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ABSTRACT 
Permanent pacemaker implantation has become a pivotal intervention for managing symptomatic bradycardia, 
significantly improving the quality of life (QoL) in affected patients. This literature review examines and compares 
short-term and long-term QoL outcomes in bradycardia patients who undergo pacemaker implantation. Evidence 
shows that pacemakers alleviate symptoms such as dizziness, fatigue, and syncope, enhancing physical, 
psychological, and social well-being. Short-term outcomes highlight substantial benefits, particularly with leadless 
pacemakers due to their minimally invasive nature and reduced risk of complications. However, long-term 
outcomes reveal challenges, including diminished QoL improvements over time, psychological adaptation, and 
device-related complications. These findings underscore the importance of continuous care, targeted education, 
and advancements in pacemaker technology to optimize patient outcomes. Further research is recommended to 
address these challenges and explore strategies to enhance long-term QoL in pacemaker recipients. 
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INTRODUCTION 
Bradycardia, defined as a heart rate below 50–60 
beats per minute, encompasses a range of conditions 
from physiological adaptations in athletes to 
pathological disorders requiring medical intervention 
(Sidhu & Marine, 2020). Symptoms of pathological 
bradycardia include dizziness, chest pain, cognitive 
impairments, and syncope, which may significantly 
impact daily functioning and quality of life (QoL) 
(Alnajim et al., 2021). Etiologies range from sinus 
bradycardia and sinoatrial node dysfunction to 
atrioventricular (AV) block. Management strategies 
depend on the underlying cause and severity, 
spanning from conservative measures such as 
lifestyle changes to invasive interventions like 
permanent pacemaker implantation (Sidhu & Marine, 
2020). 
 
Permanent pacemakers have revolutionized the 
management of symptomatic and chronic bradycardia 
by providing consistent heart rate regulation. These 
devices, which sense and respond to intrinsic cardiac 
signals, have demonstrated significant improvements 
in patient outcomes and QoL, particularly for 
conditions like irreversible AV block (DeForge, 2019; 
Makkar et al., 2023). Technological advancements, 
including rate-adaptive features and leadless designs, 
have further enhanced the safety and efficacy of 
pacemaker therapy (Biffi et al., 2021). 
 
 

Quality of life is a multifaceted concept defined by the 
World Health Organization (WHO) as an individual's 
perception of their position in life relative to their 
goals and expectations, has emerged as a critical 
parameter in evaluating healthcare outcomes 
(Haraldstad et al., 2019). In the context of pacemaker 
therapy, QoL assessments provide insights into the 
physical, psychological, and social benefits and 
challenges experienced by patients. While pacemaker 
implantation is associated with marked 
improvements in QoL, the influence of implantation 
duration on these outcomes remains underexplored 
(Mohammed Weheida et al., 2021; Udo et al., 2013). 
 
This review aims to synthesize existing evidence on 
QoL outcomes in bradycardia patients with 
permanent pacemakers, comparing short-term and 
long-term implantation effects. By analyzing key 
determinants of QoL and highlighting potential 
challenges, this article seeks to guide clinical 
strategies for optimizing long-term patient well-
being. 
 
REVIEW CONTENT 
Understanding Bradycardia 
 Definition and Clinical Presentation 
Bradycardia is generally defined as a heart rate below 
50-60 beats per minute (Sidhu & Marine, 2020). It can 
occur due to intrinsic dysfunction of the conduction 
system or as a response to extrinsic factors. 
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Bradycardia may be asymptomatic or cause 
symptoms such as fatigue, dizziness, shortness of 
breath, and fainting. Those symptoms may indicate 
an underlying more serious condition (Rehorn et al., 
2020). While bradycardia can be a normal finding in 
young athletes or as part of aging, it may also indicate 
underlying pathology in the sinus node, 
atrioventricular nodal tissue, or the His-Purkinje 
system (Sidhu & Marine, 2020). The evaluation of 
bradycardia should focus on assessing symptoms 
rather than solely relying on arbitrary heart rate 
cutoffs (Sidhu & Marine, 2020).  
 
 Pathophysiology of Bradycardia 
The primary causes of bradycardia include sinus 
bradycardia, sinoatrial node dysfunction, and AV 
block (Alnajim et al., 2021). Sinus bradycardia arises 
from reduced impulse generation in the sinoatrial 
node due to intrinsic damage (e.g., myocardial 
infarction, fibrosis) or extrinsic factors (e.g., 
hypothermia, medications) (Goldberger et al., 2013; 
Olshansky et al., 2017). Sinoatrial node dysfunction, 
often caused by idiopathic fibrosis or ischemia, 
impairs the node's ability to initiate regular impulses 
(Da Costa et al., 2002). AV block, characterized by 
delayed or absent conduction through the AV node, is 
classified into three degrees of severity and can 
significantly impair cardiac output depending on the 
degree of blockage (Da Costa et al., 2002). 
 
 Management Approaches 
Effective management of bradycardia requires a 
comprehensive approach encompassing history-
taking, physical examination, and diagnostic testing. 
ECG serves as a cornerstone in diagnosing conduction 
abnormalities and determining the severity of 
bradycardia (Wung, 2016). For symptomatic patients, 
acute management includes pharmacological 
interventions like atropine or temporary pacing to 
stabilize cardiac output (Kardiologi Indonesia et al., 
2014). Permanent pacemakers remain the definitive 
therapy for recurrent or chronic symptomatic 
bradycardia, particularly in cases of sick sinus 
syndrome and high-grade AV blocks where other 
treatments are insufficient (Alnajim et al., 2021). 
Modern guidelines emphasize a holistic approach, 
addressing both the underlying disease and patient-
specific factors to improve long-term outcomes 
(Sidhu & Marine, 2020). 
 
 Permanent Pacemaker 
A permanent pacemaker is an implantable medical 
device designed to regulate cardiac rhythm by 
delivering electrical impulses to the myocardium 
when intrinsic conduction is inadequate (Jackson, 
2010; Kotsakou et al., 2015)The device comprises a 
pulse generator, which houses the battery and 
circuitry, and one or more leads that transmit 
electrical signals to the heart (Goyal et al., 2019). 
 
Permanent pacemakers are classified based on their 
pacing capabilities, such as single-chamber or dual-
chamber devices, and their adaptability to 
physiological demands through rate-modulation 
features. These devices are externally programmable, 
allowing clinicians to optimize pacing modes 

according to the patient's specific needs (Kotsakou et 
al., 2015). Advances in pacemaker technology have 
led to the development of leadless pacemakers, which 
eliminate complications associated with transvenous 
leads, such as lead dislodgement and infection (Goyal 
et al., 2019). 
 
The primary objective of pacemaker therapy is to 
restore adequate cardiac output, alleviate symptoms 
of bradycardia, and enhance overall quality of life. 
Clinical benefits include improved exercise tolerance, 
reduced hospitalizations for cardiac-related 
conditions, and a lower risk of heart failure (Mond & 
Proclemer, 2011). These outcomes underscore the 
critical role of pacemakers in managing chronic and 
symptomatic bradycardia. 
 
Overview of Quality of Life 
 Definition of Quality of Life 
Quality of life (QoL) is a multidimensional construct 
encompassing physical, psychological, and social 
domains, reflecting an individual’s overall well-being 
and satisfaction with life. According to the World 
Health Organization (WHO), QoL is defined as "an 
individual's perception of their position in life in the 
context of the culture and value systems in which they 
live and in relation to their goals, expectations, 
standards, and concerns" (Karimi & Brazier, 2016). 
 
QoL has gained increasing prominence as a critical 
outcome measure in healthcare research and practice, 
influencing policy decisions and clinical interventions 
(Haraldstad et al., 2019). It serves as a key indicator of 
the effectiveness of medical treatments and the 
impact of health conditions on daily life. 
Understanding QoL requires a comprehensive 
approach, integrating both subjective perceptions and 
objective measures such as health status, educational 
attainment, and living conditions (Schmidt et al., 
2006). For patients with chronic conditions like 
bradycardia, QoL assessments can provide valuable 
insights into the physical, psychological, and social 
implications of disease and its management. 
 
 Physical Determinants of Quality of Life 
Quality of life (QoL) is a multidimensional construct 
encompassing physical, psychological, and social 
domains, reflecting an individual’s overall well-being 
and satisfaction with life. According to the World 
Health Organization (WHO), Physical health is a 
fundamental determinant of QoL, directly influencing 
an individual's ability to engage in daily activities. 
Chronic illnesses that impair physical function, such 
as bradycardia or other cardiovascular conditions, can 
significantly diminish QoL. Symptoms like fatigue, 
reduced mobility, and dependence on caregivers may 
lead to decreased independence and lower life 
satisfaction (Sokas et al., 2021). 
 
Conversely, good physical health enhances an 
individual's ability to participate actively in various 
aspects of life, contributing to a higher QoL. Research 
highlights the pivotal role of regular physical activity 
and sufficient strength in improving physical 
functioning and overall well-being (Leibinger et al., 
2023). 
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Emerging studies also emphasize the importance of 
sleep quality, linking poor sleep patterns to reduced 
QoL outcomes (Strine & Chapman, 2005). 
 
For pacemaker patients, improvements in physical 
health following implantation are closely tied to their 
QoL. The restoration of cardiac output and alleviation 
of symptoms like syncope and fatigue enable better 
participation in daily activities and social interactions, 
underscoring the interplay between physical health 
and overall QoL.  
 
 Psychological Contributions to Quality of Life 
Psychological well-being plays a critical role in shaping 
QoL, with conditions such as anxiety, depression, and 
stress negatively impacting life satisfaction and overall 
mental health. For instance, patients experiencing 
depression or high levels of stress often report lower 
QoL scores, as these conditions reduce their ability to 
manage daily challenges (Kim, 2022). 
 
Positive psychological interventions, such as 
counseling and support groups, have been shown to 
reduce anxiety and depression, boosting self-
confidence and improving QoL (Quan Lei, 2021). 
Moreover, patient education about their health 
conditions is a key factor in fostering psychological 
resilience. Studies indicate that informed patients 
exhibit greater confidence in managing their 
conditions, leading to improved QoL scores (Khaliq et 
al., 2020). In the context of pacemaker therapy, 
psychological challenges such as fear of device 
malfunction or dependence may contribute to 
reduced QoL. 
 
 Environmental and Social Influences on Quality of Life 
External factors, including socioeconomic status 
(SES), environmental conditions, and social support, 
also significantly influence QoL. Individuals with 
lower SES often face barriers to accessing healthcare 
services, which can negatively affect their overall 
HRQoL (Sun et al., 2023). Limited resources may 
hinder timely treatment, exacerbating health 
disparities and reducing life satisfaction. 
 
Environmental factors such as access to green spaces, 
clean air, and safe neighborhoods are strongly 
associated with better QoL. Urban planning that 
prioritizes recreational areas and reduces pollution 
can positively impact physical and mental health (Van 
Kamp et al., 2003). Social determinants, including 
social support networks, stigma, and self-esteem, 
further shape QoL outcomes. For pacemaker patients, 
strong social support has been linked to improved 
adherence to treatment and greater life satisfaction. 
Conversely, stigma or misconceptions about living 
with a pacemaker can lead to unnecessary lifestyle 
restrictions, underscoring the need for education and 
community engagement to address these barriers 
(Lin et al., 2023). 
 
Determinants of Quality of Life in Pacemaker 
Patients 
 Symptoms Management and Health Improvements 
Pacemaker implantation restores the heart’s ability to 
maintain an adequate cardiac output, addressing 

symptoms such as fatigue, dizziness, and syncope that 
significantly impair QoL (Mulpuru et al., 2017). 
Improved hemodynamic stability post-implantation 
reduces hospitalizations and lowers the risk of 
developing heart failure, further enhancing overall 
health and functionality (Mond & Proclemer, 2011). A 
study also proves that the implantation of a 
pacemaker can increase the life expectancy of patients 
(Kosztin et al., 2019). 
 
 Impact of Pacemaker Type 
Differences in QoL outcomes are observed between 
patients with conventional pacemakers (C-PMs) and 
leadless pacemakers (L-PMs). L-PMs offer 
advantages such as minimally invasive implantation, 
fewer mobility restrictions, and reduced procedural 
complications. Studies show that patients with L-
PMs report higher scores in physical functioning and 
emotional well-being, particularly in the early stages 
post-implantation (Yu et al., 2023). However, the 
high cost of L-PMs remains a barrier to widespread 
adoption, necessitating strategies to improve 
accessibility. 
 
 Complications and Long-Term Device-Related 

Challenges 
While pacemakers are generally safe, complications 
can arise, impacting long-term QoL. Early issues 
include pneumothorax, hematomas, and lead 
dislodgement, while late complications may involve 
lead fractures, infections, or device-related 
endocarditis (Mulpuru et al., 2017). Advances such as 
leadless pacemakers aim to mitigate these risks, but 
ongoing device maintenance and replacement remain 
areas of concern for patients and clinicians alike 
(Mulpuru et al., 2017) 
 
 Adaptation Psychological Adaptation to Pacemaker 

Use 
Adaptation to pacemaker devices plays a critical role in 
determining the quality of life for patients, emphasizing 
the need for comprehensive rehabilitation and targeted 
education. Effective rehabilitation programs should 
integrate medical, physical, and psychological 
components while optimizing pacing parameters to 
ensure the best outcomes (Iskenderov et al., 2020). 
Rate-adaptive pacemakers, which adjust pacing rates 
according to metabolic needs, have been shown to 
significantly enhance the quality of life for patients with 
chronotropic incompetence (Kwiatkowska et al., 
2014). Despite a general understanding of their 
implants, patients often lack specific knowledge about 
precautions and appropriate actions in various 
scenarios, highlighting the necessity for structured 
educational interventions (Salles et al., 2013). Utilizing 
frameworks such as Leventhal’s self-regulatory model, 
educational strategies can positively reshape patients’ 
illness perceptions, fostering a more benign view of 
their condition and improving adherence to treatment 
(Rakhshan et al., 2013). 
 
 Anxiety and Depression 
The prevalence of anxiety and depression among 
patients with permanent pacemakers (PM) has been 
highlighted as a significant factor affecting their 
quality of life. Studies report anxiety rates of 23.5% 
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and depression rates of 7.1% in PM recipients, 
underscoring the psychological burden associated 
with living with such a device (Rafsanjani et al., 2021). 
This burden is exacerbated by factors such as 
dependency on the device, concerns about its 
functionality, and a lack of understanding about its 
benefits, leading to increased anxiety and depressive 
symptoms (Polikandrioti, 2021). Women and 
individuals with lower educational levels are 
particularly susceptible, indicating the need for 
targeted interventions (Polikandrioti, 2021). 
Addressing these psychological challenges through 
patient education and psychological support has 
shown the potential to enhance patients' coping 
mechanisms and improve their overall quality of life.  
 
 Social and Lifestyle Changes Post-Implantation 
Pacemaker implantation often brings positive 
changes in social and lifestyle domains. Many patients 
report increased confidence in participating in 
physical and social activities due to reduced 
symptoms and improved physical capabilities 
(Bongiorni et al., 2013). However, a study found the 
significant impact of misconceptions on the daily 
activities of pacemaker patients, leading to 
unnecessary lifestyle restrictions. For instance, 
patients' perception of safety when using mobile 
phones increased from 28.1% to 96.5%, and for 
electrical switches from 16.4% to 96.5%, after the 
intervention. These findings of limitations can 
influence patients’ perceptions of freedom and 
independence, impacting QoL (Khaliq et al., 2020). 
 
Influence of Implantation Duration on Quality of 
Life in Pacemaker Patients 
 Short-Term Outcomes: Immediate Benefits and 

Challenges 
The short-term effects of pacemaker implantation on 
quality of life (QoL) are significant, as this period 
reflects the immediate physical and psychological 
impact of the procedure. Research indicates that 
leadless pacemakers (L-PM) offer notable advantages 
over conventional pacemakers (C-PM). For instance, a 
study found that patients with L-PM experienced less 
chest discomfort and fewer physical restrictions 
during the initial recovery period (Cabanas-Grandío 
et al., 2020). These outcomes align with another study 
where L-PM recipients scored significantly higher in 
physical function (56.51 vs. 42.90, p < 0.001) and role 
physical (52.63 vs. 24.80, p < 0.001) at one-month 
post-implantation (Yu et al., 2023). 
 
In terms of procedural complications, L-PM systems 
eliminate the risks associated with transvenous leads 
and subcutaneous pockets, which are primary sources 
of complications in C-PM procedures (Cabanas-
Grandío et al., 2020; Yu et al., 2023). This reduction in 
physical burdens translates into improved physical 
recovery and psychological adaptation, as evidenced 
by higher vitality scores in L-PM recipients at one 
month (Yu et al., 2023). 
 
However, both groups demonstrated psychological 
concerns related to their cardiac health, with C-PM 
patients expressing heightened worry about device 
complications. A study noted that this preoccupation 

can adversely affect mental health, emphasizing the 
need for comprehensive patient education and 
support during the short-term recovery period (Yu et 
al., 2023). 
 
 Long-Term Outcomes: Sustained Benefits and 

Emerging Issues 
Long-term outcomes highlight the sustained benefits 
of pacemaker systems on QoL. At three months post-
implantation, L-PM patients consistently 
outperformed C-PM patients in several QoL metrics, 
particularly in physical and mental health domains. A 
study reported that the physical component summary 
(PCS) score of the L-PM group was significantly higher 
(61.25 vs. 50.57, p < 0.001), while their mental 
component summary (MCS) scores were also 
superior (72.00 vs. 65.97, p < 0.001) (Yu et al., 2023). 
L-PMs also provide psychological benefits by reducing 
visible device components and associated 
maintenance concerns. A study observed that only 
11.4% of L-PM recipients reported limitations due to 
surgical discomfort at three months, compared to 
38.1% in the C-PM group (p = 0.004). This reduction 
in discomfort likely contributes to improved physical 
activity levels and mental well-being in L-PM patients 
(Yu et al., 2023). 
 
Nevertheless, barriers such as cost limit the 
widespread adoption of L-PMs, particularly in 
resource-constrained settings (Yu et al., 2023). While 
initial findings suggest promising long-term benefits, 
further research is needed to evaluate device 
longevity and reimplantation rates to support broader 
implementation (Yu et al., 2023). 
 
CONCLUSIONS  
This review highlights the significant impact of 
permanent pacemaker implantation on improving the 
quality of life (QoL) in bradycardia patients, 
particularly in alleviating symptoms like dizziness, 
syncope, and fatigue, with notable short-term benefits 
seen in leadless pacemakers due to reduced 
complications and better recovery. However, long-
term outcomes show that these benefits may diminish 
over time due to factors such as physiological 
adaptation, device-related challenges, and 
psychological issues, underscoring the need for 
continuous care and patient education. Further 
research is crucial to optimize long-term QoL, improve 
accessibility to advanced pacemaker technologies, and 
address barriers to sustained patient well-being. 
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