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ABSTRACT

Introduction: Dementia with Lewy bodies
(DLB) is an incurable form of dementia associ-
ated with detriments to the daily life of patients
and carers from their family. Symptoms of
orthostatic hypotension, syncope, and falls are
supportive of DLB diagnosis. These symptoms
may also be present among people with sick
sinus syndrome (SSS), and subsequent pace-
maker treatment to manage bradyarrhythmia is
associated with improved cognitive function.
The prevalence of SSS seems to be higher among

people with underlying Lewy body pathology
compared to the general age-matched popula-
tion (5.2% vs. 0.17%). To our knowledge, how
people with DLB and their family carers may
experience pacemaker treatment to manage
bradyarrhythmia has not been previously
reported. Therefore, the aim of this study was to
explore how people with DLB experience daily
life following a pacemaker implant to manage
associated symptoms of bradyarrhythmia.
Methods: A qualitative case study design was
used. Two men with DLB and their spouse carers
were repeatedly interviewed as a dyad within
1 year following implant of a dual-chamber
rate-adaptive (DDD-CLS) pacemaker to manage
SSS in the men. Content analysis was used to
assess the qualitative interview data collected.
Results: Three categories emerged: (1) gaining
control, (2) maintaining a social life, and (3) being
influenced by concurrent diseases. Less syn-
cope/falls and remote pacemaker monitoring
increased a sense of control in everyday life,
while perceived physical and/or cognitive
improvements influenced social participation.
The men were still affected by concurrent dis-
eases, which continuously influenced each
couple’s daily life.
Conclusion: Identifying and managing con-
current bradyarrhythmia through a pacemaker
implant could improve well-being for people
with DLB.
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Key Summary Points

Sick sinus syndrome seems to be more
common among people with DLB
compared to the general population and
may mimic features of DLB, including
syncope and falls.

Symptoms of DLB are associated with
detriments to the daily life of affected
people, and falls are the second most
common cause of hospitalization.

Our aim was to explore how people with
DLB experience daily life after a
pacemaker has been implanted to manage
associated symptoms of bradyarrhythmia.

Within the year after receiving a
pacemaker implant the participants
experienced a decrease in syncope/falls,
improvements in physical and/or
cognitive functioning and difficulties in
living with various and sometimes
interplaying diseases.

Identifying and managing concurrent
bradyarrhythmia through a pacemaker
implant could enhance functioning and
health by relieving mimicking features of
DLB.

INTRODUCTION

Key summary points

Dementia with Lewy bodies (DLB) is the second
most common form of neurodegenerative
dementia [1], caused by intracellular deposits of
the misfolded protein alpha-synuclein. These
misfolded proteins are found in both the central
and peripheral nervous systems [2]. DLB shares
similar neuropathological processes with

Parkinson’s disease and these conditions are
collectively known as Lewy body disease
(LBD)[2]. Compared to people with Alzheimer’s
disease, people with DLB experience lower
quality of life, worse functional abilities, higher
caregiver distress, and increased risk of hospi-
talization [3–7].

Dementia is an essential feature for diagnosis
of DLB, and is characterized by progressive
attention–executive and visuoperceptual cog-
nitive decline, with memory often being well
preserved [8]. Diagnosis also relies on a tetrad of
core clinical features: (1) fluctuations in cogni-
tion with alterations in attention and alertness;
(2) spontaneous features of parkinsonism; (3)
REM-sleep behavior disorder; and (4) visual
hallucinations [8].

In clinical practice, diagnosis of DLB is sup-
ported by clinical features of orthostatic
hypotension, syncope, and falls [8], with falls
reported as the second most common cause of
hospitalization [9].

Without an existing cure, current pharma-
cological and non-pharmacological manage-
ment strategies are symptomatic and aim to
improve quality of life [10]. In addition, it is
important for clinicians to recognize other fac-
tors that could improve well-being of people
with dementia.

Several case reports have described that
bradyarrhythmia can mimic features of LBD
[11–14]. Bradyarrhythmia due to sick sinus
syndrome (SSS) may clinically manifest with
light-headedness, fatigue, syncope, and falls,
and may cause dementia-like symptoms
[15, 16]. In addition, Lewy body pathology of
the cardiac conduction system might result in
arrhythmia, as alpha-synuclein deposits are
present in cardiac nerves and the sinus node
[17, 18]. A recent clinicopathological study
found that 5.2% of individuals with LBD had
SSS [19], compared to a prevalence of 0.17% in
the general age-matched population [20]. Pace-
maker implantation is a common management
option to reduce associated symptoms of SSS
[15].

In addition, cholinesterase inhibitors, which
are widely used to treat dementia (including in
people with DLB), are associated with an
increased risk of bradycardia, syncope, falls, and
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requiring a pacemaker implant [21, 22]. These
drugs may also aggravate tendencies towards
bradycardia in people with pre-existing SSS or
heart block [23]. However, treatment with these
drugs may be essential to improve cognitive and
daily function, which might necessitate a
pacemaker implant if bradyarrhythmia occurs
[23].

Pacemaker implants to manage brad-
yarrhythmia may be associated with improved
cognitive performance [24–27]. A previous
diagnosis of dementia may need to be reassessed
following a pacemaker implant [27]. However,
these studies have not explicitly involved peo-
ple with DLB, and have not presented other
clinical outcomes besides cognitive test results.
Understanding the experiences of individuals
with DLB after a pacemaker implant to manage
concurrent bradyarrhythmia could improve
current management approaches, especially
since bradyarrhythmia might be part of the
underlying disease process.

Therefore, the aim of the present study was
to explore how people with DLB experience
daily life following a pacemaker implant to
manage associated symptoms of bradyarrhyth-
mia. As DLB impacts the life of family carers,
this study also aimed to explore how spouse
carers experience daily life after their DLB-af-
fected spouse receives a pacemaker.

The use of qualitative research has been
highlighted as complementary to quantitative
research, as it captures a more holistic picture of
everyday life among people with DLB [28].
However, to our knowledge, only one prior
qualitative study has explored first-hand expe-
riences of people with DLB, and it concluded
that active participation in interviews could be
achieved despite cognitive decline [29].

METHODS

Study Design

A case study design was used to collect qualita-
tive data regarding participants’ lived experi-
ences. Techniques used to enhance rigor are
described in the Methods and Methodological
considerations sections.

The present study was approved by the
national ethics committee of Sweden (no.
2021-01765) and the regional Ethics Review
Board of Scania, Sweden (no. 195-21), and was
conducted in accordance with the Declaration
of Helsinki and its later amendments. Partici-
pation was voluntary, and participants received
written and verbal information regarding the
study, and provided their documented
informed consent to participate. Patients and
their partners were aware that their data would
be published open access, and that data could
potentially be identifiable. Patients were aware
that pseudonyms would be used.

Selection of Participants

Purposeful and criterion sampling was used. To
be enrolled, each participant with DLB had to
be (1) diagnosed with DLB according to the
latest consensus criteria [8], (2) currently a
patient at a memory clinic in southern Sweden,
(3) implanted with a pacemaker to manage
bradyarrhythmia, (4) able to consent to the
study, and (5) Swedish-speaking. Inclusion cri-
teria for spouse carers were to be (1) Swedish-
speaking, and (2) living with their spouse with
DLB.

Based on these inclusion criteria, the senior
physician and co-author (EL) suggested two
community-dwelling married men. Both cou-
ples lived at home in southern Sweden. Each
participant had western European ancestry with
Swedish as their native language.

Data Collection

Initial and follow-up interviews were conducted
with each dyad face-to-face at the memory
clinic where the men were patients. Two con-
secutive interviews, with different interviewers,
were conducted with each couple to obtain a
deeper understanding of their lives, and to
increase credibility. Both participating couples
took interest in the initial and follow-up inter-
views. During the interviews, free narration was
encouraged.
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Initial Interviews

Initial interviews were conducted by EL within
1–2 months following the men receiving a
pacemaker implant. EL had prior knowledge of
the men. Interviews were semi-structured and
started with the question ‘‘Describe how life has
been since you received your pacemaker?’’. Open-
ended questions were asked to explore experi-
ences and perceptions relating to the aims.
Initial interviews lasted for 11 and 17 min
respectively. Interviews were audio-recorded
and transcribed verbatim by EL, who condensed
the verbatim transcripts to shorten them, while
preserving their core meaning [30].

Follow-up Interviews

One year after a pacemaker was implanted, each
couple conducted a follow-up interview with
first-author IH, a junior physician,and a PhD
student. Except for reading previous transcripts,
IH had no prior knowledge of the participants.
Interviews were semi-structured and used open-
ended questions based on interview guides (see
Supplementary Material), with topics raised by
each couple during the initial interview. Each
interview guide also included topics issued by
the WHO International Classification of Func-
tioning, Disability, and Health, which provided
a framework for the descriptions of health and
health-related issues [31]. Follow-up interviews
lasted for 31 and 45 min, respectively. Inter-
views were audio-recorded and transcribed ver-
batim by IH. At times, one of the wives
(assumed name Berit) answered questions by
directly addressing her husband.

Clinical Global Impression of Change (CGI-
C) was assessed for both men a year after pace-
maker implantation as a quantitative instru-
ment [32].

Data Analysis

Qualitative content analysis was conducted as
described by Graneheim and Lundman to ana-
lyze and interpret data collected at the inter-
views [30]. Transcripts from all interviews were
initially read separately multiple times by EL

and IH to get a sense of the big picture. To
increase dependability, the authors then sepa-
rately searched for meaning units, which were
labeled with codes. These coded meaning units
were relating to the aims, and were compared
between the authors. The authors sorted various
codes based on their differences and similarities,
and reached a consensus on potential categories
and subcategories. The authors held repeated
peer briefings to further explore various aspects
of obtained content from the transcripts, until
no new categories appeared. Data were itera-
tively re-examined using insights that emerged
during analysis, and a confirmatory content
analysis was conducted by a third person, AB,
specialized in qualitative research. For more
details, see Supplementary Material.

NVivo software (release 1.4) was used to
organize and manage the qualitative data col-
lected. The analytical process was conducted in
Swedish, the original language, to avoid losses
of meaning while analyzing transcripts [33].
After the analytical process had been con-
ducted, each category, subcategory, and quote
was carefully translated to English by the
authors, to avoid loss of meaning. Examples of
meaning units with their codes, subcategories,
and categories are shown in Table 1.

Participants

Assumed names are used throughout this
report. The couples were Anders and Alice, and
Bertil and Bodil. When initial interviews were
conducted in 2020, both men (Anders and
Bertil) were aged over 65 years, and both wives
were aged over 60 years. Anders received his
DLB diagnosis in 2018, while Bertil received his
DLB diagnosis in 2015. Clinical features sup-
portive of DLB of orthostatic hypotension,
syncope, and repeated falls were described by
both men. According to routine treatment
regime for DLB, both men were prescribed
cholinesterase inhibitors (rivastigmine) and
memantine. None of the men had co-occurring
Alzheimer pathology according to cerebrospinal
fluid analysis.

In early 2020, both men conducted 24-h
ambulatory blood pressure monitoring via the
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memory clinic to assess blood pressure levels.
Day and night monitoring showed that Anders
had a heart rate\60 beats per minute 80% of
the time, and\50 beats per minute 24% of the
time. Bertil had a heart rate\50 beats per
minute 40% of the time.

Both men were referred to a heart clinic at a
large hospital in southern Sweden, and both
demonstrated signs of sinus bradycardia and
chronotropic incompetence. Due to symptoms
of pre-syncope and syncope, both men were
subsequently diagnosed with SSS. Continuation
of low-dose cholinesterase inhibitors was
deemed necessary. No changes were made in
antidepressants or dopaminergic or cardiovas-
cular medications within the year. One month
before their pacemaker was implanted, Anders
and Bertil scored 30/30 and 18/30, respectively,
on Mini mental state examination (MMSE), and
47 and 241 s, respectively, on Trail making test
A.

Pacemaker

Each man received a dual-chamber rate-adap-
tive pacemaker with a closed loop sensor (DDD-
CLS; Enitra8 DR-T; Biotronik, Germany). This
pacing mode is intended to resemble physio-
logical heart rate response to match metabolic
demand by sensing changes in right ventricular
impedance (which in turn correlates to varia-
tions in right ventricular inotropy) [34]. Car-
dioverter–defibrillators were not implanted.

Each pacemaker was implanted during early
2020. Anders recorded 66% pacing and Bertil
recorded 94% pacing within the following year.
Pacing was almost exclusively atrial. Neither
peri- nor post-operative complications were
recorded.

RESULTS

Three categories and six subcategories were
identified depicting pivotal experiences among

Table 1 Examples of how findings were yielded from the analytical process, showing some of the meaning units that build
up the subcategories and categories

Meaning unit Code Subcategory Category

Before last year during this time, or before I had the surgery
(pacemaker), if I was riding my bike, I felt insecure. But that is not
the case anymore

Self-confidence Losses of

consciousness

Gaining control

We now have a device at home that notifies the heart clinic if
something happens with the pulse. Then they will call us

Reassurance Remote

pacemaker

monitoring

After I received it (pacemaker), I felt more awake, and many of my
friends told me that I looked more awake. But now I am used to it,
so I do not think about it

Self-

consciousness

Wakefulness Maintaining a

social life

We went to Catrina and Carl for coffee, and that went really well.
To be fair, you were tired and a bit strained, but you had not been
used to walking such long distances

Opportunities Physical stamina

… I never feel well rested because my underlying condition (DLB)
always makes me feel tired

Hopelessness Features of DLB Being influenced

by concurrent

diseases

At the start of the summer there was a lot of fainting, several times.
You were hospitalized, and it turned out to be pneumonia

Living in

uncertainty

Symptoms of

other diseases
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the participants within the year following the
pacemaker implant (see Fig. 1). Categories were
(1) gaining control, (2) maintaining a social life,
and (3) being influenced by concurrent diseases. In
the following account, categories and subcate-
gories are presented. Clarifications of quotes are
put in parentheses when necessary.

Clinical Global Impression of Change (CGI-
C) was assessed as minimally improved for both
men a year after pacemaker implantation com-
pared to before.

Gaining Control

A pacemaker implant seemed to increase a sense
of predictability and security during everyday
situations, due to reduced syncope and an
awareness of being remotely monitored by the
heart clinic in case heart rate disturbances were
unveiled. These factors seemingly resulted in a
gain of control within the couples’ daily lives.

Losses of Consciousness

A reduction of syncope was an important factor
that was appreciated, not only by the men but
also by their wives. Less syncope resulted in
fewer falls, and was described as a way to avoid
hurting oneself. Being able to recognize and
manage syncope differently following the
pacemaker implant was described by both cou-
ples, which appeared to increase their everyday
predictability. While talking about syncope,
Bodil said, with Bertil agreeing:

It has happened twice two weeks ago, but,
besides that, there has been nothing… It
might be that I was a bit stressed the

morning when it happened, so we might
both have been stressed. I was going to a
meeting at my workplace, I think it was a
Monday. You were in the bathroom, so I
had to help you. But you noticed it yourself
because your knees felt weak, so you have
not been alone while fainting. The second
time you were walking, and your knees just
felt weak. … It happens much more rarely
now. (Bodil, initial interview)

An increased sense of control enabled both
men to take up joyful activities, such as bicy-
cling and gardening, that had been difficult
before their pacemaker implant. However, both
couples indicated an underlying fear that syn-
cope could still happen at any time, which
seemed to result in precautions during daily
activities. Both couples further described how a
reduction of syncope had been transient during
the year. Bertil and Bodil described how epi-
sodes of syncope had become increasingly
abundant before the follow-up interview.
Anders and Alice acknowledged a later shift
towards increased dizziness and syncope. While
talking about syncope, Anders said:

Before last year during this time, or before I
had the surgery (pacemaker), if I was riding
my bike, I felt insecure. But that is not the
case anymore. I act carefully, because I
know what can happen, but I feel more
secure. ... I am not as dizzy as I was before.
(Anders, follow-up interview)

Remote Pacemaker Monitoring

Both couples described how remote pacemaker
monitoring could transmit heart rate

Fig. 1 Three categories and six subcategories identified from the study data
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disturbances to the heart clinic in the event of
sudden dizziness or syncope. This technique
seemed to increase a sense of security, as a cause
may be detected and communicated earlier by
the heart clinic. While talking about dizziness
and syncope, Alice said:

We now have a device at home that noti-
fies the heart clinic if something happens
with the pulse. Then they will call us.
(Alice, follow-up interview)

Remote pacemaker monitoring also
appeared to be reassuring, as it was described to
detect heart rate disturbances, which might
have otherwise gone unnoticed. During the
initial interview, Bodil was reading text mes-
sages received from the heart clinic with regis-
tered heart rates from different everyday
situations. She said:

We have something similar to a small
mobile phone which should be placed on
the bedside table to register the pulse. We
can be gone for three days. When we come
home it registers how it has been. (Bodil,
initial interview)

According to the medical records frequent
falls and syncope was reported before pace-
maker implantation and none during the year
after.

Maintaining a Social Life

This category reflects how certain physical and/
or cognitive barriers seemed to have been miti-
gated within the year following the pacemaker
implant. Mitigating these barriers facilitated
abilities for each couple to maintain their social
lives. Being able to maintain a social life was
described as an integral part of each couple’s
well-being. In addition, all interviews were
permeated by a sense of how the men were
perceived by friends and family members in
regard to physical and/or cognitive alterations,
which suggested that the participants would
sometimes confirm their own perceptions of
improvements through others.

Wakefulness

Each couple agreed that the men had become
more awake, which was mentioned in the con-
text of feeling more lucid. Bertil described an
increased will to do things, such as leaving
home, and an ability to solve more difficult
jigsaw puzzles than before. Anders described a
sensation of sometimes ‘‘walking in a fog’’,
which appeared to reflect a clouded conscious-
ness. He said:

I feel like I got a new life. I might feel a
little more clear-headed. It might be
because I am not tired, because then it is
like you are always walking in a fog.
(Anders, initial interview)

The couples described how the men would
usually take on a reserved role in social settings
due to difficulties with processing various
impressions and keeping up with conversations.
However, Bertil described himself as more
talkative following his pacemaker implant, and
both men described an increased awareness of
their surroundings. Being able to engage in
social interactions with friends and family
seemed important for each couple. While talk-
ing about going to the gym, Alice said:

We go there (to the gym), and he goes
there when he can. He tries. So that he has
someone else he can talk to. It is a kind of
social community and it is always the same
people who are there. (Alice, follow-up
interview while Anders was visiting the
bathroom)

Anders mentioned how increased wakeful-
ness had also been noticed by his friends, which
indicated an importance of how he would be
perceived by others. He said:

After I received it (pacemaker), I felt more
awake, and many of my friends told me
that I looked more awake. But now I am
used to it, so I do not think about it.
(Anders, follow-up interview)
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Physical Stamina

Anders had relatively well-preserved physical
abilities before the pacemaker surgery, and was
not as affected by motor symptoms as Bertil.
Anders and Alice neither describe any manifest
nor latent physical alterations following his
pacemaker implant. Bertil and Berit described
difficulties to access social settings due to
parkinsonism, which seemed to be a cause of
social constraint. Following his pacemaker
implant, the couple agreed that Bertil’s physical
stamina had improved while he was walking
with his accompanier or wife within their
community. Bertil said:

It has been a little better … My legs don’t
feel as heavy. (Bertil, follow-up interview)

Bodil mentioned how the couple tried to
create new social interactions. Being able to
sustain prolonged physical effort was described
to increase their ability to access outdoor
activities with locals. The couple also described
how they could now walk to meet their friends,
which appeared to have been a major achieve-
ment for them. Bodil also mentioned how their
companion had noticed a difference. She said:

The difference that the companion and I
notice, is that there are good and bad days
in your disease (DLB). But you have more
energy without getting out of breath and
without getting exhausted in the same way
as before. Previously you had to put in
more effort, you moaned and groaned. …
Shortly after you received your pacemaker
we went out for a long walk. We went to
Catrina and Carl for coffee, and that went
really well. To be fair, you were tired and a
bit strained, but you had not been used to
walking such long distances. (Bodil, fol-
low-up interview)

Being Influenced by Concurrent Diseases

All participants described how various symp-
toms continuously affected the men’s health
during the year, which seemingly resulted in
worries within the daily lives of both couples.
The couples either assigned symptoms as

features of DLB or concurrent diseases. How-
ever, sometimes it was difficult for the couples
to determine causes and consequences associ-
ated with emerging or deteriorating symptoms,
which appeared to have been a further cause of
concern.

Features of DLB

Both men were well aware of their DLB diag-
nosis, and all participants implied a sense of not
knowing what to expect during their daily
routines in regard to fluctuations in attention
and alertness as a core feature of DLB. Bertil and
Bodil described how they sometimes needed to
use a wheelchair to assist Bertil to get up in the
morning, while he could sometimes get up
entirely by himself. Such uncertain alterations
subsequently seemed to result in distress for the
couple, with Bertil concluding:

It is back and forth all the time. Every day
is different. (Bertil, follow-up interview)

Difficulties in navigating among different
core features of DLB also appeared to have been
a cause of distress for the couple. While talking
about walking outdoors, Bodil said:

Your gait worsened. I mean something
happened with the Parkinson’s, because
your gait became worse. If it is due to
Parkinson’s or tiredness is difficult to
know. (Bodil, follow-up interview)

While reflecting on their daily life, Anders
and Alice would seemingly imply a sense of
frustration in regard to alterations in alertness.
Furthermore, these alterations seemed to result
in feelings of hopelessness. Anders said:

I am worthless, I cannot fall asleep. I lay
awake, tonight it was probably until one
o’clock, other times it can probably be
until either two or half past two. Yesterday
at seven I was so tired that I felt nauseous.
When I went to read at eight or nine, I felt
awake. I do not know if it has to do with
that. However, my sleep is not good. … I
never feel well rested because my underly-
ing condition (DLB) always makes me feel
tired. (Anders, follow-up interview)
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Symptoms of Other Diseases

All interviews were permeated by portrayals of
how the men’s health had continuously been
affected by various diseases besides DLB. Diffi-
culties in navigating among sometimes inter-
playing disease trajectories seemed to result in
further concern for the couples. At the initial
interview, Bertil and Bodil mentioned how even
the smallest infection might suddenly influence
alertness, which indicated a sense of uncer-
tainty within their life. A similar sense of
uncertainty was implied while the couple was
talking about syncope. Bodil said:

At the start of the summer there was a lot
of fainting, several times. You were hospi-
talized, and it turned out to be pneumonia.
We did not know because you were feeling
very low. (Bodil, follow-up interview)

In addition, both couples described how
managing of one symptom sometimes caused
deterioration of another. Anders described how
it had been difficult to manage symptoms of
various diseases besides DLB, and further
expressed how life sometimes felt meaningless
in regard to not getting better. With a sense of
dejection, Alice concluded:

He is sweating heavily. We notice a con-
nection between his medicine (against
depression) and these tremendous bouts of
sweating. Ultimately, he does not want to
go out. … I don’t think that he feels well
mentally, because the physical (back pain),
sweating and so forth affects the whole a
lot. (Alice, follow-up interview, while
Anders was visiting the bathroom)

DISCUSSION

The present study provided a qualitative
approach to describe how two men with DLB
and their spouses experienced daily life, focus-
ing on functioning and health following a
pacemaker implant to manage concurrent SSS.
Present findings indicate how the pacemaker
implant led to a gain of control within the
couples’ daily lives in regard to less syncope/

fewer falls and remote pacemaker monitoring.
Our findings also indicate how perceived phys-
ical and/or cognitive improvements influenced
how the couples maintained their social lives.
Furthermore, our findings demonstrate how
living with several, and sometimes interplaying,
concurrent disease continuously affected their
daily lives.

Gaining Control

A reduction of syncope and falls seemed to
increase a sense of security within the couples’
daily lives. Larsson et al. addressed similar first-
hand experiences of how fear of falling influ-
enced people with DLB. In their qualitative
study, fear of falling was described as resulting
in precautions such as moving slower and
refraining from leaving home, ultimately
reducing quality of life. However, fear of falling
was not described in relation to syncope, but
rather due to deterioration of overall motor
functions [29]. Furthermore, Armstrong et al.
interviewed former family carers of people with
DLB. They described how hospitalization after
falls sometimes caused overall health deterio-
ration associated with unpredictable disease
trajectories [35].

A small randomized cross-over study by
Sahul et al. showed neither hemodynamic nor
symptomatic differences in elderly people with
orthostatic hypotension due to autonomic
dysfunction, with or without dual-chamber
(DDD) cardiac pacing switched on. In their
study, five of six patients involved experienced
syncope or pre-syncope regardless of cardiac
pacing or not, and included five patients with
assumed LBD [36].

In the present study, both men received
dual-chamber rate-adaptive pacemakers with a
closed loop sensor (DDD-CLS). Abi-Samra et al.
showed a reduced prevalence of orthostatic
hypotension among orthostatic patients with
DDD-CLS after 1 min of standing compared
with DDD paced controls. However, associated
orthostatic symptoms were not evaluated [37].
Furthermore, several randomized control trials
have demonstrated that DDD-CLS is superior to
dual-chamber paced controls (CLS mode
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switched off) in preventing syncope and pre-
syncope episodes among patients with recur-
rent cardioinhibitory vasovagal syncope
[38–42]. In addition, Occhetta et al. also found
increased quality of life scores among DDD-CLS
patients at 1-year follow-up, compared with
dual-chamber paced controls [38]. However,
none of these studies have specified any
involvement of participants with neither
assumed underlying Lewy body pathology nor
cognitive impairment.

In our present study, the men described how
dizziness and/or syncope and falls were still
present following their pacemaker implant,
although to a lesser extent. The perceived con-
tinuation of these symptoms might have been
due to orthostatic hypotension as a feature of
DLB, while the perceived decrease of these
symptoms might have been due to each pace-
maker suppressing symptoms of SSS and/or
improving homeostatic cardiovascular feedback
functions through CLS. The perceived return of
these symptoms within a year might have been
due to progression of autonomic dysfunction.
Conversely, a longitudinal study by Cummings
et al. showed limited accuracy of elderly people
to recall falls, and that inaccuracy was further
affected by cognitive decline [43].

Furthermore, remote pacemaker monitoring
was described as reassuring by both couples.
Ploux et al. reported that remote pacemaker
monitoring provides earlier detection of sudden
arrhythmic events than in-hospital rhythm
evaluations only. They reported that earlier
arrhythmia detection makes it easier to recall
certain activities that might have triggered an
alarm. Furthermore, they reported that remote
monitoring reduces the risk of all-cause hospi-
talization [44]. However, this monitoring tech-
nique is not intended as an immediate alarm
system, and a qualitative study by Fraiche et al.
described how pacemaker carriers might view
the technique as a 24-h safety system [45].
Therefore, our findings suggest that the partic-
ipants relied too heavily on this technique,
which could have created a false sense of
security.

Maintaining a Social Life

Maintaining a social life seemed important for
the well-being of each couple. A need among
people with DLB and family carers to maintain
an active social life has previously been reported
after both qualitative and quantitative research
[29, 46, 47]. In accordance with our findings,
both cognitive and physical barriers have been
reported to result in social constraint and
reduced quality of life for both family carers and
people living with DLB [28]. A quantitative
descriptive study by Park et al. found how
family carers of people with DLB were creative
in building social networks, which was also
reflected in our findings. They further reported
how this would sometimes become increasingly
difficult as disease progressed [48].

In the present study, each couple agreed that
the men felt more awake following their pace-
maker implant, which was described in the
context of perceived cognitive improvements.
Koide et al. found that severe bradycardia cor-
related with reduced cerebral blood flow, and
that subsequent implanting of a pacemaker was
associated with improved cognitive perfor-
mance using the Wechsler memory scale, sug-
gesting that heart rate is an important factor for
cerebral circulation [25]. Martis et al. found
increased MMSE score and improved Trail
making test A time among people with brad-
yarrhythmia following a pacemaker implant
[26]. Barbe et al. compared cognitive functions
of people receiving a first pacemaker implant
with people undergoing a replacement implant
to manage bradyarrhythmia. They found
improvements in cognition associated with the
first-time pacemaker implant correlates with
increased heart rate. In addition, they found
that cognitive improvements on the Wechsler
memory scale and MMSE progressed during a
6-month follow-up [27]. Three of three included
patients with dementia who underwent a first
implant later had their dementia diagnosis
reassessed to either mild cognitive impairment
or normalized cognitive performance within
6 months [27]. In contrast, Rockwood et al.
found no cognitive improvements at 6 and
12 months following a first-time or replacement
pacemaker implant, despite subjective
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impressions of improvement [24]. Therefore,
the perceived increased wakefulness of the men
in the present study might have been solely
subjective. Furthermore, the patients received
pacemakers at different time points in their
disease which might have influenced their
experiences and their possibilities to commu-
nicate them.

One couple (Bertil and Bodil) described how
gains in physical stamina influenced their abil-
ity to access and maintain social interactions.
Larsson et al. reported how increased physical
needs were associated with feelings of being a
burden in social contexts, resulting in reduced
attendance at social events by people with DLB
[29]. A randomized cross-over trial by Coenen
et al. found increased 6-min walking distance by
patients with chronotropic incompetence when
comparing DDD-CLS pacing and non-rate-
adaptive DDD pacing [49]. Abi-Samra et al.
reported that DDD-CLS was beneficial during
low-energy daily physical activity when com-
paring DDD-CLS to DDD paced controls, of
whom a majority were patients who received a
pacemaker to manage SSS. However, their
6-min walking distance was not improved [37].

Being Influenced by Concurrent Diseases

Living with concurrent diseases seemed to
continuously have influenced the lives of the
participants during the year following the
pacemaker implant. Consistent with previous
findings by others, each couple described wor-
ries relating to both features DLB and symptoms
of other diseases [28]. Bentley et al. described
that an increased awareness of how to manage
different symptoms and tailored interventions
may be a way to increase the support for people
with DLB and the family carers [28].

Consistent with our findings, Taylor et al.
described the complexity of living with DLB,
and that management of one symptom may
result in deterioration of another [50]. They
found that symptoms may be expressed variably
over time due to the clinical core feature of
fluctuations, which is also reflected by the pre-
sent findings. Previous qualitative studies of
either family carers or people with DLB have

mostly used cross-sectional designs to deter-
mine factors associated with aspects of living
with DLB, and have described that such designs
might affect understanding of changes over
time [28, 29].

Methodological Considerations
and Limitations

The generalizability of our findings is reduced
by only including Swedish-speaking couples,
and because the participants with DLB are of
only one sex. However, as the authors are native
Swedish speakers, it was deemed more suit-
able to include Swedish-speaking couples only
to avoid misinterpretations during the inter-
views. However, the men’s differences in cog-
nitive and physical functions were deemed to
have increased generalizability. Even though
the sample size was small, the many views
expressed by the participants were
homogenous.

To make the setting more relaxed, interviews
took place in conference rooms and not medical
examination rooms. There were no medical
appointments before or after the interviews,
and the couples had been informed of this
beforehand. Interviewers were casually dressed
to further relax the setting. The use of confer-
ence rooms provided a certain distance, which
made it possible to refrain from using personal
protective equipment to reduce the possibility
of COVID-19 spread. Because of the COVID-19
pandemic, it was deemed unsuitable to conduct
interviews at participants’ homes, which would
otherwise have been ideal to increase credibil-
ity. Furthermore, the pandemic was mentioned
by the couples to impact the ability to visit their
grandchildren at home, but was not portrayed
as a barrier to social activities outdoors or
gatherings with people of the same age indoors.

As reflected by the quotes, one couple con-
sisted of the man (Anders) speaking more than
his wife, and the other couple of the wife (Bodil)
speaking more than her husband. However, the
quieter person often agreed or disagreed with
statements expressed by their partner, and each
couple had several discussions among them-
selves during the interviews. Additional time
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was provided by the interviewer for the quieter
man (Bertil) to think and reflect on his experi-
ences, which in turn resulted in more active
participation.

EL did have prior knowledge of the couples,
which might have influenced their openness
during the initial interview. However, pro-
longed engagement was seen as important to
gain a better understanding of the participants
everyday lives to increase credibility. Each cou-
ple expressed similar experiences during the
initial and follow-up interviews. Follow-up
interviews were conducted by IH, who had
neither met nor spoken with the couples prior
to interviewing them. During all interviews,
each participant expressed negative percep-
tions, indicating that they felt free to express
their views. However, it is difficult to know if
participants felt fully free to share their experi-
ences with their significant other. The men
might have been worried to be perceived as
being burdens by their wives, and the wives
might have felt that they were intruding on
their husband’s autonomy.

The use of consecutive interviews, with
investigator triangulation, was used to increase
credibility, assess consistency, and address lon-
gitudinal experiences. The period before the
follow-up interview might have resulted in
recall bias. However, by interviewing dyads,
participants were able to discuss with their
spouse how, when, and where different situa-
tions had played out.

Quantitative measurements were not con-
ducted systematically before and after pace-
maker implantation due to the qualitative aim
of the study. For example, we chose not to use a
mixed methods design, as we aimed to focus on
lived experiences and patient perspectives.

Furthermore, co-occurrence of SSS in the
men might not be due to underlying Lewy body
pathology, and this study does not imply that
DLB alone should be regarded as an indication
for receiving a pacemaker implant.

CONCLUSION

If people with DLB present with syncope, falls,
and/or bradycardia, the presence of concurrent

bradyarrhythmia should be assessed, and
receiving a subsequent pacemaker implant
could enhance day-to-day functioning and
health by relieving mimicking features of DLB.

Present findings highlight the complexity
and dynamic trajectory of DLB, which could
decrease the validity of cross-sectional quanti-
tative research and make it difficult to evaluate
management strategies over time using longi-
tudinal qualitative study designs.

This study provides an incentive to further
investigate the co-occurrence of bradyarrhyth-
mia in DLB, and potential influences of a
pacemaker implant on daily life of people with
DLB and their family carers. Such studies could
use a mixed-methods design by assessing cog-
nitive performance and hemodynamic func-
tions in a longitudinal study besides qualitative
follow-up interviews.
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