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ECG rhythm interpretation practice is a cornerstone for any healthcare
professional involved in cardiac care. Mastering the ability to accurately
analyze electrocardiograms (ECGs) is crucial for diagnosing a wide array of
cardiac conditions, from common arrhythmias to life-threatening emergencies.
This comprehensive guide delves into the essential elements of ECG
interpretation, offering practical strategies and resources for honing your
skills. We'll explore the fundamental components of an ECG, the systematic
approach to rhythm analysis, common abnormal rhythms, and effective methods
for ECG rhythm interpretation practice. Whether you are a medical student, a
practicing nurse, a paramedic, or a physician seeking to sharpen your ECG
diagnostic capabilities, this article will equip you with the knowledge and
tools to confidently interpret ECG rhythms.
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Understanding the Basics of ECG Rhythm
Interpretation

The electrocardiogram (ECG or EKG) is a non-invasive diagnostic tool that
records the electrical activity of the heart over time. This electrical
activity is then represented as a waveform on paper or a screen. For
effective ECG rhythm interpretation practice, a solid foundational
understanding of how the heart's electrical system functions is paramount.
The heart's electrical impulse originates in the sinoatrial (SA) node, often
called the heart's natural pacemaker. This impulse then travels through the
atria, causing them to contract, before reaching the atrioventricular (AV)



node. From the AV node, the impulse passes down the bundle of His, through
the bundle branches, and into the Purkinje fibers, ultimately stimulating the
ventricles to contract.

Each of these electrical events corresponds to specific waves and intervals
on the ECG tracing. Understanding the relationship between cardiac anatomy,
electrophysiology, and the resulting ECG waveform is the first step in
accurate ECG rhythm interpretation practice. Without this fundamental
knowledge, interpreting abnormal rhythms becomes a guessing game, potentially
leading to misdiagnosis and inappropriate treatment. Therefore, dedicating
time to mastering the normal cardiac electrical conduction system is a non-
negotiable aspect of becoming proficient in ECG analysis.

The Systematic Approach to ECG Rhythm Analysis

To consistently and accurately interpret ECG rhythms, a systematic approach
is essential. This methodical process ensures that no critical component is
overlooked, increasing diagnostic accuracy and reducing the likelihood of
errors in ECG rhythm interpretation practice. This approach involves
analyzing several key aspects of the ECG tracing in a predefined order.

Rate Determination

The first step in analyzing any ECG rhythm is to determine the heart rate.
This can be done using various methods, depending on the paper speed of the
ECG. A common method for regular rhythms involves counting the number of
small boxes between two consecutive R waves and dividing 1500 by that number.
For irregular rhythms, counting the number of R waves in a 6-second strip and
multiplying by 10 provides a good estimate. Accurately assessing the rate is
vital, as both bradycardia (slow heart rate) and tachycardia (fast heart
rate) can indicate underlying cardiac issues and are fundamental to ECG
rhythm interpretation practice.

Rhythm Regularity

Next, assess the regularity of the rhythm. This is typically done by
measuring the R-R interval (the distance between consecutive R waves). If the
R-R intervals are consistent, the rhythm is considered regular. If they vary
significantly, the rhythm is irregular. Some rhythms might be "regularly
irregular," meaning there's a pattern to the irregularity, while others are
"irregularly irregular," with no discernible pattern. This assessment is a
key component in ECG rhythm interpretation practice.

P Wave Analysis

P waves represent atrial depolarization. In a normal sinus rhythm, there
should be one P wave preceding each QRS complex, and the P wave should be
upright in most leads and consistent in morphology. Examining the P waves
helps identify atrial abnormalities and assess the relationship between
atrial and ventricular activity. Look for the presence or absence of P waves,
their morphology, axis, and whether they are consistently followed by a QRS



complex. This analysis is critical for ECG rhythm interpretation practice.

PR Interval Measurement

The PR interval measures the time from the beginning of atrial depolarization
(P wave) to the beginning of ventricular depolarization (QRS complex). It
represents the time it takes for the electrical impulse to travel from the SA
node through the atria, AV node, bundle of His, and bundle branches to the
ventricles. A normal PR interval is typically between 0.12 and 0.20 seconds
(three to five small boxes). Prolonged or shortened PR intervals can indicate
AV conduction abnormalities and are important for ECG rhythm interpretation
practice.

QRS Complex Morphology and Duration

The QRS complex represents ventricular depolarization. Its duration is a
crucial indicator of ventricular conduction. A normal QRS complex is
typically narrow, lasting between 0.06 and 0.10 seconds (1.5 to 2.5 small
boxes). Wide QRS complexes can suggest bundle branch blocks, ventricular
ectopy, or hyperkalemia. The morphology of the QRS complex (e.g., presence of
Q waves, R wave progression) can also provide valuable diagnostic
information. Understanding these variations is a key skill in ECG rhythm
interpretation practice.

ST Segment and T Wave Evaluation

The ST segment represents the period between ventricular depolarization and
repolarization, and the T wave represents ventricular repolarization.
Deviations in the ST segment (elevation or depression) are often indicative
of myocardial ischemia or infarction. Abnormalities in the T wave, such as
inversion or peaking, can also suggest cardiac pathology. While often
considered in the context of myocardial infarction, understanding these
components contributes to comprehensive ECG rhythm interpretation practice.

QT Interval Assessment

The QT interval represents the total duration of ventricular depolarization
and repolarization. It is influenced by heart rate and should be corrected
for heart rate (QTc). A prolonged QT interval increases the risk of
potentially fatal ventricular arrhythmias like Torsades de Pointes. Accurate
measurement and interpretation of the QT interval are important aspects of
advanced ECG rhythm interpretation practice.

Key Components of a Normal ECG

A normal ECG tracing provides a baseline against which abnormal rhythms are
compared. Understanding the characteristics of a normal sinus rhythm is
fundamental to ECG rhythm interpretation practice. A normal sinus rhythm
originates from the SA node, ensuring orderly electrical activation of the
heart. This results in a predictable and consistent pattern on the ECG.



P Wave: In a normal sinus rhythm, there is a P wave before every QRS
complex. P waves are typically upright in lead II and inverted in lead
aVR, with a consistent morphology. They represent atrial depolarization.

PR Interval: The PR interval, from the beginning of the P wave to the
beginning of the QRS complex, is consistently between 0.12 and 0.20
seconds (3-5 small boxes).

QRS Complex: The QRS complex is narrow (0.06-0.10 seconds or 1.5-2.5
small boxes) and represents ventricular depolarization. Its morphology
should be consistent across leads.

ST Segment: The ST segment is typically isoelectric (at the same level
as the baseline) or has minimal elevation or depression.

T Wave: T waves are generally upright in most leads and follow the QRS
complex, representing ventricular repolarization.

QT Interval: The corrected QT interval (QTc) is within normal limits,
typically less than 440 milliseconds for males and 460 milliseconds for
females.

Recognizing these normal components is the first step in identifying
deviations that signal cardiac dysfunction, a core skill in ECG rhythm
interpretation practice.

Identifying Common Arrhythmias

Once you can recognize a normal sinus rhythm, the next crucial step in ECG
rhythm interpretation practice is learning to identify common arrhythmias.
These are deviations from the normal electrical activity of the heart, and
they can range from benign to life-threatening. Familiarity with the
characteristic ECG findings of each arrhythmia is essential for accurate
diagnosis and management.

Learning to Recognize Sinus Rhythms

Sinus rhythms are those that originate from the SA node. While sinus rhythm
is the baseline, variations exist that are still considered normal or within
a narrow pathological range.

Normal Sinus Rhythm

As discussed, this is the gold standard. Rate between 60-100 bpm, regular
rhythm, P wave before every QRS, normal PR interval, and narrow QRS. This is
the most common rhythm encountered and the first to master in ECG rhythm
interpretation practice.

Sinus Bradycardia

This is a sinus rhythm with a heart rate slower than 60 beats per minute. All



other characteristics of a normal sinus rhythm remain present. It’s important
to note that sinus bradycardia in an athlete is often a normal physiological
adaptation and not necessarily pathological, a nuance to consider in ECG
rhythm interpretation practice.

Sinus Tachycardia

Here, the heart rate exceeds 100 beats per minute, but the rhythm still
originates from the SA node and all other parameters of a normal sinus rhythm
are maintained. Sinus tachycardia is often a response to physiological
stress, such as fever, exercise, anxiety, or blood loss, and understanding
the underlying cause is part of effective ECG rhythm interpretation practice.

Sinus Arrhythmia

This is characterized by a slight irregularity in the heart rhythm, often
coinciding with respiration. The heart rate increases during inspiration and
decreases during expiration. The key feature is that P waves are present
before each QRS complex, and the rhythm originates from the SA node. It's
typically benign and common in children and young adults, a common variation
to understand in ECG rhythm interpretation practice.

Atrial Rhythm Abnormalities

These arrhythmias originate from abnormal electrical activity within the
atria, but not from the SA node. They can lead to irregularly or rapidly
beating atria, affecting the ventricular response.

Atrial Fibrillation (AFib)

AFib is characterized by chaotic atrial electrical activity, resulting in the
absence of discernible P waves. Instead, the ECG shows irregular, wavy
baseline fluctuations ("fibrillatory waves"). The ventricular response is
typically irregularly irregular. AFib is a very common arrhythmia, and its
identification is a crucial skill in ECG rhythm interpretation practice.

Atrial Flutter

In atrial flutter, there is a characteristic "sawtooth" pattern of flutter
waves, most commonly seen in leads II, III, and aVF. These represent rapid,
organized atrial activity (typically 250-350 bpm). The ventricular response
can be regular or irregular, depending on the degree of AV block. Recognizing
the flutter waves is key for ECG rhythm interpretation practice.

Premature Atrial Contractions (PACs)

PACs are early beats originating from an ectopic focus in the atria. They are
often followed by a normal QRS complex (unless aberrant conduction occurs).
The PAC is usually characterized by an abnormal P wave morphology that may be
different from the sinus P wave, and it often occurs earlier than the
expected sinus beat. Identifying PACs is part of comprehensive ECG rhythm
interpretation practice.



Ventricular Rhythm Abnormalities

These arrhythmias originate in the ventricles and are often associated with
more serious cardiac pathology. They are characterized by wide QRS complexes.

Premature Ventricular Contractions (PVCs)

PVCs are early beats originating from ectopic foci within the ventricles.
They are characterized by wide, bizarre QRS complexes that occur earlier than
the expected sinus beat. PVCs are often not followed by a P wave. They can be
unifocal (same morphology) or multifocal (different morphologies). Assessing
the frequency and pattern of PVCs is important in ECG rhythm interpretation
practice.

Ventricular Tachycardia (VT)

VT is a rapid heart rhythm originating from the ventricles, characterized by
three or more consecutive PVCs. VT is typically characterized by wide QRS
complexes (greater than 0.12 seconds) and a heart rate usually between 100
and 250 bpm. VT can be monomorphic (all QRS complexes look the same) or
polymorphic (QRS complexes vary in shape and amplitude). This is a critical
rhythm to identify promptly, making it a focus of ECG rhythm interpretation
practice.

Ventricular Fibrillation (VFib)

VFib is a life-threatening arrhythmia characterized by chaotic, disorganized
electrical activity in the ventricles. The ECG shows a wavy, irregular
baseline with no discernible P waves, QRS complexes, or T waves. The
ventricles are quivering rather than contracting effectively, leading to
absent cardiac output. Immediate defibrillation is required for VFib, making
its recognition vital for ECG rhythm interpretation practice.

Asystole

Asystole, often referred to as cardiac arrest, is the absence of electrical
activity in the heart. The ECG shows a flat line, indicating no cardiac
output. It is a terminal rhythm and requires immediate cardiopulmonary
resuscitation (CPR) and advanced cardiac life support (ACLS) measures.
Recognizing asystole is a critical, albeit grave, aspect of ECG rhythm
interpretation practice.

Heart Blocks

Heart blocks are conditions where the electrical impulse from the atria to
the ventricles is delayed or completely blocked. They are classified based on
the degree of block in the AV node or the His-Purkinje system.

First-Degree AV Block

This is characterized by a prolonged PR interval (greater than 0.20 seconds)
that is consistent with every P wave followed by a QRS complex. While often
benign, it can sometimes be a precursor to more advanced blocks. Identifying



consistent PR prolongation is a key learning point in ECG rhythm
interpretation practice.

Second-Degree AV Block (Mobitz Type I/Wenckebach)

In Mobitz Type I, there is progressive lengthening of the PR interval with
each successive beat until a QRS complex is dropped. This pattern typically
repeats. The rhythm is usually irregular. Recognizing the characteristic
progressive PR lengthening is important for ECG rhythm interpretation
practice.

Second-Degree AV Block (Mobitz Type II)

Mobitz Type II is more serious. The PR interval of the conducted beats is
usually constant, but P waves are intermittently blocked, meaning some P
waves are not followed by a QRS complex. This often indicates a block below
the AV node in the His-Purkinje system. The rhythm is usually irregularly
irregular. This distinction is crucial in ECG rhythm interpretation practice.

Third-Degree AV Block (Complete Heart Block)

In complete heart block, there is no AV conduction at all. The atria and
ventricles are beating independently. P waves occur at their normal rate, but
they are not related to the QRS complexes, which are generated by a lower
escape rhythm (junctional or ventricular). The PR interval is therefore
variable and meaningless. This is a critical and potentially life-threatening
condition that requires immediate attention, making its identification
paramount in ECG rhythm interpretation practice.

ECG Rhythm Interpretation Practice Strategies

Effective ECG rhythm interpretation practice involves a multi-faceted
approach that combines theoretical knowledge with practical application.
Simply reading about arrhythmias is insufficient; consistent hands-on
analysis is key to developing confidence and accuracy. The goal is to build
pattern recognition and a systematic approach that can be applied rapidly in
clinical settings.

Utilizing Online ECG Simulators and Resources

The digital age offers a wealth of resources for ECG rhythm interpretation
practice. Online ECG simulators and databases are invaluable tools. Many
websites provide extensive libraries of ECG strips, often with accompanying
case information and diagnoses. These platforms allow users to practice
analyzing rhythms at their own pace, receive immediate feedback, and focus on
specific types of arrhythmias they find challenging.

Interactive Learning: Many simulators offer interactive features where
you can measure intervals, identify waves, and even attempt to diagnose
the rhythm before revealing the answer. This active learning approach
significantly enhances retention.



Variety of Rhythms: Reputable simulators provide a wide range of normal
and abnormal rhythms, including common arrhythmias, rare conditions, and
examples seen in various patient populations.

Accessibility: These online resources are often accessible 24/7 from any
device with internet access, making it easy to incorporate ECG rhythm
interpretation practice into busy schedules.

Case-Based Learning: Some platforms present ECGs within a clinical
context, providing patient history and symptoms. This helps bridge the
gap between theoretical knowledge and real-world application, a crucial
aspect of effective ECG rhythm interpretation practice.

Popular examples include websites from medical education institutions,
professional organizations, and dedicated ECG learning platforms. Exploring
these resources will greatly benefit your ECG rhythm interpretation practice.

Case Studies and Practice Strips

Working through case studies and a large volume of practice strips is
fundamental to mastering ECG rhythm interpretation practice. Each strip
presents a unique puzzle to solve, and with each successful interpretation,
your skills are refined.

Start Simple: Begin by identifying normal sinus rhythms consistently.
Then, gradually introduce more complex arrhythmias.

Focus on One Rhythm at a Time: When studying, it can be helpful to focus
on a single type of arrhythmia for a period, analyzing multiple examples
of it. This helps solidify the specific diagnostic criteria.

Blind Interpretation: Try to interpret strips without looking at the
diagnosis first. This mimics the clinical scenario and prevents bias.

Explain Your Reasoning: Articulate your thought process for each
interpretation. Why did you identify it as that specific rhythm? What
criteria did you use? This self-testing reinforces learning and is a
cornerstone of effective ECG rhythm interpretation practice.

Developing a Consistent Practice Routine

Like any skill, proficiency in ECG rhythm interpretation practice is achieved
through consistent effort. Sporadic practice will yield limited results.
Establishing a routine, even for short periods, is far more effective.

Daily Practice: Aim to review at least 5-10 ECG strips daily. This could
be during downtime at work, commuting, or dedicated study time.

Weekly Review: Dedicate time each week to review challenging strips or



to take practice quizzes that cover a broader range of rhythms.

Seek Feedback: If possible, review your interpretations with a more
experienced colleague or mentor. Their insights can highlight areas for
improvement and refine your ECG rhythm interpretation practice.

Incorporate into Clinical Rounds: Actively participate in discussions
about ECGs during patient rounds or in team meetings. This provides
real-time, practical application of your ECG rhythm interpretation
practice.

Advanced ECG Interpretation Topics

As your foundational skills in ECG rhythm interpretation practice strengthen,
you can delve into more advanced topics. These areas often involve nuanced
interpretations and are critical for managing complex cardiac patients.

ECGs in Myocardial Infarction (MI)

Identifying ST-segment elevation or depression, and the reciprocal changes,
is crucial for diagnosing acute myocardial infarction. Learning the typical
patterns of MI in different leads, the evolution of these changes over time,
and the significance of Q waves requires dedicated study beyond basic rhythm
interpretation. This is a vital part of advanced ECG rhythm interpretation
practice.

Electrolyte Abnormalities and ECG Changes

Significant electrolyte imbalances, such as hyperkalemia and hypokalemia, can
dramatically alter the ECG waveform. Hyperkalemia, for example, can cause
peaked T waves, widened QRS complexes, and eventually, loss of P waves and
asystole. Hypokalemia can lead to flattened T waves, prominent U waves, and
arrhythmias. Understanding these correlations enhances diagnostic
capabilities in ECG rhythm interpretation practice.

Drug Effects on the ECG

Various medications can affect cardiac electrical activity and manifest on
the ECG. For instance, antiarrhythmic drugs, tricyclic antidepressants, and
some antibiotics can prolong the QT interval, increasing the risk of Torsades
de Pointes. Recognizing drug-induced ECG changes is an important skill for
safe patient care and an area of advanced ECG rhythm interpretation practice.

Pacemaker Recognition and Interpretation

For patients with pacemakers, the ECG will show pacing spikes.
Differentiating between atrial pacing, ventricular pacing, and
atrioventricular sequential pacing, and assessing the appropriateness of the
pacing (e.g., sensing and capture) requires specific knowledge. Interpreting



ECGs with pacemakers is a specialized but essential skill in ECG rhythm
interpretation practice.

Continuous learning and dedicated practice are the keys to becoming a
confident and competent interpreter of ECG rhythms.

Frequently Asked Questions

What is the most common approach to systematically
interpret an ECG rhythm strip?

The most common systematic approach involves: 1. Identifying the regularity
of the rhythm, 2. Calculating the heart rate, 3. Identifying the P waves, 4.
Measuring the PR interval, 5. Identifying the QRS complex, 6. Measuring the
QRS duration, 7. Identifying the T waves, and 8. Assessing the QT interval.

How do you determine if an ECG rhythm is regular or
irregular?

To determine regularity, you can use an ECG ruler or simply count the number
of small boxes between consecutive R waves. If the number of small boxes is
consistently the same (within a few small boxes), the rhythm is regular. If
it varies significantly, it's irregular.

What are the methods for calculating heart rate from
an ECG rhythm strip?

Common methods include: 1. The 6-second strip method (count QRS complexes in
a 6-second strip and multiply by 10), 2. The 'large box' method (300 divided
by the number of large boxes between R waves for a regular rhythm), and 3.
The 'small box' method (1500 divided by the number of small boxes between R
waves for a regular rhythm).

What are the key characteristics of normal sinus
rhythm?

Normal sinus rhythm is characterized by: a regular rhythm, a heart rate
between 60-100 bpm, a P wave preceding every QRS complex, a consistent and
normal PR interval (0.12-0.20 seconds), and a normal QRS duration (<0.12
seconds).

How do you differentiate between a supraventricular
tachycardia (SVT) and a ventricular tachycardia (VT)?

The primary differentiator is the QRS duration. SVTs typically have narrow
QRS complexes (<0.12 seconds) and P waves may or may not be visible, often
hidden within the T wave. VTs have wide QRS complexes (>0.12 seconds) and P
waves are usually absent or dissociated from the QRS.



What are atrial fibrillation (AFib) and atrial
flutter, and how do they appear on an ECG?

Atrial fibrillation is characterized by irregularly irregular rhythm with no
discernible P waves, replaced by chaotic fibrillatory waves. Atrial flutter
typically shows a 'sawtooth' pattern of flutter waves at a rate of 250-350
bpm, with varying degrees of AV block, resulting in a regular or irregularly
irregular ventricular response.

What is a heart block, and what are the different
types?

Heart blocks are disruptions in the electrical conduction pathway from the
atria to the ventricles. Types include: 1st-degree (prolonged PR interval),
2nd-degree (some P waves not conducted), with Mobitz Type I (Wenckebach) and
Mobitz Type II, and 3rd-degree (complete heart block, no atrial impulses
conducted to ventricles).

What does it mean if you see inverted T waves on an
ECG?

Inverted T waves can be benign or indicative of myocardial ischemia or
infarction. Other causes include electrolyte imbalances (e.g., hypokalemia),
certain medications, or left ventricular hypertrophy. Further clinical
context is crucial for interpretation.

How can practice websites and simulators help in ECG
rhythm interpretation?

Practice websites and simulators offer a vast library of ECG strips with
varying rhythms, allowing users to hone their diagnostic skills in a low-
stakes environment. They provide immediate feedback, reinforce learning, and
build confidence in identifying common and uncommon arrhythmias.

What are some common pitfalls to avoid when
practicing ECG interpretation?

Common pitfalls include: not using a systematic approach, miscalculating
heart rate, confusing artifact with real waveforms, not considering the
patient's clinical presentation, and over-reliance on single ECG findings
without a holistic view. Practicing with a variety of learning resources is
key.

Additional Resources
Here are 9 book titles related to ECG rhythm interpretation practice, each
beginning with "" and followed by a short description:

1. ECG Rhythm Strips: A Case-Based Approach
This practical guide offers a systematic method for dissecting and
interpreting ECG rhythm strips. It features a wealth of case studies with
accompanying rhythms, allowing readers to apply learned principles to real-
world scenarios. The book emphasizes a step-by-step diagnostic process,



making complex rhythms more approachable for students and clinicians alike.

2. Mastering the 12-Lead ECG: A Practical Handbook
Designed for those seeking to hone their 12-lead ECG interpretation skills,
this handbook provides a comprehensive review of normal and abnormal
findings. It breaks down the process into manageable components, covering
lead placement, axis determination, and various pathologies. Through clear
explanations and numerous examples, it empowers users to confidently analyze
and interpret ECG tracings.

3. ECG Interpretation Made Easy: From Basics to Advanced
This book caters to a wide audience, starting with fundamental concepts of
cardiac electrophysiology and gradually progressing to complex arrhythmias.
It utilizes intuitive language and helpful mnemonics to simplify the learning
curve. The text is rich with illustrative ECG tracings, reinforcing
understanding through visual aids.

4. The ECG Pocketbook: Quick Reference for Clinicians
An essential resource for bedside use, this pocketbook provides rapid access
to key information for ECG interpretation. It features concise summaries of
common rhythms, their characteristic ECG findings, and management pearls. The
portable format and clear layout make it an invaluable tool for busy
healthcare professionals on the go.

5. Cardiac Arrhythmias: Pathophysiology and Interpretation
This in-depth text explores the underlying pathophysiology of various cardiac
arrhythmias, providing a deeper understanding of their origins. It then
meticulously links these mechanisms to their specific ECG manifestations. The
book is ideal for those who want to grasp the "why" behind the "what" of ECG
interpretation, fostering a more robust clinical knowledge.

6. ECG Mastery: A Practice-Oriented Workbook
This workbook is specifically designed for hands-on practice and skill
development in ECG interpretation. It presents a large volume of practice
strips, categorized by rhythm type, with detailed explanations for each
answer. The structured approach ensures readers encounter a wide spectrum of
rhythms and solidify their diagnostic abilities.

7. 100 ECG Challenge: Test Your Diagnostic Skills
This engaging book presents 100 challenging ECG tracings designed to test and
refine the reader's interpretation skills. Each case is accompanied by a
concise patient history and a clear, reasoned explanation of the correct
diagnosis and management. It’s an excellent tool for self-assessment and
preparing for certification exams.

8. Interpreting ECGs: A Step-by-Step Visual Guide
Leveraging a highly visual approach, this guide simplifies ECG interpretation
through clear diagrams and color-coded explanations. It breaks down the
systematic analysis of an ECG into easy-to-follow steps, making it accessible
even for beginners. The emphasis on visual learning aids in the retention of
critical diagnostic features.

9. Clinical ECG Interpretation: A Problem-Based Learning Approach
This innovative book utilizes a problem-based learning (PBL) format to
enhance clinical reasoning in ECG interpretation. Each chapter presents a
clinical scenario, prompting the reader to interpret the accompanying ECG and
consider differential diagnoses. This method encourages active learning and
the development of critical thinking skills essential for effective patient
care.
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