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Abstract:

Background:

Sinus bradycardia is a condition characterized by a heart rate below 60 beats per minute, originating from
the sinoatrial (SA) node. It can be classified as either physiological or pathological, with various intrinsic
and extrinsic factors contributing to its development. It is often asymptomatic but can present symptoms
such as fatigue, dizziness, or syncope in some cases. This condition is particularly common in older adults
and athletes but may also be observed in individuals with underlying cardiovascular or systemic diseases.

Aim:

This review aims to explore the nursing assessment and interventions for managing sinus bradycardia in
cardiovascular care. It provides insights into the pathophysiology, causes, risk factors, diagnostic
approaches, and management strategies for this arrhythmia.

Methods:

This review examines the clinical presentation, diagnostic tools such as electrocardiography (ECG), and
management protocols for sinus bradycardia. Data are gathered from relevant literature, including case
studies, clinical trials, and existing guidelines on the topic.

Results:
The primary diagnostic tool for sinus bradycardia is the ECG, which confirms the characteristic heart
rhythm of less than 60 bpm with regular sinus waves. Intrinsic causes include myocardial infarction and
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degenerative heart disease, while extrinsic factors may involve medications, hypothyroidism, or hypoxia.
Symptomatic bradycardia may require interventions such as atropine or the use of a pacemaker.

Conclusion:

Sinus bradycardia is a multifactorial condition that requires thorough assessment and management.
Nursing interventions focus on monitoring vital signs, assessing the patient's clinical status, and
intervening appropriately, including medication review and coordination with medical teams for potential
pacemaker implantation.

Keywords: Sinus bradycardia, nursing interventions, cardiovascular care, electrocardiogram, pacemaker,
nursing assessment, arrhythmia management.

Received: 10 october 2023 Revised: 24 November 2023  Accepted: 08 December 2023

Introduction:

The sinoatrial (SA) node serves as the primary pacemaker of the heart and is an essential part of
its conduction system. Positioned subepicardially, it adopts a crescent shape. The SA node is innervated by
both the vagus and sympathetic nerves, while its blood supply is derived from the sinoatrial nodal artery.
In approximately 60% of cases, this artery branches from the right coronary artery, while in 40% it
originates from the left circumflex coronary artery [1][2]. Sinus bradycardia, defined as a heart rhythm
originating from the sinus node at a rate below 60 beats per minute (bpm), reflects appropriate cardiac
depolarization. The diagnosis is confirmed through an electrocardiogram (ECG) showing a normal sinus
rhythm with a rate under 60 bpm. The criteria for normal sinus rhythm include regular rhythm with a P
wave preceding each QRS complex; an upright P wave in leads I and II, and a biphasic P wave in V1; a
maximum P wave height of <2.5 mm in leads II and III; and a rhythm rate between 60 and 100 bpm [3][4].

Causes
Sinus bradycardia can be attributed to numerous intrinsic and extrinsic factors [5][6][7][8][9][10].
Intrinsic Etiologies

Several intrinsic conditions contribute to the development of sinus bradycardia. These include
chest trauma, ischemic heart disease, acute myocardial infarction, both acute and chronic coronary artery
disease, and the repair of congenital heart defects. Other conditions such as sick sinus syndrome, radiation
therapy, amyloidosis, pericarditis, Lyme disease, rheumatic fever, collagen vascular diseases, myocarditis,
neuromuscular disorders, X-linked muscular dystrophy, familial disorders, and inherited channelopathies
may also cause this condition.

Extrinsic Etiologies

External factors that contribute to sinus bradycardia encompass vasovagal stimulation (e.g.,
endotracheal suctioning), carotid sinus hypersensitivity, and various medications including beta-blockers,
calcium channel blockers, digoxin, ivabradine, clonidine, reserpine, adenosine, cimetidine, antiarrhythmic
agents (Classes I-IV), lithium, amitriptyline, narcotics, cannabinoids, as well as conditions like
hypothyroidism, sleep apnea, hypoxia, intracranial hypertension, hyperkalemia, and anorexia nervosa.

Epidemiology of Sinus Bradycardia

Sinus bradycardia is a prevalent arrhythmia that affects various populations, with its occurrence
increasing with age. It is particularly common among older adults, with studies indicating that
approximately 1 in 600 adults over the age of 65 experience sinus node dysfunction, a condition that is
frequently associated with bradycardia. Additionally, sinus bradycardia is often observed in athletes,
especially those engaged in endurance sports, as a result of enhanced vagal tone. The overall prevalence of
sinus bradycardia varies across different age groups and populations, and it can occur in both symptomatic
and asymptomatic forms. The condition is often observed in individuals with underlying cardiac or systemic
diseases, including ischemic heart disease, hypertension, and congestive heart failure, which can contribute
to the dysfunction of the sinoatrial (SA) node. Although sinus bradycardia is commonly diagnosed in older
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adults, its incidence among younger populations is typically less frequent but more pronounced in highly
trained athletes, where it can be a normal physiological adaptation due to increased parasympathetic
activity.

In terms of gender distribution, sinus bradycardia does not significantly favor one gender over the
other. However, the underlying causes and clinical manifestations may differ, with women potentially
exhibiting higher rates of bradycardia in the context of hyperthyroidism or other hormonal changes.
Furthermore, sinus bradycardia can be secondary to medication use, such as beta-blockers or calcium
channel blockers, which are prescribed for various cardiovascular conditions. Therefore, the condition's
epidemiology is closely linked to both the aging process and the prevalence of other cardiovascular and
systemic diseases, which underscores the importance of monitoring at-risk populations for early detection
and management.

Pathophysiology of Sinus Bradycardia

Sinus bradycardia occurs when the sinoatrial (SA) node generates an impulse at a rate less than 60
beats per minute (bpm), which is slower than the typical resting heart rate. The SA node, located in the right
atrium, is the primary pacemaker of the heart. It initiates electrical impulses that regulate heart rate by
coordinating the contraction of the atria and ventricles. Under normal conditions, these impulses are
conducted through the atria to the atrioventricular (AV) node, and subsequently to the ventricles. This
process ensures a coordinated heart rate and rhythm necessary for optimal cardiac output. Several
mechanisms can lead to sinus bradycardia, all of which involve disruptions in the normal electrical
conduction system of the heart. The most common mechanism is increased vagal (parasympathetic) tone,
which slows the electrical activity of the SA node. This vagal influence is typically seen in healthy
individuals, such as athletes, where it represents a physiological adaptation to increased cardiovascular
efficiency at rest. However, excessive vagal stimulation can also be pathological, occurring in conditions
such as hypoxia, increased intracranial pressure, or as a side effect of certain medications like beta-blockers.

Another significant cause of sinus bradycardia is intrinsic SA node dysfunction. This can result from
degenerative changes in the heart’s conduction system, often due to aging, ischemic heart disease, or prior
myocardial infarction. When the SA node is unable to generate electrical impulses at an appropriate
frequency, the heart rate slows, leading to bradycardia. This dysfunction can be exacerbated by structural
changes in the heart, such as fibrosis or inflammation, which may impair the electrical conductivity within
the SA node. Moreover, bradycardia can occur due to extrinsic factors, such as medications (e.g., beta-
blockers, calcium channel blockers, or digoxin), which inhibit the conduction of electrical impulses, or
conditions like hypothyroidism, electrolyte imbalances, or sleep apnea, which affect the autonomic nervous
system's control over the heart. These disruptions ultimately lead to an abnormal slowing of the heart rate,
potentially resulting in inadequate cardiac output, especially in symptomatic cases.

Risk Factors

Sinus bradycardia is commonly observed in adults over the age of 65 and in young athletes of both
sexes. Epidemiological data indicate that one in every 600 adults over 65 experiences sinus node
dysfunction. However, more research is needed to better understand the prevalence of sinus bradycardia in
the general population both in the United States and globally [11].

Assessment

Most individuals with sinus bradycardia are asymptomatic. Healthy young adults and athletes
typically exhibit increased vagal tone, which keeps them in a state of sinus bradycardia during rest.
Similarly, older adults often experience sinus bradycardia during sleep, which is a consequence of the aging
sinoatrial node. A thorough medical history is essential to correlate the symptoms seen in an
electrocardiogram with the clinical presentation. Patients who exhibit symptoms may report fatigue,
exercise intolerance, lightheadedness, dizziness, syncope or presyncope, exacerbation of anginal
symptoms, worsening heart failure, or cognitive slowing. During the patient history, healthcare providers
should address relevant factors such as recent medication changes, overdose, chest pain, shortness of
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breath, history of myocardial infarction, episodes of palpitations, chest trauma, rash, recent tick bites,
streptococcal pharyngitis, and a family history of sinus bradycardia or muscular dystrophy. Additionally,
findings from the physical examination should complement the patient’s medical history [12][13].

Diagnostic Approaches for Sinus Bradycardia

The diagnosis of sinus bradycardia is based primarily on clinical symptoms and
electrocardiographic (ECG) findings. The ECG is the gold standard for confirming the diagnosis, as it allows
for the visualization of the heart's electrical activity, including the identification of the characteristic low
heart rate of less than 60 beats per minute (bpm) along with normal sinus rhythm. On an ECG, sinus
bradycardia is identified by the presence of a regular P-wave preceding every QRS complex, with a rhythm
that is slower than normal but otherwise maintains the typical pattern of a sinus rhythm. The P-wave, which
represents atrial depolarization, should be upright in leads I and I, and biphasic in lead V1. Furthermore,
the amplitude of the P-wave is generally less than or equal to 2.5 mm in leads Il and IIIl. However, while the
ECG provides essential information regarding the heart's electrical rhythm, it does not identify the
underlying cause of sinus bradycardia. Therefore, a thorough clinical evaluation is necessary to determine
whether the bradycardia is physiological or pathological. The patient’s medical history plays a pivotal role
in this assessment, as it can help identify potential underlying causes, such as cardiovascular diseases,
thyroid disorders, or previous cardiac surgeries. For instance, patients with a history of myocardial
infarction may have ischemic damage to the SA node, contributing to the development of bradycardia.

In addition to the ECG and medical history, laboratory tests are often employed to investigate
potential contributing factors. Thyroid function tests are critical, as hypothyroidism is a known cause of
bradycardia. Blood tests for electrolyte imbalances, such as potassium or calcium levels, should also be
conducted, as these can significantly affect cardiac conduction. Further diagnostic investigations may
include imaging studies, such as echocardiograms, to assess for structural heart disease or to rule out other
cardiac conditions that may contribute to bradycardia. In cases where sinus bradycardia is suspected to be
related to medication use, a detailed review of the patient’s drug history is essential. Common drugs that
may induce bradycardia include beta-blockers, calcium channel blockers, and digoxin. Identifying these
medications and assessing their dosage and potential interactions can help determine whether the
bradycardia is drug-induced. Additionally, 24-hour Holter monitoring may be used to assess heart rate
variability over time, providing further insights into whether the bradycardia is persistent or intermittent.
If the bradycardia is associated with symptoms such as dizziness or syncope, additional tests like an
electrophysiological study may be recommended to assess the electrical conduction system in more detail.
Thus, the diagnostic approach to sinus bradycardia combines electrocardiographic analysis, clinical
evaluation, laboratory tests, and patient history to determine the underlying cause and guide appropriate
management.

Evaluation

The cornerstone of evaluating patients presenting with symptoms of sinus bradycardia lies in the
collection of a detailed history and physical examination. Vital signs such as respiratory rate, blood
pressure, temperature, and heart rate should be recorded, and an electrocardiogram should be performed.
Critical to this evaluation is determining whether the patient is hemodynamically unstable, which involves
assessing for high blood pressure, altered mental status, or respiratory distress. If the patient is
asymptomatic, athletic, and healthy, sinus bradycardia may be considered a normal physiological condition.
Conversely, in older patients, sinus bradycardia may be indicative of a compromised sinus node. Patients
with congestive heart failure frequently present with sinus bradycardia, likely due to inadequate blood
supply to the sinus node from the right coronary artery or left circumflex artery, a consequence of
underlying ischemic heart disease [14].

Medical Management

For patients diagnosed with sinus bradycardia, the first step is to assess hemodynamic stability. If
the patient is found to be hemodynamically unstable, intravenous (IV) atropine should be administered. If
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the symptoms persist and the heart rate remains insufficient, a temporary pacemaker may be necessary. In
patients presenting with signs of acute myocardial infarction (MI) but who are hemodynamically stable,
appropriate treatment for MI should be initiated. For those without signs of MI, diagnostic workup should
include screening for infectious causes (such as chest X-ray, blood cultures, urine analysis, viral panel) and
thyroid function tests. If an infectious or thyroid abnormality is identified, treatment should be tailored to
address these underlying issues, followed by re-evaluation. A review of the patient’s medication list is
crucial to identify any drugs that could contribute to bradycardia. In cases where comorbid conditions
necessitate the use of medications that may be contributing to the bradycardia, the patient may become a
candidate for a permanent pacemaker [15].

Nursing Management

Effective nursing management involves a comprehensive physical assessment of the patient,
ensuring the evaluation of vital signs, with particular focus on heart rate. This becomes especially pertinent
prior to the administration of medications that may influence heart rate or blood pressure. Should the heart
rate fall below 60 beats per minute, it is essential to inform the physician or advanced practice provider
before administering any medications that could further lower the heart rate. Immediate notification of the
physician or advanced practice provider is crucial in the event of the patient experiencing symptoms such
as shortness of breath, hypotension, or chest pain. Any other significant changes in the patient's condition
should also be communicated without delay [15].

Coordination of Care

An effective approach to the management of sinus bradycardia includes patient education,
particularly for those at risk of the rhythm. Establishing closed-loop communication between patients and
their healthcare providers significantly contributes to the enhancement of patient management.

Health Teaching and Health Promotion

There are numerous resources available to nurses for educating patients about sinus bradycardia
and its potential symptomatic complications. Upon identification of this rhythm in patients presenting to
the hospital or clinic, it is advisable to provide them with educational pamphlets, assuming they are
available at the facility.

Other Issues

There is an increasing clinical consensus to lower the diagnostic threshold for sinus bradycardia to
less than 50 beats per minute, given the considerable population with a resting heart rate between 50 and
60 bpm. However, the current diagnostic criteria remain at a rate of less than 60 bpm, with the American
College of Cardiology/American Heart Association/American College of Physicians-American Society of
Internal Medicine (ACC/AHA/ACP-ASIM) Task Force being the sole entity recommending a threshold of 50
bpm for diagnosis [4, 16].

Nursing Intervention Plans for Long-Term Care in Sinus Bradycardia

Long-term care for patients with sinus bradycardia involves comprehensive nursing interventions
aimed at improving patient outcomes, enhancing quality of life, and preventing complications. Nurses play
a crucial role in monitoring, educating, and providing support to patients diagnosed with this condition,
especially when it is chronic or symptomatic. The following nursing intervention plans outline key areas of
focus for the ongoing care of patients with sinus bradycardia.

1. Monitoring and Assessment

Continuous and systematic monitoring is essential for managing sinus bradycardia, particularly in
patients with underlying cardiovascular conditions. Nurses should regularly assess the patient's heart rate,
rhythm, and blood pressure, noting any deviations from baseline values. This can be achieved through
continuous ECG monitoring or periodic assessments, depending on the severity of the bradycardia and the
patient's overall condition. A key part of the assessment involves checking for signs of inadequate perfusion,

2799

https://reviewofconphil.com



such as dizziness, syncope, fatigue, or shortness of breath, which may indicate that the heart rate is
insufficient to meet the body's needs. Nurses should be vigilant for any changes in symptoms and promptly
notify the physician or advanced practice provider if the patient becomes symptomatic. If bradycardia
worsens or persists despite treatment, further diagnostic workup, such as a Holter monitor or
electrophysiological study, may be necessary to assess the progression of the condition and guide
management.

2. Patient Education

Patient education is a cornerstone of long-term management. Nurses should provide clear
explanations regarding sinus bradycardia, its causes, and potential complications. Educating patients about
the importance of medication adherence, lifestyle changes, and recognizing symptoms of worsening
bradycardia is critical in managing the condition effectively. For example, if the patient is prescribed
medications such as beta-blockers or calcium channel blockers, nurses should ensure that the patient
understands the importance of taking these medications as prescribed and not abruptly stopping them
without consulting a healthcare provider. Additionally, nurses should inform patients about the signs of
bradycardia-related complications, such as dizziness or fainting, and advise them on when to seek medical
help. Education on lifestyle modifications, such as reducing stress, avoiding excessive alcohol consumption,
and maintaining a healthy diet and exercise regimen, is also important. Nurses should tailor education to
the individual patient's needs and capabilities, ensuring the patient and their family are well-informed and
equipped to manage the condition at home.

3. Promoting Autonomic Balance

Sinus bradycardia can sometimes be exacerbated by excessive parasympathetic (vagal) tone,
especially in patients who are not athletes. Nurses should help patients manage autonomic balance through
non-pharmacologic interventions, such as relaxation techniques, biofeedback, or guided deep breathing
exercises, which can help reduce vagal stimulation and support normal heart rate function. In patients with
bradycardia related to autonomic dysfunction, nurses should encourage the patient to avoid triggers that
may exacerbate the condition, such as excessive use of medications like opioids or sedatives. Maintaining a
calm, low-stress environment is essential in ensuring that vagal stimulation remains under control.

4. Medication Management and Adjustment

Patients with sinus bradycardia often require pharmacologic interventions, such as the use of
atropine or pacing devices, depending on the severity of the condition and the presence of symptoms.
Nurses should carefully monitor for side effects of medications, such as dizziness, hypotension, or
worsening bradycardia, which may require dose adjustments. In some cases, medications that contribute
to bradycardia (e.g., beta-blockers, digoxin) may need to be reduced or switched under the guidance of a
physician. Nurses should collaborate with the healthcare team to ensure that medications are appropriately
titrated to minimize adverse effects while still addressing the underlying causes of bradycardia.

5. Planning for Advanced Care

For patients with more severe or refractory sinus bradycardia, such as those with heart failure or
significant conduction system disease, advanced care interventions may be necessary. Nurses should
facilitate discussions regarding advanced care options, including the potential need for a permanent
pacemaker or other implantable devices. Providing emotional support and counseling for patients facing
these decisions is important to help them understand the benefits and risks of various interventions. Nurses
can assist in scheduling preoperative assessments and postoperative care as needed, ensuring patients are
informed and prepared for any surgical procedures or device implantation.

6. Collaborative Care

Sinus bradycardia often requires a multidisciplinary approach, especially in patients with
coexisting cardiac conditions. Nurses should collaborate with cardiologists, primary care providers, and
other healthcare professionals to develop an individualized care plan that addresses the patient's specific
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needs and goals. Regular follow-up visits with cardiologists may be necessary to assess the effectiveness of
treatment strategies and make adjustments as needed. Additionally, nurses should assist in coordinating
care with other healthcare providers, including physiotherapists for rehabilitation if needed, and social
workers to address any psychosocial concerns related to the patient’s condition, particularly if the patient
is experiencing limitations in daily activities or quality of life.

7. Psychosocial Support

Chronic conditions like sinus bradycardia can lead to feelings of anxiety, depression, or frustration,
especially if the patient is experiencing symptoms like fatigue or dizziness that interfere with normal
activities. Nurses should assess for any signs of emotional distress and provide appropriate psychosocial
support or referrals to counseling services if needed. Encouraging patients to engage in support groups or
counseling can help them manage the emotional impact of living with a chronic heart condition. It is
essential to address the mental health aspect of care to improve the overall well-being of the patient and
ensure they are equipped to manage their health condition effectively. In conclusion, nursing interventions
for long-term care of sinus bradycardia focus on continuous monitoring, patient education, medication
management, and promoting a healthy autonomic balance. Nurses should work closely with the healthcare
team to implement individualized care plans, adjust medications as needed, and provide emotional and
psychosocial support to enhance the patient's quality of life. Through comprehensive and collaborative
care, patients with sinus bradycardia can manage their condition effectively and minimize the risks of
complications.

Conclusion:

Sinus bradycardia is a common arrhythmia that presents challenges in both diagnosis and
management. It occurs when the sinoatrial node generates electrical impulses at a rate of fewer than 60
beats per minute, leading to a slowed heart rate. While some individuals, such as athletes, experience this
condition as a normal physiological adaptation, others may have underlying cardiac or systemic diseases
that contribute to its development. For these patients, bradycardia may indicate more serious conditions
such as ischemic heart disease, myocardial infarction, or thyroid dysfunction. In the diagnostic process, the
electrocardiogram (ECG) plays a crucial role in confirming the presence of sinus bradycardia by detecting
the characteristic slow heart rate and the regular P waves preceding each QRS complex. However, the ECG
alone does not provide insight into the underlying cause of the bradycardia. As such, comprehensive patient
evaluation, including a detailed medical history, laboratory tests, and assessment for potential medication
use, is critical. This evaluation helps differentiate between physiological and pathological causes, ensuring
that appropriate interventions are implemented. From a nursing perspective, effective management of
sinus bradycardia revolves around thorough assessment and careful monitoring of vital signs. Nurses must
be vigilant when assessing heart rate, especially when administering medications that may affect heart rate
or blood pressure. Immediate notification of the healthcare provider is essential if the heart rate falls below
60 bpm, and interventions such as atropine or the use of a pacemaker may be required for symptomatic
patients. Additionally, a careful review of medications is necessary to determine if drugs are contributing
to the bradycardia. While sinus bradycardia is frequently observed in older adults, it is also common among
younger, highly trained athletes who experience an enhanced vagal tone, which slows their resting heart
rate. In these individuals, the condition may not be problematic, but it should still be monitored closely.
Symptomatic bradycardia, however, can result in decreased cardiac output, which may necessitate medical
interventions such as atropine or a pacemaker to maintain hemodynamic stability. In conclusion, the
management of sinus bradycardia requires a multidisciplinary approach, with nursing professionals
playing a critical role in monitoring, assessing, and intervening when necessary. Early recognition of
symptomatic bradycardia and prompt intervention can help prevent complications and improve patient
outcomes. Comprehensive management, including both pharmacological and non-pharmacological
treatments, ensures that patients with this condition receive optimal care and support. The ongoing
assessment of at-risk populations is also essential to improve early detection and enhance the quality of
care provided to patients with sinus bradycardia.
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