions (Colella & King, 2004; Hossain et al.,
2021; Thompson et al., 2022). Formalised peer support within medical services represents a
form of mutually agreed social support that draws on the lived experience of providers to aid
in the facilitation of health-related education and intervention (Fortuna et al., 2022). On the
other hand, informal peer support is better conceptualised as a bond between those who share
lived experiences based on collaborative and mutually agreed supporting systems of
exchanges (Mead et al., 2001). While peer support has seen extensive adoption and research,
Naslund et al. (2016) states that there is a need for research to consider the mechanisms that
drive the efficacy of online peer support.

There are currently no well-supported and unified theoretical approaches to
explaining the efficacy of peer support, and this is a literature gap to be addressed by future
scholarship. Nevertheless, attempts have been made to theorise the mechanisms underpinning
peer support. A concept analysis conducted by Dennis (2003) suggested that peer support
interventions are generally defined by three attributes: emotional support representing care
and acceptance given by a peer, the provision of tangible knowledge, and affirmations of a
peer’s psychological state and behaviours. According to Fortuna et al. (2019) the efficacy of
peer support has been previously explained through six theories, namely, experiential
knowledge, the helper-therapy principle, self-determination theory, social comparison theory,
social learning theory, and social support theory. Within the context of digital interventions,
Fortuna et al. used these theories to create a model of formalised peer support programs run
by specialist providers. As Naslund et al. (2014) highlighted, however, informal peer support
that occurs naturally through mediums such as social media has received less attention. No
previous research, known to the author, has specifically assessed peer support that occurs

naturally between people with cardiac implantable electronic devices using social media.
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The Present Study

Based on available literature, the experiences of people living with an implantable
cardioverter-defibrillator are overrepresented (Tagney, 2010). There is a clear need to address
gaps in current understandings of how people with other cardiac implantable electronic
devices experience living with a device. Additionally, there is limited literature evaluating the
use of social media peer support by people with cardiac implantable electronic devices.
Consequently, the present study used a qualitive methodology to address the research
question “What questions, and information about their experiences, do people living with a
cardiac implantable electronic device post to communities intended for them on the social

media website Reddit?”

Method

Data Source

Reddit as a Data Source

Reddit is an online social media platform that, at the time of writing, represented the
14™ most trafficked website in the world (Alexa, 2022). On Reddit, users who have created
an account can post self-generated content, links, and various other forms of media. Users
can then comment on these posts, or they can rate them using an up-vote/down-vote
popularity-based system. All posts made to Reddit must be assigned to a specific “subreddit”
which each represents a user created and moderated community organised around a particular
theme, interest, or topic. The curated nature of subreddits has been of particular interest to
researchers with them being used extensively to investigate specific topics (see Proferes et
al., 2021, for a review). Reddit was used as the data source for the present study as data
collection could be constrained to only subreddits intended for the discussion of cardiac
implantable electronic devices. For the purposes of the present study, participants were

people who had posted to subreddits related to cardiac implantable electronic devices.
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Ethical Considerations for Working With Reddit Data

Research using data from online communities can present unique ethical challenges
that require safeguards to be considered in regard to the specific aims, samples, and
methodologies used (Lomborg, 2013; Roberts, 2015). The present study received low-risk
research ethics approval from the University of Adelaide School of Psychology Human
Research Ethics Sub-Committee (approval number: 22/27). Approval was granted on the
grounds that all data collected were publicly available, no contact was made with
participants, and that participant anonymity was maintained. While what constitutes publicly
available data has been contested in literature, if collected passively with no harm brought to
the community under study, public posts can be seen as textual documents that do not require
consent from users to analyse (Roberts, 2015; Smedley & Coulson, 2021; Wilkinson &
Thelwall, 2011). As such, private subreddits and those with specific rules prohibiting the
collection of user data were excluded from the present study. People who use Reddit, Amaya
et al. (2021) argues, may also expect a level of anonymity based on the website’s terms of
service and user culture. To protect this expectation of anonymity, all personal information
that could likely identify participants was excluded from reporting and each username was

converted into a numeric pseudonym.

Subreddit Selection
Only subreddits intended for people with cardiac implantable electronic devices were
included in the analysis. To find suitable subreddits, the website’s internal search engine was

used, and all searches were limited to look for subreddits only. The following search terms

9% ¢

were used: “artificial pacemaker,” “cardiac implantable electronic device,” “cardiac

99 ¢ 9 ¢¢

acemaker acemaker ermanent pacemaker,” “ICD,” “CRT,” “cardiac
p > P > P p 5 5 s

resynchronization therapy,” and “implantable cardioverter defibrillator.” Out of the searches
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performed, only one subreddit called r/PacemakerlCD was found to be suitable for inclusion
in the present study.

The subreddit r/PacemakerlCD was created in August 2014 and is intended for
people, or carers of people, with cardiac implantable electronic devices to discuss their
experiences, questions, and concerns. At the time of data collection (April 17, 2022) the
subreddit consisted of over one thousand members, 484 posts, and 4036 comments. The
subreddit had no rules prohibiting the collection of user data or posts.

Data Collection

Online forums, according to Smedley and Coulson (2021), generally have a
hierarchical structure consisting of specific topic areas, with each level of postings able to
provide different information for researchers. The present study examined the entirety of the
top-level threads on the included subreddit. This was done in order to develop an
understanding of what people with cardiac implantable electronic devices posted to the
subreddit.

Reddit’s official Application Programming Interface (API) was used, in a manner
consistent with the website’s terms of service, to collect posts from the subreddit (Proferes et
al. 2021). The API represents a set of programming tools that are intended to allow access to
Reddit’s functions and publicly available user data. The ability to use Reddit’s API first
required the creation of a Reddit account and for agreement to the website’s terms of service
(Reddit, 2021). Then the intention to create a programming script that would collect posts and
comments for research purposes was registered through Reddit’s developer application portal
(Reddit, n.d.). This was done to gain an OAuth 2.0 client identification number and a client
secret number that would allow access to the API. The final step of the process was to agree

to the API specific terms of service (Reddit, 2016).
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Once access had been granted to use the API, a programming script was created to
facilitate the collection of posts made to the subreddit (see Appendix A). The script was
created using Python (version 3.9.7) and PRAW (version 7.5.0; Boe, 2021) which allowed
the use of Reddit’s API functions within the Python ecosystem. To maximise the reliability of
the data collection process, the script collected every publicly available post in a sequential
fashion. For each post, the textual content, title, date of posting, and poster username was
collected. These data were then exported as a .CSV file in which all posts were presented in
chronological order.

Data Analysis

Conventional qualitative content analysis, as described by Hsieh and Shannon (2005),
was used to systematically classify the textual data collected into codes, subcategories, and
categories, that together provided a hierarchical framework that described the questions and
experiences of participants. This method of analysis allowed for the highly heterogeneous
information represented in the data corpus to be condensed into a conveyable framework of
concepts and for the quantification of recurring patterns (Vaismoradi et al., 2013). The
conventional qualitative content analysis process was inductive in nature with codes,
subcategories, and categories constructed based on the surface and underlying meaning
present in the data corpus (Elo & Kyngas, 2008; Hsieh & Shannon, 2005). Furthermore, the
present analysis adopted a critical realist theoretical perspective that viewed an underlying
reality to the lives of cardiac implantable electronic device patients, in which experiences and
scientific observations of this represented fallible socially mediated processes (Clark et al.,
2008). This perspective provided insight into both the reality of participants’ lives, and the
complex social realities that may determine their experiences of cardiac interventions (Clark,

2007).
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Before the formal analysis process could begin, each post was read to facilitate the
exclusion of posts and the collection of participant demographic information. Out of the 484
posts that were originally collected, 185 posts were excluded resulting in 299 posts being
included in the final analysis. For the posts that were excluded, 118 were made by people
who did not have a cardiac implantable electronic device, 41 were removed as they were not
usable in the analysis (e.g., spam or links to media articles without context), and 26 were
made by participants who did not specify if they had a device. A register of participant
demographic data was created based on the information conveyed in each post. This register
included participant age, gender, type of device at the time of posting, and time lived with
their current device.

The conventional qualitative content analysis process was conducted over four stages,
that were based on Hsieh and Shannon’s (2005) recommendations, using the qualitative data
analysis software NVivo 12 Plus (version 12.6.1.970). Firstly, after data collection and
exclusion, each post was individually read repeatedly to further gain familiarity with the data
corpus. Notes were taken on the content of each post, with the aim of describing small units
of meaning within the data. The second stage of the analysis process was to generate the
initial codes which each represented a short phrase that captured a piece of meaning or
information conveyed by the participants. Thirdly, the different codes were compared to each
other, and those with similar content or meaning were arranged into different subcategories.
Finally, while reflecting on the research question, these subcategories were then further
analysed and compared in order to organise them into categories that captured the broadest
level of information conveyed in the data corpus. For readability, typographical errors were
corrected in all reported quotations. As participants could not be contacted for feedback on

the analysis, which is an important element for establishing the credibility of qualitative
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research (Cope, 2013), the author’s supervisors who are both experienced clinical health
psychologists evaluated the codes, subcategories, and categories.

Erlingsson and Brysiewicz (2017) argue that reflexivity is an essential part of the
qualitative content analysis process. This is because a researcher must reflect on how their
own pre-understandings may have influenced their subjective interpretations of qualitative
data. The author of the present study had no previous experience in cardiac research,
however, he was motivated to investigate cardiac implantable electronic devices due to the
experiences of his father who has lived with a pacemaker for over 10 years. As such, previous
knowledge about life with a pacemaker gained through the author’s relationship with his
father, may have played a role in the development, analysis, and reporting of the study. To
assist with the reflexive process, and to bolster the credibility of the analysis, the researcher
kept a audit trail which represented reflections on their decisions, assumptions, and biases
during each stage of the research process (Cope, 2013). Reflexive practice was further
assisted through continual discussion of the project with the author’s supervisors who have

previously worked with people experiencing cardiovascular diseases in clinical contexts.

Results

Participant Demographics and Subreddit Information

Each Reddit username was taken to represent a unique individual, and thus, the 299
posts included in the analysis were made by 196 participants. Twenty-six participants
identified as male, 19 identified as female, and 151 did not state their gender identity. For the
79 participants who reported their age the mean was 33.1 (SD = 13.2), with the youngest
participant being 17 years old and the oldest 72. Out of the 93 participants who reported how
long they had lived with their current device, the most common time was less than one year.
As seen in Table 1, 181 participants reported the type of device with which they were

currently implanted, the most common of which being a pacemaker.



Table 1

Reported Participant Device Type

23

Device Type n % of total
Pacemaker 101 515
Implantable cardioverter-defibrillator 61 31.1
Subcutaneous implantable cardioverter-defibrillator 9 4.6
Cardiac resynchronisation therapy device 6 3.1
Leadless pacemaker 4 2.0
Device type not indicated 15 7.7

Note. N = 196

Figure 1 illustrates the number of posts included in the analysis made each year to the

subreddit from January 2018 to April 2022.

Figure 1

Annual Total Number of Posts Included in the Analysis
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Categories, Subcategories, and Codes

A conventional qualitative content analysis (Hsieh & Shannon, 2005) of posts made
to the subreddit yielded 104 codes, condensed into 17 subcategories, and five overarching
categories (see Appendix B for each code and the full analysis structure). The five
overarching categories, associated subcategories, and occurrence frequencies are illustrated in
Figure 2. The occurrence frequency for each code, subcategory, and category was calculated
based on how many participants produced textual data to which it applied. For example, 145

participants posted content related to “Life with a Device.”



Figure 2

Overarching Categories (Coloured Grey) and Accompanying Subcategories with Occurrence Frequencies
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Use of the
Subreddit
n=178 (91%)

Life With a Device
n =145 (74%)

Reasons for Using the
Subreddit
n =177 (90%)

Preventing Damage to
the Device
n =68 (35%)

Healthcare
Experiences
n =100 (51%)

Poster Identity
n =26 (13%)

Managing Health
After Implantation
n =56 (29%)

Experiences of Device
Implantation and
Recovery
n =81 (41%)

Psychological
Experiences of
Living With a
Device
n = 87 (44%)

Physical Sequelae
of Device
Implantation
n =83 (42%)

Note. Percentages are calculated based on the total number of participants (N = 196).

Managing Living With
Device Specific Issues
n =49 (25%)

Interactions With
Healthcare
Professionals
n =27 (14%)

Negative
Psychological
Experiences
n =64 (33%)

Cardiac Symptoms
n =47 (24%)

Impacts of a Device
on Lifestyle
n =40 (20%)

The COVID-19
Pandemic
n =18 (9%)

Experiences of
Adjusting to Their
Device
n =47 (24%)

Physical Discomfort
and Pain
n =39 (20%)

Aversive Physical
Symptoms
n =18 (9%)

Device Complications
and Failure
n =35 (18%)

Social Relationships
n =17 (9%)

Positive Emotional
Experiences
n=11(6%)
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Use of the Subreddit

The predominant category established from the data was “Use of the Subreddit”
which consisted of two subcategories that captured how participants used the subreddit. The
subcategory “Reasons for Using the Subreddit” captured codes related to the declared
motivations of participants for posting. Participants generally sought information on the
experiences of others (n = 115), advice for dealing with their problems (n = 68), answers to
technical questions (n = 17), and to know whether their experiences were normal (n = 11).
Some participants were motivated to post in order to thank the community for the help they
had received (n = 16). Additionally, participants shared their experiences of living with a
device (n = 47), and many often explicitly expressed a desire to do so in order to help other

people:

I know there are a lot of emotions that go along with being different than “what’s
normal,” and I would be more than happy to share my experiences, the challenges
I’ve overcome and my philosophy on what it means to have such an amazing device.

(Participant 21)

The inability to find information about living with a device elsewhere (n = 14) also
motivated some participants to post: “I got a leadless pacemaker about a month ago. I am still
confused about what | can do or not. Anyone else have one? I haven’t found much
information on them either” (Participant 171).

The second subcategory “Poster Identity” captured codes related to how participants
constructed their identities. Younger participants specifically described themselves as such (n
= 12) and looked for others of the same age: “I feel so lost being only 18 with an ICD

[implantable cardioverter-defibrillator]. Having arrhythmias and having experienced SCA
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[sudden cardiac arrest] is just terrifying. Anyone young and going through the same thing?”
(Participant 91). Furthermore, participants described themselves as cyborgs (n = 8), or as
belonging to a special club (n = 8): “Have y’all ever realized that we’re basically cyborgs
since our hearts are run by a piece of technology?” (Participant 141).
Life With a Device

The second most predominant category “Life With a Device” captured subcategories
related to the intricacies of living with a device. The most frequent subcategory “Preventing
Damage to the Device” captured codes that described the experiences of, and questions
about, activities or external forces that may harm a device. Participants were most often
concerned about electromagnetic interference (n = 32), especially from emergent consumer
technologies: “I got a smart watch, and the charger is a magnet (hadn’t heard of that sort of
charger before). Will the magnet in the back of the watch be okay with my pacemaker?”
(Participant 168). Participants discussed the activity restrictions (n = 30), such as limiting
sporting activities or hobbies, required due to having a device and ways they might protect
their devices from damage (n = 10): “I am going on a skiing holiday, and I have an ICD
[implantable cardioverter-defibrillator], has anyone done this before and have
recommendations for protecting the device?” (Participant 70). Furthermore, there was
concern over complications from taking recreational (n = 5) and prescription hormonal (n =
1) drugs. Participants wanting to use recreational drugs, including alcohol and caffeine,

indicated that there was a lack of information about their use:

I know illegal substances are bad for you and we shouldn’t take them. But I still just
want the information and can’t find any online. What would happen to my heart if |
did a single line of cocaine? Or if | took molly once? Like, would | drop dead or get

shocked? I searched online and couldn’t find any answers. (Participant 160)
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The second most frequent subcategory “Managing Health After Implantation”
captured codes related to how participants evaluated and managed their health with a device.
The majority of discussion on the subreddit regarding health management after implantation
was related to exercise (n = 35), and participants reported either improvements (n = 16) or
declines in their health status (n = 13). With regard to exercise, participants generally asked

questions about what types of activity were possible with a device:

| am a 20 F [female] and just had my ICD [implantable cardioverter-defibrillator]
placed near the armpit area under the muscle, so | was wondering whether sports like
boxing or tennis is still okay, would I be at higher risk for lead displacement? I’m also
thinking about whether exercises like push-ups, pull-ups, light weight lifting etc are
safe to do since these require arm strength and because of where my ICD [implantable
cardioverter-defibrillator] is placed, I’m not entirely sure if that’s a good idea?

(Participant 89)

Additionally, participants reported their experiences of deliberately trying to lose
weight while living with a device (n = 4). Weight loss was associated with pain-related

complications due to their device protruding:

However, one thing I’m noticing is that as I’ve started to slim down, my ICD
[implantable cardioverter-defibrillator] is causing me more and more discomfort. Not
via shocks or anything, just by kinda poking out. | can feel pressure on it whenever |
lie down, whenever I sit in a chair or in the car, and it’s uncomfortable for a while,

then gradually starts to become painful. (Participant 156)
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The third subcategory “Managing Living With Device Specific Issues” captured
codes related to lifestyle problems specific to being implanted with a device. Participants
reported experiences of, and questions about, implantable cardioverter-defibrillator shocks (n
= 15), rubbing from external objects such as bra straps or seatbelts (n = 9), battery life
concerns (n =5), concerns about automated device checks (n = 4), discomfort caused by
device warning alarms (n = 3), and medical alert identification information (n = 2). The most
frequently coded for device specific issue was the monitoring of device and heart function (n
=21). This coded for discussion about the use of digital health tracking applications, remote
monitoring services provided by device manufacturers, and consumer heart rate monitors.
Participants engaged in monitoring practices to ensure the function of their devices and to

track their heart rates. This, however, was often reported as source of confusion and concern:

I have 2 oximeters. | use them to take my pulse. Sometimes when | feel bad (with a
lack of air feeling), | take my pulse. It has been in the 40s or 140s (too low or too
high) sometimes during those episodes ... I've told my dr but he says that everything
is ok because my PM [pacemaker] isn't recording those events ... Is the oximeter
accurate enough for us? Should I trust more the PM [pacemaker] than the oximeter?

(Participant 86)

While some participants reported only negligible effects, having their device settings
changed (n = 9) was reported to help overcome some of the problems experienced living with

a device:

| just had that appointment and they tweaked the settings and it’s AMAZING! I left

that hospital and immediately ran 2km without stopping. Since then I’ve been running
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increasing distances every day, went for my first surf since last year, and feel

awesome. (Participant 66)

The fourth subcategory “Impacts of a Device on Lifestyle” captured how having a
device changed, or might affect, the daily lives of participants. This subcategory included a
diverse range of concerns, and experiences, of the reciprocal impacts between devices and
work (n =12), driving (n = 11), sleep (n = 11), simple activities (n = 7), school (n = 3), sex
and masturbation (n = 2), and diet (n = 1). One participant also inquired about the
experiences of others giving birth while living with a device. The reported impacts of living
with a device could be caused by its direct physical presence, or the limitations of current

technology:

| am a marine engineer and electrical engineer, currently looking for a work. I can no
longer work with magnets or transformer stations, which has already led to me having
to avoid certain job options. I’m scared of telling anyone outside my closest family,

because employers might consider me damaged goods and reject me. (Participant 35)

While restrictions on the ability of device patients to drive are common during
implantation recovery (Imberti et al., 2020), it was apparent that participants with pacemakers
experienced difficulties with driving outside of this period. Specifically, participants with a
pacemaker reported problems with uncomfortable heart rates: “Lastly, I’'m not sure if I’'m
crazy or just a weirdo but being in my car is awful, my heart races and | feel thumps every
time my husband drives me anywhere, anyone else experience this!?”” (Participant 49). One
participant with a pacemaker who experienced this difficulty driving equated it to the activity

responsive pacing functions of their device:
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My pacemaker senses my movement and ramps up my heart rate accordingly. So
funny story I’m driving around in my MGB 1971 [a sports car] which has very poor
suspension and I glance at my watch which has a heart rate monitor and my heart rate

is sitting at 144 bpm due to the bumps in the road. (Participant 194)

The fifth subcategory “Device Complications and Failure” captured the concerns, and
experiences, of participants regarding medical complications associated with their device and
its failure to operate correctly. Participants expressed concerns about lead dislocation (n =
13), dislocation of the device (n = 8), and the device malfunctioning (n = 4). Additionally,
participants reported their experiences of lead failure (n = 10) and device related infections (n
= 4). Concerns about device complications were most common among younger and more

physically active participants, and their failure was perceived as significantly impactful:

However, once | got to high school I ripped or broke my lead and feel like | have been
accidentally doing this over the years because of my lead placement over my collar
bone. I am now 26 and have recently had a surgery in April to replace a damaged lead
and was told by my doc that | only had a certain amount of veins left. | took that to
mean I could basically die if I keep this up... I used to be very active so I have limited
my activity and no longer do things like weightlifting. I am extremely careful and

always conscious of my PM [pacemaker]. (Participant 169)

The final subcategory, “Social Relationships,” captured codes related to descriptions
of social support (n = 14), the perceptions of others related to their device (n =5), and

perceived stigma towards devices (n = 2). While social support from others not using the
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subreddit, such as family members, was viewed as beneficial by participants, some raised

concerns over the perceptions of others towards their device:

| was out for dinner with my OH [other-half] and 2 old friends and he drew attention
to my pm [pacemaker] wound. They were all laughing and saying it looked like a
mouth and that they could animate it and make it look funny. | was completely
devastated, they were all just laughing in my face and | just wanted to disappear. How
do you deal with these sorts of things? They didn’t mean it maliciously but it was
really crushing and has massively knocked my confidence, just posting here because

I’m struggling to find anyone who understands. (Participant 163)

Healthcare Experiences

The third category “Healthcare Experiences” consisted of three subcategories related
to participant’s’ experiences of device implantation, interactions with healthcare
professionals, and the impacts of the COVID-19 pandemic on their healthcare. The main
subcategory “Experiences of Device Implantation and Recovery” consisted of codes related
to questions about, and experiences of, recovering from surgery (n = 46), device replacement
(n = 28), implantation surgery (n = 20), lead replacement and removal (n = 17), implantation
complications (n = 7), additional surgeries to support heart function (n = 7), the costs
associated with the device (n = 4), and bandages (n = 1). While many participants who
discussed recovering from implantation surgery only described their experiences, those

scheduled for a device replacement often expressed apprehension:

I am now scheduled to see an electrophysiologist this Thursday and I’m just...

Shocked. And really scared. I don’t know what to expect or how technology has
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changed. | have an extremely physical job lifting heavy bags of concrete and wood all
day. I don’t understand how I’ve kept up and never felt exhausted but am in such bad
shape inside. I guess I just need to vent to people who understand but would also like
some advice on recovery times, restrictions etc. Are Pacemakers like they were 17

years ago? (Participant 129)

The second subcategory “Interactions With Healthcare Professionals™ captured
participant engagement with healthcare providers. Participants discussed the medical advice
they had received (n = 13), their appreciation for some of the professionals with whom they
had interacted (n = 3), and one female participant expressed discomfort discussing sexual
activity with her male healthcare professional. Participants, however, expressed a sense of
perceived ambivalence held by their healthcare professionals (n = 14) and some disagreed

with them about their symptoms (n = 7):

I feel like there’s got to be some device/pacing/programming settings that could be
tweaked to alleviate a lot of my issues, but despite being explicit in my descriptions as
I can be, nothing’s changed since I got this CTR-D [Cardiac Resynchronization
Therapy Defibrillator] implanted. I really hoped my device check-up in February
would have led to some problem solving but they said everything with the device is

normal, and | can even lower my beta blocker dosage. (Participant 44)

The third subcategory “The COVID-19 Pandemic” captured the impacts of the
pandemic on the experiences of participants (n = 12), such as public health measures limiting

their access to healthcare. Alongside this, some participants reported possible complications
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from the vaccine (n = 3) and others raised questions about who can access the vaccine and

concerns about its safety (n = 5):

Has anyone had any discussions with their cardiologist or GP regarding receiving
Pfizer of AstraZeneca vaccinations for COVID-19? | have complete heart block, and |
have some preliminary concerns about receiving the vaccination in the fear that it may

not have been adequately tested. (Participant 154)

Psychological Experiences of Living With a Device

The fourth most predominant overarching category “Psychological Experiences of
Living With a Device” consisted of categories related to the emotional and psychological
aspects of living with and adapting to a device. Participants most frequently reported aversive
psychological aspects of living with a device and codes related to this formed the subcategory
“Negative Psychological Experiences.” Participants reported being worried (n = 30), fearful
or scared (n = 19), anxious (n = 14), depressed or sad (n = 12), frustrated (n = 9), traumatised
or experiencing PTSD (n = 6), stressed (n = 5), emotionally tired (n = 3), feeling lost or
empty (n = 3), and being cognitively impaired (n = 2). Additionally, participants reported
anxiety related to shocks from their implantable cardioverter-defibrillator (n = 7).
Experiences of worry, fear, and anxiety were common and often compounded by other

aspects of living with a device, not just its physical presence inside them:

I’'m 21, and I just got mine inserted yesterday. I’'m in quite a bit of pain but advil
[ibuprofen, an over the counter pain medication] has been working (not that much but
it’s better that nothing). I’ve been more anxious about almost everything and it

doesn’t help that it’s my last semester of college so I'm also worrying about school
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work on top of trying to recover. I’ve had two different anxiety attacks just today. My

question is: what do you guys do when you feel anxious? (Participant 38)

In some cases, experiences of fear and anxiety could be deliberating and impede on

even simple daily activities:

However, ever since then | have been completely terrified to do anything that I think
will elevate my heart rate at all. I’ve been afraid to do the smallest things like shower,
drive, or walk up stairs. My employer gave me a few days off work to recoup and
relax and |1 am due to return to work Friday. As it gets closer, my anxiety is getting

worse. (Participant 126)

The second subcategory “Experiences of Adjusting to Their Device” captured codes
related to how participants came to adapt to living with their device. Participants discussed
experiences with, and asked questions about, ways of coping with a device (n = 12), returning
to normality after implantation (n = 10), trying to rebuild their confidence (n = 5), that their
life had changed (n = 4), learning to trust their device and body (n = 3), and one participant
expressed becoming emotionally attached to their device. While participants experienced

difficulty adapting (n = 6), some expressed resentment or hatred towards their device (n = 4):

Need a battery change, haven’t made the appointment. Why? I hate this and I'm
miserable. I'm afraid of it, it doesn’t make me feel safer, it’s taken my dreams of
military service and flying away from me, I can’t do cool hobbies I’'m interested in.
When | bring this up to people they don’t get it. They think I should be thankful and

appreciate that it might save my life. I don’t care. A longer life feels pointless when 1
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don’t get to be happy. And there’s not a damn thing I can do about it. Idk [I don’t
know] what I’m trying to gain here. I guess I’m just hoping someone finally

understands. I’m gonna cry myself to sleep now. (Participant 5)

A minority of participants wanted their device removed or deactivated as it had either
become redundant, or because living with it was such an aversive experience (n = 3): “I had
really bad anxiety and PTSD [from a prior operation]. So now, | am having all those feelings
again because | NEVER WANT TO BE SHOCKED AGAIN. My question is can | get it
removed or turned off?” (Participant 190). Additionally, younger and more active participants

expressed difficulty accepting their device due to their age and health status (n = 10):

I read the other posts and I guess I'm struggling with the whole “why me” crap. I live
a healthy lifestyle, never smoked, and am in good health (besides having a battery in
my chest). Like a lot of the other posts have stated, it’s more of a mind fuck than

anything. (Participant 97)

The least frequent subcategory was “Positive Emotional Experiences” and this
captured codes related to the positive emotions expressed by participants about their device.
Participants reported being happy with or excited for their new device (n = 5), reported being
proud of some aspect of living with a device (n = 4), or expressed their gratitude for their
device (n = 2). Positive emotions were most often expressed by participants when their

device presented clear benefits over alternatives:

Got the all clear to send back the LifeVest to Zoll [a wearable external defibrillator]

after the longest 5 months of my life. Had to wait until my 2nd week ICD
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[Implantable cardioverter-defibrillator] follow up for the all clear. Everything is
working quite nicely. Cheers to life beyond the vest, and freedom from the electrodes,
garments, and all the cords! | am most excited about my re-expanded wardrobe

options and not lugging that box around my waist anymore. (Participant 115)

Physical Sequelae of Device Implantation

The final category “Physical Sequelae of Device Implantation” captured the physical
consequences of devices that participants either explicitly described or asked questions about.
The main subcategory “Cardiac Symptoms” captured the discussion of aversive device
related cardiac symptoms. The two most predominant codes for this subcategory captured the
discussion of heart rates (n = 29) and palpitations (n = 11). Other reported cardiac symptoms
included shortness of breath (n = 10), feeling lightheaded or faint (n = 5), losing
consciousness (n = 4), feeling dizzy (n = 3), and fluid retention (n = 1). Generally,

participants sought the experiences of others and whether to seek medical care:

All of a sudden these past few days | am feeling dizzy all the time. Getting out of bed,
laying in bed, outside, etc; has anyone else experienced anything similar to me?
Should I contact my doctor? | get slightly lightheaded and my head starts to space out.

(Participant 179)

The second subcategory “Physical Discomfort and Pain” captured codes related to the
discussion of different pain and discomfort experiences. Participants reported pain and
significant discomfort directly related to the presence of the device generator or leads inside
them (n = 16). In addition to this, participants reported general experiences of discomfort and

pain (n = 11), insertion site and scar related discomfort and pain (n = 11), and pain and
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discomfort described as being related to their heart or chest (n = 10). Pain was often reported
within the context of recovering from surgery, but it could also occur well after implantation:
“I’ve had an ICD [implantable cardioverter-defibrillator] for 20 years (this particular one for
7). The last few months it’s become uncomfortable and just more noticeable in my chest”
(Participant 30). Additionally, the pain and discomfort experienced by participants was

complex and overlapping:

This stabbing/poking sensation in my heart has been present every moment of every
day since my pacemaker was put in. Some positions hurt worse than others, such as
leaning on your shoulder in bed at 3 am. The pain radiates up my jaw and into my

molar. It’s driving me literally crazy. (Participant 12)

Lastly, the subcategory “Aversive Physical Symptoms” captured a heterogeneous
range of experiences that were not directly pain or cardiac related. Participants reported
changes in body temperature (n = 5), physical tiredness (n = 5), bruising (n = 3), feeling weak
(n = 2), twitching sensations (n = 2), restlessness (n = 1), excessive sighing or yawning (n =
1), stomach problems (n = 1), tingling sensations (n = 1), and feeling shaky (n = 1).
Participants often inquired as to whether these symptoms have been experienced by other
people and if they should be concerned: “I recently got a PM [pacemaker] (a couple of
months ago), and I’ve noticed my chest on the left side ‘twitches’ or kind moves every time

my heart beats. Has anyone else experienced this?” (Participant 9).
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Discussion

Overview of Findings

The present study employed conventional qualitative content analysis to explore what
questions, and information about their experiences, that people with cardiac implantable
electronic devices posted to communities on the website Reddit. Posts from the one subreddit
that met the inclusion criteria of the analysis yielded five overarching categories. These
categories captured how the subreddit was used, how participants experienced living with a
device, their experiences with healthcare, the psychological experiences of living with a
device, and the physical sequelae of implantation. The present study observed a number of
novel findings not previously reported in literature and these are presented below. Firstly, this
is the first study to provide insight into how people living with these devices engage with
online peer support on the social media website Reddit. Secondly, while the present study
provides support for previous literature evaluating the impacts of these devices, a number of
novel findings regarding the age and health status of participants are presented. Thirdly, this
is the first study to provide insight into the experiences of people living with a device during

the COVID-19 pandemic.

Peer Support and the Informational Needs of Participants

Participants generally utilised the subreddit in order to gain knowledge, receive
advice on the problems they faced, and to have their difficulties affirmed by others living
with a cardiac implantable electronic device. This use of the subreddit to receive
informational, emotional, and appraisal support was consistent with the defining attributes of
peer support put forth by Dennis’s (2003) concept analysis of peer support interventions
within healthcare contexts. Additionally, a number of participants adopted device related

labels, such as being a cyborg or belonging to a special club, that signified a sense of peer
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solidarity and identity between users of the subreddit. This in mind, the majority of
participants sought information about the experiences of others living with a device.

Many different theoretical mechanisms have been used to explain peer support
(Fortuna et al., 2019), however, the desire of participants for experiential information is best
understood through the lens of social comparison theory (Festinger, 1954). As proposed by
Festinger (1954), social comparison theory holds that persons may appraise their identities by
evaluating themselves in comparison to others. This process can be directed or unconscious
and involves identifying differences and similarities, on real or abstract dimensions, between
the person evaluating themselves and others (Wood, 1996). Further developed by Taylor &
Lobel (1989), people may draw either downwards comparisons, by comparing themselves to
someone perceived as less fortunate, or engage in upwards affiliations by associating with
people believed to be more fortunate. This latter process may provide people with role
models that serve as a source of inspiration (Helgeson & Taylor, 1993; Taylor & Lobel,
1989; Taylor et al., 2007). Many of the requests for experiential information made by
participants expressed a need to know whether others living with a device had successfully
managed the same difficult situations that they were currently facing.

These requests for experiential information indicate a possible desire from
participants to hear about the successes of others. While studies of people living with an
implantable cardioverter-defibrillator have indicated a need to hear from others about their
experiences (Bolse et al., 2005; Doolan-Noble et al., 2021; Sert et al., 2021), an explicit
desire for positive role-modelling has not been reported. A study by Standing et al. (2018) of
people living with ventricular assist devices, a mechanical circulation solution for advanced
heart failure, indicated that associating with others who had adapted successfully helped to

create a sense of hope and lessen fears. However, not all comparisons are positive; a body of
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social media research indicates that comparisons to people perceived as more successful are
associated with decreased self-esteem (Vogel et al., 2014).

Alongside receiving peer support, participants expressed a desire to help others
overcome the challenges they face living with a device. This desire to share information with
other people living with a device is consistent with the helper therapy principle (Riessman,
1965; Skovholt, 1974) that has underpinned conceptualisations of peer support (Fortuna et
al., 2019). According to Riessman’s (1965) seminal paper, when someone renders aid to
another the exchange has reciprocal benefits with the helper possibly gaining the most from
the relationship. Peer-helpers may benefit as helping provides them with opportunities for
personal growth, approval from those they support, and feedback (Skovholt, 1974). Studies
have demonstrated benefits for peer-helpers in a variety of contexts including hearing loss
support groups (Southall et al., 2019), supporters for bipolar disorder (Proudfoot et al., 2012),
and online suicide prevention (Greidanus & Everall, 2010). The present study cannot quantify
the possible benefits that providing peer support awards to participant helpers. Findings
demonstrate, however, that some people living with a device desired to share their
experiences with others. This desire indicates that peer support provides benefits to both
people newly implanted with a device and those who have successfully adapted.

Alongside the peer support provided, participants indicated that they came to the
subreddit as they could not find other sources of information regarding a variety of topics.
These topics ranged from the appropriateness of niche physical activities to sensitive areas of
discussion such as recreational drug use. Deficits in knowledge about living with a device
and its functions have been previously reported in studies of people with implantable
cardioverter-defibrillators (Barisone et al., 2022; Pike et al., 2022), pacemakers (Patel et al.,
2020), and subcutaneous implantable cardioverter-defibrillators (Forman et al., 2018). The

use of the internet to address knowledge deficits is concerning as social media can act as a
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source of disinformation (Farnood et al., 2022b) and may overestimate the risks posed by
implantable cardioverter-defibrillators (Knoepke et al., 2018). In the case of recreational drug
use, misinformation may be particularly prevalent on social media platforms (Suarez-Lledo &
Alvarez-Galvez, 2021).

Deficits in knowledge about living with a cardiac implantable electronic device may
be due to communication breakdowns with healthcare professionals. Previous studies have
highlighted that effective communication with healthcare professionals is important for
people living with these devices (Barisone et al., 2022; Linder et al., 2013, Pike et al., 2020;
Rahman et al., 2012). Participants reported that they perceived healthcare professionals as
approaching their problems with ambivalence, and some disagreed with aspects of their care
or symptoms. These communication breakdowns could have limited the ability of healthcare
professionals to adequately relay information, and thus, people living with a device may have

instead turned to the subreddit to address their knowledge deficits.

The Impacts of Living With a Cardiac Implantable Electronic Device

Consistent with previous literature, the present study found that the implantation of a
cardiac implantable electronic device presented a number of unique impacts and challenges.
For participants living with an implantable cardioverter-defibrillator, the most commonly
studied type of device (Tagney, 2010), the findings of the present study largely concurred
with systematic reviews of patient experiences (Barisone et al., 2022; Pike et al., 2020).
Furthermore, participants with an implantable cardioverter-defibrillator discussed a range of
psychological experiences that have been reported by previous studies, such as depression
(Oshvandi et al., 2020), anxiety (Magyar-Russell et al., 2011) and shock related anxiety
(Tripp et al., 2019). For participants living with other device types, findings were consistent
with previous literature that reported the biological, psychological, and social consequences

of device implantation for both people living with a pacemaker (Beery et al., 2002;
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Ghojazadeh et al., 2015; Malm & Hallberg, 2006; Rakhshan et al., 2017) or a subcutaneous
implantable cardioverter-defibrator (Forman et al., 2018; van der Stuijt et al., 2020).
However, as participants in the present study generally seemed to live more active lifestyles
and reported being younger than the average person living with a device, new insights related

to these factors were provided.

Findings Regarding the Age and Health Status of Participants

The physical activities that could be conducted while living with a cardiac
implantable electronic device were a significant area of discussion on the subreddit.
Restrictions on the types of activity possible after implantation of an implantable
cardioverter-defibrillator have been reported as a challenge for many people (Bolse et al.,
2005; Doolan-Noble et al., 2021; Pike et al., 2022; Tagney et al., 2003). Adolescents with an
implantable cardioverter-defibrillator may be particularly impacted by these restrictions as
they can prevent them from returning to their pre-implantation levels of activity (Rahman et
al., 2012). For people who wish to remain physically active after implantation, healthcare
professionals should balance the risks of device associated complications with the
consequences of discontinuing physical activities (Sciarra et al., 2021). For young and
previously active participants in the present study, it appears that such considerations were
not made by their healthcare professionals. Furthermore, restrictions on activity were deeply
impactful for the quality of life of these participants.

Younger, and previously active participants, experienced unique struggles with
adaptation to their cardiac implantable electronic device based on their age and prior levels of
physical ability. At the extreme, participants reported that they hated their device, wanted it
removed, or deactivated. These difficulties with adaptation are consistent with studies that
have suggested that perceived health status is an important factor when deciding on whether

to undergo implantation (Carroll et al., 2013) and that asymptomatic people are more willing
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to decline implantation (Ottenberg et al., 2014). Younger people who have undergone
implantation are also more likely to report not wanting to have their device (Green et al.,
2016). While this may be the case, participants reported that they were able to maintain active
lifestyles, or experienced improvements in physical ability.

The prevention of damage to one’s cardiac implantable electronic device, particularly
during physical activity, was a common topic of discussion among participants that has not
been extensively evaluated by previous literature. Prevention included passive protection
efforts during daily life such as avoiding electromagnetic fields, a known risk for people
living with a device (Driessen et al., 2019; Steffen et al., 2019), and active protection efforts
including the use of protective sports guards. These active protection efforts included the use
of cushioned pads intended to prevent car seatbelts from rubbing against the implantation
site, which has been previously reported as a source of discomfort (Niewinski et al., 2019).
Alongside the discomfort caused by seatbelts, participants reported elevated and aversive
heart rates related to driving that were thought to be due to the activity responsive pacing
functions of their devices. Additionally, ways of dealing with the rubbing caused by bra
straps was discussed (van der Stuijt et al., 2020). Similar to these protection efforts,
participants engaged in attempts to monitor their devices, such as using consumer pulse
oximeters in order to verify its functioning. Participants generally saw these efforts as
necessary considerations for living with a device that were needed to prevent its failure and
their death.

Alongside the discussion of activity restrictions, and device protection, the
continuation of deliberate exercise and weight loss was viewed as important. Previous
literature has commonly focused on perceptions of device related body image for people
living with cardiac implantable electronic devices in general (Gist et al., 2018), implantable

cardiovert-defibrillators (Frydensberg et al., 2018), subcutaneous implantable cardioverter-
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defibrillators (van der Stuijt et al., 2020) and pacemakers (Beery et al., 2002; Davis et al.,
2004). The body image concerns of participants were not directly related to their devices,
instead discussion of this topic focused on deliberate post-implantation weight loss attempts.
Participants who deliberately lost weight experienced pain and discomfort caused by the
thinning of tissue around their implantation site. Within medical literature, thinning of the
tissue around these devices is a documented phenomenon associated with a lower body mass
index (Yatomi et al., 2022) and may pose an increased risk of infection (Polewczyk et al.,
2022). Additionally, weight loss for people living with an implantable cardioverter-
defibrillator is associated with a greater risk of inappropriate defibrillation (Daimee et al.,
2017). The author of the present study is not aware of any literature that has evaluated
experiences of deliberate weight loss while living with a device.

Most probably due to the age and health status of participants, the present study did
not observe any discussion regarding decisions about the discontinuation of life-sustaining
cardiac implantable electronic device therapies. End-of-life decisions regarding the
deactivation of these devices has received prior attention in literature (Lewis et al., 2014),
with a large focus on implantable cardioverter-defibrillators due to the painful shocks they
may administer at the time of death (Svanholm et al., 2015). There was evidence that this
topic was discussed by carers using the subreddit whose posts were excluded from the present
study.

Cardiac Implantable Electronic Devices and COVID-19 Pandemic Experiences

The impacts of the COVID-19 pandemic on the experiences of people living with a
cardiac implantable electronic device were identified as a notable area of discussion on the
subreddit. Current pandemic related literature has largely evaluated the remote monitoring of
these devices (lacopino et al., 2020; Magnocavallo et al., 2021), changes in implantation rates

(Schwab et al., 2022), and has used device recorded data to measure changes in physical
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activity (Schmitt et al., 2022). Participants discussed delays accessing healthcare and the
difficulties created by public health approaches used to manage the pandemic. There is a need
for targeted pandemic related information for this population as questions were posted about
the availability of COVID-19 vaccines and possible complications from vaccination.
Limitations

The results of the present study should be interpreted within the context of limitations
posed by the methodology and sample. Firstly, Proferes et al. (2021) has asked whether
researchers utilising Reddit as a data source are studying Reddit-specific phenomena or
attempting to elucidate broader social phenomena. In the case of the present study, the
subreddit analysed may be the last resort for participants who have not been able to receive
satisfactory answers to their questions or engage with adequate health services. Additionally,
while varying considerably across differing subreddits, Reddit users tend to be younger
(Shatz, 2017), and people of higher socioeconomic status may be overrepresented in research
utilising social media (Hargittai, 2020). Therefore, the experiences expressed by participants
using the one subreddit analysed may be specific to this population.

Secondly, there are a number of factors that threaten the validity of data collected
from online communities. Users of social media may post incorrect uses of medicalised
terminology, inaccurate recounts of their experiences, or even lie (Ravoire et al., 2017). As
posts analysed in the present study were treated as textual documentation, participants could
not be contacted to provide clarification or address these aforementioned issues. Inaccurate
recounting of information may have been particularly problematic for the collection of
demographic data, as participants may have been unaware of the correct terminology to
identify their device (Wising et al., 2022). Although these limitations do not discredit the

findings of the present study, there is need for further research that draws on different
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methodological approaches to elucidate the experiences of people living with a cardiac
implantable electronic device.
Further Research and Implications for Clinical Practice

Based on the findings of the present study, and existing literature, there is a need for
studies that evaluate differences between subgroups of people living with cardiac implantable
electronic devices, as they may be particularly impactful for the young and active.
Additionally, there is a need for research that evaluates the experiences of people living with
devices other than implantable cardioverter-defibrillators, as all devices appear to present
significant adaptational challenges. While further research should consider people living with
pacemakers, who have been underrepresented in literature (Tagney, 2010), there is a need to
evaluate emergent device technologies such as subcutaneous implantable cardioverter-
defibrillators as these may be associated with different psychological outcomes (Pedersen et
al., 2019). Furthermore, research should aim to triangulate the experiences of people living
with these devices and the perspectives of their healthcare professionals to understand
differences in perceptions of care. This may provide an explanation as to why participants in
the present study expressed difficulties communicating with their healthcare professionals.

Alongside highlighting areas of further research, the present study has several
implications for healthcare professionals working with people living with a cardiac
implantable electronic device. Due to the communication breakdowns discussed by
participants, there may be a need to evaluate and implement communication skills training for
healthcare professionals working with people living with a device. Interventions aimed at
improving the communication skills of healthcare professionals can contribute to a range of
positive patient outcomes (Venktaramana et al., 2022), and have demonstrated potential for
people living with cardiovascular diseases (Schoenthaler et al., 2014). The empathy displayed

by healthcare professionals is also important as a systematic review by Derksen et al., (2013)
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indicates that it is associated with lower patient anxiety and distress. Therefore, healthcare
professionals must recognise that while these devices may produce clinical benefits, living
with a device is a potentially frighting experience that must be approached with empathy.

In addition to improving communication with patients, a greater emphasis on the
provision of appropriate educational resources following implantation is needed to address
patient concerns. Addressing the knowledge deficits of people living with a cardiac
implantable electronic device is important, as greater device related knowledge is associated
with improved quality of life (Polikandrioti, 2021). For patients newly implanted with a
device, knowledge deficits may be addressed through educational interviews that assess their
lifestyle needs (Yildiz et al., 2018). Peer support and lived experience groups may be an
additional way of providing both educational information and tangible aid to people living
with these devices. As peer support has demonstrated benefits for a number of chronic health
conditions (Colella & King, 2004; Hossain et al., 2021; Thompson et al., 2022), opportunities
to create peer networks for people living with these devices should be explored. Additionally,
the knowledge deficits expressed by participants regarding potentially sensitive issues
suggests a need for accessible online evidence-based educational resources to be created.
Conclusion

Previous literature that has drawn on qualitative approaches to explore the
experiences of people living with a cardiac implantable electronic device has largely focused
on the those with implantable cardioverter-defibrillators. The present study has contributed to
existing literature by exploring the questions, and experiences, of participants with a range of
devices posted to an online social media peer support community. Findings highlight the
considerable challenges people living with these devices may face and differences in

experiences based on their age and health status. Furthermore, the findings of the present
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study elucidate the beneficial role that peer support can play in assisting adaptation to these
devices.

From the findings of the present study, it is clear that understandings of post-
implantation quality of life must be approached from a holistic perspective as these devices
present numerous biological, psychological, and social challenges. Researchers and
healthcare professionals must reflect on the significance of these challenges in order to
provide the best post-implantation support. Further work is needed to explore differences in
experiences with these devices, and how to best facilitate patient support through improved

healthcare communication and device-related health literacy.
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Appendix A

Data Collection Script

from concurrent.futures import thread
import praw

import pandas as pd

from praw.models import MoreComments

from sympy import true

reddit = praw.Reddit(cTient_id="|INN"N .
client_secret="|IEININ5N5:E'

user_agent="Ccomment Extraction (by /u/IIIIII ",
timeout = 60)

a=0

posts = []

ml_subreddit = reddit.subreddit('Pacemakericb')

for post in ml_subreddit.new(1imit=999):
posts.append([post.title, post.author, post.selftext,

post.created_utc])

a+=1

posts.append([IIN II’ II~ ~II, W oo II,II NNNNNNN ll])
posts = pd.DataFrame(posts, columns=['title_of_parent', 'author',
'content', 'date_created'])
print("posts num:", a)

posts.to_csv('data_fin.csv', encoding="'utf-8', index=False)
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Appendix B

Analysis Structure
Table B1.

The Structure of Categories, Subcategories, and Associated Codes

Category Subcategory Codes n % of N

Use of the Subreddit Reasons for Using the Subreddit ~ Seeking the Experience of Others 115 59.0%
Seeking Advice From Others 68  35.0%

Sharing Personal Experiences With a Device 47  24.0%

Seeking Answers to Technical Questions 17 9.0%

Giving Thanks to the Community 16  8.00%

Seeking Information not Found Elsewhere 14 7.0%

Asking Whether Their Experiences are Normal 11 6.0%

Poster Identity Identifying as a Younger Person 12 6.0%

Identifying as a Member of a “Club” 8 4.0%

Identifying as a “Cyborg” 8 4.0%

Life With a Device Preventing Damage to the Device  Concerns About Electromagnetic Interference 32 16.0%

Restrictions Placed on Activity to Protect the Device 30  15.0%
Ways of Protecting the Device From Damage 10 5.0%
Concerns About Recreational Drug Use 5 3.0%

Concerns About Hormonal Drug Use 1 0.5%
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Category Subcategory Codes n  %ofN
Managing Health After Questions About and Experiences of Exercising 35 18.0%
Implantation Perceived Improvements in Health Status 16 8.0%

Perceived Declines in Health Status 13 7.0%
Experiences With Weight Loss 4 2.0%
Managing Living With Device Monitoring Their Device and Heart Function 21  11.0%
Specific Issues Experiences of and Questions About Implantable 15 8.0%
Cardioverter-Defibrillator Shocks
Experiences of Having Their Device Settings Changed 9 5.0%
External Objects Rubbing Against the Device 9 5.0%
Battery Life Concerns 5 3.0%
Concerns About Automated Device Checks 4 2.0%
Discomfort From Device Warning Alarms 3 2.0%
Questions About Medical Alert Identification 2 1.0%
Impacts of a Device on Lifestyle  Impacts on Work 12 6.0%
Impacts on Driving 11 6.0%
Impacts on Sleep 11 6.0%
Impacts on Performing Simple Activities 7 4.0%
Impacts on School 3 2.0%
Questions About Sex and Masturbation 2 1.0%
Impacts on Diet 1 0.5%
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Category Subcategory Codes n  %ofN
Questions About Pregnancy 0.5%

Device Complications and Failure  Concerns About Lead Dislocation 13 7.0%
Experiences of Lead Failure 10 5.0%

Concerns About Device Dislocation 8 4.0%

Concerns About Device Malfunction 4 2.0%

Experiences of Device Related Infections 4 2.0%

Social Relationships Social Support Experiences and Impacts 14 7.0%
Perceptions of Others 5 3.0%

Perceived Stigma 2 1.0%

Healthcare Experiences Experiences of Device Recovery from Surgery 46  23.0%
Implantation and Recovery Device Replacement 28  14.0%
Implantation Surgery 20  10.0%

Lead Replacement and Removal 17 9.0%

Implantation Complications 7 4.0%

Additional Surgeries to Support Heart Function 7 4.0%

Costs Associated With the Device 4 2.0%

Bandages 1 0.5%

Interactions With Healthcare Perceived Healthcare Practitioner Ambivalence 14 7.0%
Professionals Medical Advice From Healthcare Practitioners 13 7.0%
Disagreement About Symptoms 7 4.0%



74

Category Subcategory Codes n  %ofN
Appreciation for Healthcare Practitioners 2.0%
Uncomfortable Discussing With Male Healthcare
Practitioner b0k
The COVID-19 Pandemic Impacts of the COVID-19 Pandemic on Experiences 12 6.0%
COVID-19 Vaccine Questions and Concerns 5 3.0%
COVID-19 Vaccine Complications 3 2.0%
Psychological Experiences of  Negative Psychological Worried 30  15.0%
Living With a Device Experiences Fearful or Scared 19  10.0%
Anxious 14 7.0%
Depressed and Sad 12 6.0%
Frustrated 9 5.0%
Implantable Cardioverter-Defibrillator Shock Anxiety 7 4.0%
Traumatised or Experiencing PTSD 6 3.0%
Stressed 5 3.0%
Emotionally Tired 3 2.0%
Feeling Lost or Empty 3 2.0%
Experiencing Cognitive Impairment 2 1.0%
Experiences of Adjusting to Their Ways of Coping With a Device 12 6.0%
Device Difficulty Accepting Due to Age and Health 10 5.0%
Returning to Normal After Implantation 10 5.0%
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Category Subcategory Codes n  %ofN
Difficulty Adapting 6 3.0%

Trying to Rebuild Their Confidence 5 3.0%

Descriptions of Life Being Changed by the Device 4 2.0%

Resentment and Hatred Towards Their Device 4 2.0%

Wanting Device Removal or Deactivation 3 2.0%

Learning to Trust the Device and Their Body 3 2.0%

Becoming Emotionally Attached to the Device 1 0.5%

Positive Emotional Experiences Happy With or Excited for the Device 5 3.0%

Proud to be Living With a Device 4 2.0%

Grateful for the Device 2 1.0%

Physical Sequelae of Device Cardiac Symptoms Heart Rate Experiences and Concerns 29  15.0%
Implantation Heart Palpitations 11 6.0%
Shortness of Breath 10 5.0%

Lightheaded or Faint 5 3.0%

Loss of Consciousness 4 2.0%

Dizziness 3 2.0%

Fluid Retention 1 0.5%

Physical Discomfort and Pain Device Related Discomfort and Pain 16 8.0%

General Discomfort and Pain 11 6.0%

Insertion Site and Scar Related Discomfort and Pain 11 6.0%
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Category Subcategory Codes n  %ofN
Heart and Chest Related Discomfort and Pain 10 5.0%

Aversive Physical Symptoms Body Temperature Changes 5 3.0%
Physically Tired 5 3.0%

Bruising 3 2.0%

Feeling Weak 2 1.0%

Twitching Sensations 2 1.0%

Restlessness 1 0.5%

Excessive Sighing and Yawning 1 0.5%

Stomach Problems 1 0.5%

Tingling Sensations 1 0.5%

Feeling Shaky 1 0.5%

Note. N = 196





