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ABSTRACT  

Background: Electrocardiograms are widely used for diagnosing heart diseases, including 

myocardial ischemia, metabolic disturbances, and life-threatening arrhythmias. In the 

Emergency Medicine Department, the utilization and evaluation of electrocardiograms (ECGs) 

are vital for diagnosing and planning the treatment of patients with critical conditions. However, 

Errors in interpretation can cause significant morbidity and mortality, while over-interpretation 

can lead to unnecessary treatments, increasing costs and hospital stays. 

Objective of the study: To determine the accuracy of ECG interpretation among doctors 

working at the Emergency Medicine Department in a tertiary hospital, in Tanzania. 

Methodology: The study was conducted at Muhimbili National Hospital's Emergency 

Department in Tanzania (March-April 2024) and involved Emergency Medicine Residents and 

General Practitioners with specified experience. Participants provided consent, completed a 

survey, and interpreted ten anonymized ECGs. Accuracy was assessed on rate, rhythm, QRS 

axis, P wave, T wave, PR interval, QT interval, and primary diagnosis. Two specialists reviewed 

the ECGs, and a marking scheme was developed. Data were summarized using SPSS, 

calculating frequencies, percentages, means, standard deviations, medians, percentiles, and 95% 

confidence intervals. 

Results: The average ECG interpretation score among doctors in the Emergency Medicine 

Department was 59.4%. Mean scores for general practitioners, 1st, 2nd, and 3rd-year residents 

were 50.96%, 54.18%, 66.06%, and 66.43%, respectively. Bifascicular Block and Acute 

Pericarditis were the most challenging diagnoses. Overall, 51% of respondents reported good 

confidence, while 35.3% reported moderate confidence. There was a moderately strong positive 

correlation (rho = 0.532) between ECG scores and self-reported confidence. 

Conclusion: Enhanced ECG training and confidence-building are crucial for improving 

diagnostic accuracy and patient outcomes. Targeted training programs should be immediately 

implemented. Commented [L1]: This is more of recommendation  
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OPERATIONAL DEFINITIONS OF TERMS 

Doctors working in Emergency Medicine Department – This includes Emergency Medicine 

Resident and General Practitioners (Medical officers) working full time at emergency medicine 

departments with full-time emergency physicians on site. 

General Practitioners - Medical doctors with a first degree in medicine (MD) who completed 

a one-year internship and were allowed to practice Medical Council of Tanzania.  

Resident Doctor - Medical doctor with a first degree in medicine (MD) currently in training for 

a master’s degree in emergency medicine. 

Cardiovascular diseases (CVD)- defined as a group of disorders of the heart and blood vessels. 

These conditions include coronary heart disease, cerebrovascular disease, peripheral arterial 

disease, rheumatic heart disease, congenital heart disease, deep vein thrombosis, and pulmonary 

embolism. 

Electrocardiogram - is the actual graphical representation or recording of the electrical activity 

of the heart over some time. 

Electrocardiography refers to the process or technique used to record the electrical activity of 

the heart over a period leading to the creation of an electrocardiogram. 

Rate - In the context of an electrocardiogram (ECG), "rate" refers to the heart rate, which is the 

number of heart beats per minute. 

Rhythm- In the context of an electrocardiogram (ECG), "rhythm" refers to the pattern of 

electrical impulses generated by the heart and recorded by the ECG machine. The ECG tracing 

displays these electrical signals as waves and complexes, including the P wave, QRS complex, 

and T wave. 

Axis-In an electrocardiogram (ECG), the "axis" refers to the overall direction of the electrical 

activity of the heart as represented on the ECG tracing which provides valuable information 

about the orientation of the heart's electrical forces within the body. 

Commented [L2]: Include references for these definitions 
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Emergency Department (ED) - is a medical facility within a hospital that provides immediate 

medical care to patients who present with acute illnesses or injuries to ensure timely assessment 

and treatment of medical emergencies. 
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CHAPTER ONE 

1.0 INTRODUCTION  

1.1 Background  

Cardiovascular diseases (CVD) are among the major causes of mortality on a global scale, 

especially among individuals with comorbidities such as diabetes mellitus or chronic kidney 

disease. Addressing the prevention, early detection, and effective management of these 

conditions poses significant challenges in the modern era. (1). 

Electrocardiograms are a commonly used diagnostic procedure to identify various heart 

conditions, such as myocardial ischemia, metabolic disturbances, or life-threatening 

arrhythmias. (2,3). 

Patients with these emergency conditions are seen at the Emergency Medicine Department. The 

use and analysis of electrocardiograms (ECGs) play a crucial role in diagnosing and devising 

treatment plans. (4).  Emergency physicians, by accurately identifying conditions like 

myocardial infarction in the Emergency Department (ED), are recognized for enhancing patient 

outcomes, especially for those requiring urgent life-saving interventions, through early 

reperfusion to promote favorable results. (5).  

Interpreting an electrocardiogram (ECG) requires a thorough understanding of anatomy, 

electrophysiology, and pathophysiology. It also involves the skills of recognizing visual patterns 

and applying diagnostic reasoning. (3). The subjective interpretation of the ECG at the 

emergency department often exhibits significant variability, which can result in higher-than-

expected rates of false activation of the cardiac catheterization laboratory, reaching up to 36% 

and several studies have indicated that as much as 72% of inappropriate activations were 

attributable to misinterpretations of the ECG. (6). Errors in interpreting electrocardiograms 

(ECGs) related to critical cardiac incidents can lead to substantial morbidity and mortality. 

Conversely, the misinterpretation of an ECG as indicating a life-threatening cardiac event may 

result in unnecessary therapies and procedures increasing treatment costs and hospital stays. (7-

8).   
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Therefore, Emergency Physicians need to acquire expertise in ECG interpretation when 

assessing patients. Interpreting electrocardiograms (ECGs) is a vital skill that medical trainees 

and residents, particularly those in the Emergency Department (ED), need to develop. (9).  

There are various methods for interpreting ECGs that can be acquired through training and 

elective learning opportunities. (4,10).Furthermore, there are significant variations in the 

clinical experience of interpreting ECGs among emergency medicine residency programs 

worldwide (11). 

Tanzania is a nation in the process of development, and the field of Emergency Medicine is an 

evolving specialty, with the initial group of locally trained Emergency Physicians graduating 

approximately 10 years ago. Currently, staffing in the emergency medicine department mostly 

consists of emergency medicine specialists, residents, and general practitioners. At Muhimbili 

National Hospital, immediate medical management is primarily carried out by Emergency 

Medicine residents and general practitioners who are stationed on duty without specialist or 

consultant input. To comprehend the possible need for further educational improvements and 

on-the-job training, it is essential to assess the accuracy of ECG interpretation among general 

practitioners and trainees specializing in emergency medicine within the emergency department. 

To achieve this objective, the researcher conducted a study to examine the accuracy of ECG 

interpretation among physicians working in the emergency medicine department at Muhimbili 

National Hospital in Tanzania. 
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1.2 Problem Statement  

Globally, non-communicable diseases (NCDs) account for the majority of deaths, constituting 

73.4% of all fatalities. In sub-Saharan Africa (SSA), NCDs are the second most prevalent cause 

of death, contributing to 2.6 million fatalities, representing around 35% of all deaths (30). The 

electrocardiogram (ECG) serves as the primary diagnostic tool, and it plays a critical role in 

diagnosing acute coronary events and other non-cardiac conditions. Emergency physicians must 

possess the essential skill of interpreting ECGs accurately and promptly, especially for high-

risk cases involving metabolic, cardiac, toxicological, and electrolyte imbalances, as timely 

analysis can be lifesaving. (21). Several studies examining cases of missed presentations of 

acute myocardial infarction (AMI) in the emergency medicine department have highlighted that 

a key factor leading to errors in patient management is the inability to interpret 

electrocardiograms (ECGs) accurately (6). Diverse approaches are available for instructing 

ECG interpretation, including both obligatory training and elective learning opportunities before 

entering the emergency medicine department. Moreover, there are significant differences in the 

clinical exposure to ECG interpretation among physicians in the EMD. (11).  

In our locality, Electrocardiograms (ECGs) in the emergency medicine department (EMD) are 

typically ordered by attending physicians, who are also the primary interpreters of these ECGs. 

However, when necessary, consultation with colleagues or more senior personnel within the 

shift may be sought, with the ultimate decision resting with the attending physician. 

Occasionally, situations may arise where a misunderstanding between two physicians working 

in the emergency department regarding a certain ECG finding occurs, necessitating consultation 

with a cardiologist to resolve the issue. Despite the availability of various training and 

workshops, both in-person and online, focused on ECG interpretations, there exists a notable 

absence of formal assessment mechanisms to gauge the accuracy of our interpretations in our 

locality. In some parts of Africa, Jager et al. (2010) determined that the average overall score 

for ECG interpretation among physicians in the emergency medicine department was 46.4%. 

This lack of formal assessment makes it challenging to obtain data regarding prevalent errors 

encountered in ECG interpretation within our locality, identify parameters posing difficulties in 
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interpretation, or understand the challenges faced by physicians, doctors, and residents in this 

domain. 

Consequently, there is a compelling need to establish structured frameworks for assessing the 

accuracy of ECG interpretations, enabling the identification of common errors, challenging 

parameters, and obstacles encountered by healthcare professionals in interpreting ECGs 

effectively. Therefore, this study was set to determine the accuracy and confidence of MNH-

EMD residents and registrars in the interpretation of ECGs of common ED diagnoses. 
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1.3 Conceptual Framework  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1: Conceptual framework of the study. 
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Conceptual framework 

The central concept of this framework was the " ECG Interpretation accuracy among doctors 

working at Emergency Medicine Department," representing the main focus of the study which 

aimed at understanding and evaluating the ECG Interpretation accuracy among doctors working 

at emergency medicine department. The stated accuracy was influenced by several independent 

variables, including the level of training of emergency doctors. The hypothesis posited that 

higher levels of training may positively influence the ECG interpretation accuracy. Another 

independent variable was the level of confidence among doctors working in the emergency 

medicine department in ECG interpretation. The assumption was that higher confidence levels 

may correlate with increased accuracy, and these confidence levels may also be affected by 

years of experience in emergency medicine, completion of specific ECG training programs, and 

the frequency of exposure to ECG interpretation. This positive influence on confidence may, in 

turn, have a direct effect on the ECG interpretation accuracy among doctors working in the 

emergency medicine department. 
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1.4 Rationale  

The accuracy of ECG interpretation in the emergency department holds significance, as ECGs 

are frequently employed as a diagnostic tool in assessing patients with chest pain, breathing 

difficulties, palpitations, and other cardiovascular and metabolic diseases. (31). 

 Accurate interpretation of ECGs can help emergency department physicians identify life-

threatening conditions such as cardiac arrhythmias acute myocardial infarction and pulmonary 

embolisms and initiate timely and appropriate treatment.(20). 

Despite the significance of the diagnostic test and various recommendations on ECG 

interpretation education (12) To evaluate the potential need for further improvements in 

education, it was beneficial to determine the proficiency of physicians and trainees in accurately 

interpreting ECGs.(1) 

On the other hand, inaccurate or delayed ECG interpretation can lead to missed diagnoses, 

inappropriate treatment, and adverse outcomes for patients.(12) Hence, it was essential to 

evaluate the ECG interpretation accuracy at the emergency medicine department to identify 

areas for improvement and implement interventions to enhance the quality of care.  

By systematically evaluating and optimizing ECG interpretation practices, emergency 

department staff members can improve patient outcomes and reduce the poor outcomes of 

cardiovascular disease. 

This study therefore sought to determine the accuracy and confidence of MNH-EMD residents 

and registrars in the interpretation of ECGs with common ED diagnoses. The findings of this 

study will serve as a foundation for creating an ECG training curriculum tailored for residents. 
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1.5 Overall Research Question 

Among doctors working at the emergency medicine department in a tertiary hospital in Tanzania 

what is the accuracy of interpreting ECGs ?  

1.5.1 Research Questions 

1. In doctors working in the Emergency Medicine Department of a tertiary hospital in 

Tanzania, what is the average percentage score of ECG interpretation?  

2. Among emergency medicine doctors in a tertiary hospital in Tanzania, what are the 

missed emergency diagnoses in the interpretation of pre-selected ECGs compared to the 

standard diagnosis? 

3. In emergency medicine doctors in a tertiary hospital in Tanzania, what is the level of 

confidence in interpreting ECGs with pre-identified emergency diagnoses? 

4. In emergency medicine doctors in a tertiary hospital in Tanzania, is there an association 

between the level of confidence and the accuracy of interpreting ECGs with pre-

identified emergency diagnoses? 

5. In emergency medicine doctors in a tertiary hospital in Tanzania, is there an association 

between the level of training and error rates in interpreting ECGs with pre-identified 

emergency diagnoses? 
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1.6 Objectives 

1.6.1 Broad Objective  

To determine ECG interpretation accuracy among doctors working at the Emergency Medicine 

Department (EMD) in a tertiary hospital, in Tanzania. 

1.6.2 Specific Objectives 

1. To determine the average percentage score of ECG interpretation among doctors 

working at the Emergency Medicine Department (EMD) in a tertiary hospital in 

Tanzania. 

2. To identify missed emergency diagnoses among the pre-selected ECGs by emergency 

medicine doctors in tertiary hospitals, in Tanzania.  

3. To determine the level of confidence among emergency medicine doctors in interpreting 

ECGs with pre-identified emergency diagnoses in tertiary hospitals, in Tanzania. 

4. To determine the association between the level of confidence and accuracy of 

interpreting ECGs with pre-identified emergency diagnoses among emergency medicine 

doctors in tertiary hospitals, in Tanzania. 

5. To determine the association between the level of training of emergency doctors and 

error rates in interpreting ECGs with pre-identified emergency diagnoses in tertiary 

hospitals in Tanzania. 
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CHAPTER TWO 

2.0 LITERATURE REVIEWS 

2.1 ECGs interpretation accuracy among doctors working in the emergency medicine 

department 

Electrocardiogram (ECG) interpretation is a critical skill in everyday clinical practice, 

particularly in emergency medicine. (12). 

 In one of the studies, it was revealed that across all training levels, EMD physicians 

demonstrated a median accuracy of 54% in ECG interpretation, with an interquartile range of 

40%-66%. (13) Another study found that the overall mean accuracy of ECG interpretation was 

52% whereas for junior doctors, the mean accuracy was 42%, and for senior doctors, it was 65% 

(14). Likewise, a study done in Australia reported an overall mean accuracy in ECG 

interpretation by Emergency medicine physicians to be 56.6%. Senior trainees achieved an 

accuracy of 67.5%, while others achieved 49.6%.(4)  Other studies in USA and France 

demonstrated a median accuracy of between 40%- 60% among the EMD residents and  

Residents in emergency medicine and internal medicine did not show a significant difference in 

overall competence in ECG interpretation. (15-16) . In Africa, similar findings were shown. 

They determined that the average overall score for ECG interpretation was 46.4% among 

physicians in the Emergency Medicine Department whereby the junior group scored an average 

of 42.2%, but the senior group scored 52.5%. (10)  

 

2.2 Commonly Missed ECG Diagnoses in Emergency Medicine  

This literature review aims to identify and analyze the most frequently missed electrocardiogram 

(ECG) diagnoses in Emergency Medicine departments based on findings from relevant studies. 

The study was done to investigate and identify common errors in interpreting 

electrocardiograms (ECGs) within the Emergency Department (ED) setting. Repolarization 

abnormalities, ventricular hypertrophy, and hemiblock were noted as the most frequent errors 

in the interpretation of ECGs in the ED.(17).  Likewise, in the USA a study highlighted the 
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misinterpretation of repolarization abnormalities and ventricular hypertrophy as acute 

myocardial ischemia by both emergency medicine and internal medicine residents, but this study 

did not specifically mention hemi-blocks in the highlighted misinterpretations.(7) 

In another study assessing the agreement between the interpretations of abnormal ECGs by 

emergency physicians and cardiologists, they disclosed that atrial fibrillation was the most 

overlooked dysrhythmia in the Emergency Department (ED), ischemia/infarct in the anterior 

wall was also frequently missed (18).  Similarly, in the USA the findings revealed that the 

frequently overlooked diagnoses included ST-segment elevation myocardial infarction 

(misdiagnosed by 8%) and dysrhythmias, notably ventricular tachycardia (misdiagnosed by 

11%). Furthermore, complete heart block was misdiagnosed by 58% among both emergency 

and internal medicine residents. (15) These studies provide valuable insights into specific ECG 

diagnoses that may elude timely recognition in emergency settings. 

 

2.3 Level of training of emergency doctors and error rates in interpreting ECGs 

The literature findings suggest an association between the level of training of emergency doctors 

and their error rates in interpreting electrocardiograms (ECGs). Three studies were examined, 

each shedding light on this relationship. 

In the USA it was found that third and fourth-year postgraduate residents (PGY-3/4s) exhibited 

a notably higher success rate at 74.6% incorrect interpreting an ECG, surpassing first-year 

(PGY-1s) residents at 63.2%, and second-year (PGY-2s) residents with an average of 69.0%. 

(20) Similarly, In Iran, a study done on Emergency Medicine residents found that the ECG 

interpretation score significantly differed across various years of residency in which there was 

a notable progression from 64.1% accuracy in the first year to 96.2% in the second year and 

98.6% in the third year. (19) In Australia, study findings echoed a similar pattern where the 

report indicated an average accuracy of 52% in ECG interpretation. Among junior doctors, the 

mean accuracy was 42% and senior doctors exhibited a higher accuracy at 65%, further 

emphasizing an improvement in ECG interpretation skills with increasing experience. (14) 

Likewise in Africa, in a study done in South Africa junior participants demonstrated an overall 

average ECG interpretation accuracy of 42.2%, while the senior group exhibited an accuracy of 
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52.5%, indicating a significant advancement in skills between the two groups. (10), This 

underscores the positive correlation between training progression and enhanced ECG 

interpretation proficiency. 

However, some studies reveal a different result. The study in the USA on ECG Interpretation 

by Emergency Physicians and Advanced Practice Practitioners found advanced practice 

practitioners (APPs) and first-year post-residency physicians exhibited comparable sensitivity 

and specificity. (21)  Likewise, a study done in eight Arabic countries reported a noteworthy 

correlation was found between ECG interpretation and the year of medical residency, with 

fourth-year residents achieving the highest scores (mean = 9.24), but participants in the third 

and second years were more likely to have sufficient ECG knowledge compared to first-year 

residents. (22)Also a study done in France on ECG interpretation among residents in the 

Emergency Department produced a unique different finding, indicating an average overall score 

of 40%. Nevertheless, there was no significant distinction in scores observed between first-year 

and second-year postgraduate residents. (16) 

 

2.4 Level of confidence and ECG interpretation accuracy among doctors working in the 

emergency medicine department. 

The association between confidence level and accuracy in interpreting test results is a critical 

aspect of medical decision-making and diagnostic proficiency. Several studies have explored 

this relationship in various medical contexts.  

A study done to assess self-reported proficiency in ECG interpretation reported that 45% of the 

health professionals expressed discomfort with the independent interpretation of ECG and self-

reported confidence levels averaged 0.83 ± 0.53 on the provided scale the results underscore 

notable deficiencies in the proficiency of healthcare professionals in interpreting ECGs. (23) 

In the USA research conducted revealed a significant correlation between increased workforce 

confidence in delivering patient care and elevated ratings from patients regarding their overall 

healthcare experience. Conversely, decreased levels of workforce confidence correlated with 

diminished patient ratings. Hospitals positioned in the top 25%, exhibiting positive workforce 
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perceptions, achieved an 11.7% higher score on the HCAHPS overall rating compared to those 

in the bottom 25%.  (24) Likewise, another study on ECG interpretation reported that 53.9% of 

the participants who rated their eligibility for electrocardiogram interpretation as moderate 

demonstrated a significant relationship between ECG interpretation competency and self-

assessment. (25) Similar Observation was reported studies in the USA by two studies where in 

the first study radiologists who reported being very confident were 1.32 times more likely to 

have correctly recalled the patient than those reporting neutral confidence and in the other study 

on ECG interpretation at EMD a positive correlation existed between competence in ECG 

interpretation and self-rated proficiency (r = 0.386), as well as certainty (r = 0.428). Therefore, 

overall competence was significantly associated with self-reported proficiency and certainty, 

respectively.  (26), (15) Contrastingly, a study carried out in the USA shows no discernible 

association between pretraining confidence levels and competence but following training 

majority of students (88%) reported an enhancement in confidence and was found to be 

correlated with demonstrated competence after training. Notably, younger medical students 

initially exhibited lower confidence scores before training, but they demonstrated a comparable 

likelihood of achieving competence after completing the training,(27) Likewise, a study 

conducted in Wales clinical skills assessments unveiled a diverse range of competence levels 

among PGY1s. Interestingly, no apparent correlation was noted between the self-assessed 

confidence ratings of PGY1s and their objectively assessed competencies. (28) 
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CHAPTER THREE 

3.0 METHODOLOGY  

3.1 Study design  

This was a hospital-based cross-sectional observational study that investigated emergency 

medicine residents and general practitioners working in the emergency department. It was 

conducted from March to April 2024. 

 

3.2 Study setting 

This study was conducted at the Muhimbili National Hospital (MNH) Emergency Medicine 

Department situated in Dar es Salaam, Tanzania. EMD MNH, operational for the past 11 years, 

represents the country's first fully equipped Emergency Medicine department. Muhimbili 

National Hospital, a government-owned tertiary-level facility located in the heart of Dar es 

Salaam, serves as a crucial healthcare institution. The Emergency Medicine Department at 

Muhimbili National Hospital (EMD MNH) attends to approximately 65,000 patients annually. 

The department focuses on stabilizing critically ill patients, overseeing their care for a maximum 

of 24 hours, and then deciding the appropriate next steps, which may include inpatient care, 

intensive care, outpatient clinics, or medical evacuation for additional diagnostic assessment 

and treatment.  

EMD MNH serves as an educational hub for emergency medicine rotations linked with 

Muhimbili University of Health and Allied Sciences (MUHAS), providing opportunities for 

students in the medical and nursing disciplines, along with residents from various specialties. 

As of now, the department is equipped with 24 general practitioners, 22 first-year emergency 

medicine residents, 16 second-year emergency medicine residents, and 15 third-year emergency 

medicine residents.  
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At the Emergency Medicine Department (EMD) of Muhimbili National Hospital (MNH), 

approximately 20 Electrocardiograms (ECG) are conducted daily. The physician is responsible 

for ordering the ECG and is initially tasked with interpreting the results. In case assistance is 

required for ECG interpretation, the ordering physician may consult a colleague on shift. 

Additionally, the Emergency Medicine (EM) specialist plays a role, and if a disorder is 

diagnosed that necessitates cardiologist consultation, a cardiologist will be consulted for further 

discussion and management of the patient. 

 

3.3 Target Population 

All Emergency medicine residents and general practitioners working in the Emergency 

Medicine Department in Tanzania  

3.3.1 Accessible population: 

All Emergency medicine residents and general practitioners working at  EMD MNH 

3.3.2 Study population  

All Emergency medicine residents and general practitioners working at  EMD MNH during the 

study period.  

 

3.4 Sampling Technique 

All Emergency Medicine residents and general practitioners working at Muhimbili National 

Hospital Emergency Department during the study period were consecutively enrolled in the 

study. Every resident and general practitioner was approached and invited to provide their 

consent for participation. 

 

3.5 Selection criteria 

3.5.1 Inclusion criteria 

All Emergency medicine residents and general practitioners working at MD-MNH consented to 

participation during the study period.  
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3.5.2 Exclusion criteria 

• Visiting Residents and General practitioners from other Universities, departments, or 

hospitals were not approached. 

 

3.6 Variables of interest 

The primary aim of this research was to evaluate the accuracy of electrocardiogram (ECG) 

interpretation among doctors working in the Emergency Medicine Department of a tertiary 

hospital in Tanzania. 

 

3.7 Outcome variables 

• Primary Outcome 

In this study, the accuracy of ECG interpretation among doctors working in the 

Emergency Medicine Department was assessed as a primary outcome. 

• Secondary outcome 

These are factors associated with the outcome of interest, which include; 

• Missed emergency diagnoses among the pre-selected ECGs by emergency 

medicine doctors in a tertiary hospital, in Tanzania. 

• The level of confidence among emergency medicine doctors in interpreting 

ECGs with pre-identified emergency diagnoses in a tertiary hospital, in 

Tanzania. 

• The association between the level of confidence and the accuracy of 

emergency medicine doctors in interpreting ECGs with pre-identified 

emergency diagnoses in a tertiary hospital, in Tanzania. 

• The association between the level of training of emergency doctors and error 

rates in interpreting ECGs with pre-identified emergency diagnoses in a 

tertiary hospital, in Tanzania 
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3.8 Variables 

Independent variables 

• Years of experience in emergency medicine. 

• Specific ECG training programs completed. 

• Frequency of exposure to ECG interpretation. 

• Level of training of emergency doctors. 

• Level of confidence among emergency medicine doctors   

Dependent variables  

• Accuracy of ECG interpretation  

• Association between level of confidence and accuracy of ECG interpretation. 

• Identification of missed emergency diagnoses.  

• Error rates in interpreting ECGs. 

 

3.9 Sample Size  

The sample size was based on the total number of individuals (residents and general 

practitioners) that were eligible to be in the study.  

Currently, the Department has 24 general practitioners, 22 first-year residents, 16 second-year 

residents, and 15 third-year residents. 

In total of 77 participants were involved in the study.  

 

3.10 Data Collection 

Data collection occurred during each emergency medicine department teaching session, which 

took place twice a week for residents. For general practitioners, data was collected during their 

clinical shifts. Participation was optional, and participants were required to sign a consent form 

before they proceeded to complete the survey. 

Participants initiated the procedure by completing a self-administered survey that included 

demographic information and an assessment of their confidence in interpreting ECGs in the 

emergency medicine department, utilizing a five-point Likert scale. The survey was directly 
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supervised by the study coordinator or an appointed representative. To safeguard confidentiality, 

all completed forms were anonymized before undergoing evaluation.  

The primary diagnosis for the ten ECGs was determined in the following manner: 

The ten Electrocardiogram (ECG) diagnoses used in this study were obtained from our database 

in MNH EMD. These ECG diagnoses were selected based on the top ten diagnoses of clinical 

importance that were likely to impact patient management plans. Then ten ECGs from ECG 

banks having pathognomonic features of the selected top ten diagnoses were chosen to be used 

in this study. The selection process spanned one year. The chosen diagnoses and ECGs were 

thoroughly discussed by a panel of emergency medicine specialists for inclusion in the study.  

The list of primary diagnoses for the ten ECGs was as follows: 

1. Inferior ST elevation myocardial infarction  

2. Atrial flutter 

3. Right bundle branch block with left anterior hemiblock (bifascicular block) 

4. Pericardial effusion/tamponade 

5. Third-degree atrioventricular block 

6. Antero-septal ST elevation myocardial infarct 

7. Wolf-Parkinson-White syndrome 

8. Right heart strain  

9. Pericarditis 

10. Hyperkalemia 

ECG Interpretation: 

Following the survey, participants were tasked with analyzing ten de-identified 

electrocardiograms (ECGs), and in a day participants interpreted three ECGs and recorded their 

interpretations on a standardized data form. Points were given for accurately identifying the 

rate, rhythm, QRS axis, primary diagnosis, and any significant additional findings in the ECG. 

Each ECG was paired with a relevant clinical scenario, featuring concise descriptions of the 

clinical presentation, gender, and age, as applicable to each ECG. There was no specified time 
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constraint for the completion of the interpretation of ECGs provided. ECG sample and a data 

form that had been filled out in advance were supplied to serve as a reference.  

Scoring System: 

Two senior emergency physicians independently assessed the electrocardiograms (ECGs). 

These evaluators were trained in the primary ECG diagnosis and provided with definitive 

answers from the ECG bank for the selected ECGs. The identity of individual participants was 

kept confidential from the evaluators. 

Each ECG was assigned a score out of ten. A total of 6 points was granted for correctly 

identifying the primary diagnosis, 3 points if it was mentioned as an additional finding, and 0 

points if not mentioned at all, 4 points for correctly identifying the rate, rhythm, and QRS axis. 

The average of the two scores from the two emergency medicine physicians was utilized as the 

final mark. 

In instances where there was a divergence of more than three points in any score between the 

evaluators, the ECG was referred to a cardiologist for a conclusive opinion, and the 

cardiologist's final score was taken. Both markers remained unaware of each other's 

assessments. 

 

3.11 Data analysis 

The primary outcome of this study was the overall accuracy of ECG interpretation by physicians 

working at EMD in recognizing the primary diagnosis.  

Participants were categorized into four groups according to their advancement in emergency 

medicine training. These groups included general practitioners stationed in the Emergency 

department, as well as emergency medicine residents in their first, second, and third years of 

training. This classification was compared based solely on the primary diagnoses provided by 

the participants in each category. 

The information was put into the Statistical Package for Social Science (IBM SPSS version 25, 

IBM, LTD, Carolina, USA) for analysis. Categorical data was assessed through the calculation 
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of frequencies and percentages, while numerical data had means and standard deviations (or 

medians and percentiles) computed. Furthermore, a 95% confidence interval was established 

for the mean scores. 

For the comparison of categorical data among diverse groups, the Fisher's exact test or Chi-

Square statistic was applied. To assess mean values disparities between groups, the t-test was 

utilized, while the Kruskal-Walli's test was employed if median values are compared, contingent 

on the data distribution. Correlation coefficients were employed to examine the connection 

between confidence ratings and the precision of ECG interpretations. A significant level of 0.05 

was maintained throughout the data analysis. 

 

3.12 Ethical considerations 

Approval for the ethical aspects of this study was sought from the MUHAS Institutional Review 

Board (MUHAS IRB). Participation in the study was contingent upon obtaining consent from 

all participants, and their engagement in the assessment was entirely voluntary. 

All data were recorded in a Microsoft Excel® database and securely stored on a password-

protected computer. The results of the ECG assessments were shared with the physicians in the 

emergency medicine department upon the conclusion of the project.  
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CHAPTER FOUR 

4.0 RESULTS 

A total of 74 assessments, each containing a bundle of ten ECGs with different diagnoses, were 

distributed to the participants. All 74 assessments were returned (100%) and fully completed 

(100%). 

Demographic characteristics 

Of the 74 participants, majority were emergency residents 49(66.2%) followed by general 

practitioners 25(33.8%).Among the emergency residents; many were second-year residents 

18(24.3%). The median number of years since graduation suggests a relatively early-career 

cohort. Slightly over half of trainees (55.4%) received ECG training during medical school; 

additionally, 48 % stated they had learned through internet-based sources, 21.6% in an ECG 

workshop, and 16% in formal teaching after medical school. About half of trainees (51.4%), 

rated their self-assessed ECG interpretation competency as good. The number of ECGs read per 

week varied, with 33.8% reading between 3 to 5 ECGs per week and 35.1% reading between 6 

to 10 ECGs per week. Trainees' ECG teaching adequacy in the emergency department rotation, 

only a few said it was poor;  the majority said they relied on self-study, 13% said it was 

moderate, and 29.7% said it was good but can improved.29.7% believe that the teaching is good 

and can be improved. (Table 1) 
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Table 1: Background information 

Variable  Frequency (n) Percent (%) 

Emergency medicine training level   

 First year residence 17 23.0 

 Second year residence 18 24.3 

 Third year residence 14 18.9 

 General practitioner 25 33.8 

Self – assessment of ECG interpretation competency   

 Week  9 12.2 

 Moderate  26 35.1 

 Good  38 51.4 

 Very Good  1 1.4 

Years since graduation (years)   

 < 3  2 2.8 

 3 – 5  33 45.8 

 >5 37 51.4 

Median years since graduation (IQR) 6 (4, 7)  

Previous specific ECG training    

 Medical school  41 55.4 

 ECG workshop 16  21.6 

 Formalized teaching  12 16.2 

 Internet based 36 48.6 

 Mostly self-study 50 67.6 

Approximately number of ECG you read/ week   

 < 3 ECGs 5 6.8 

 3 – 5 ECGs 25 33.8 

 6 – 10 ECGs 26 35.1 

 >10 ECGs 18 24.3 

Believe ECG teaching is adequate in ED rotation   

 Poor  teaching 2 2.7 

 Excellent teaching 40 54.1 

 Moderate 10 13.5 

 Good but can improve 22 29.7 
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Scores of ECG interpretation among doctors working at the Emergency Medicine 

Department (EMD) 

The mean score for ECG interpretation among the doctors included was 59.4 SD 10.8 out of a 

possible 100. The mean scores and standard deviations for the 1st, 2nd, and 3rd-year emergency 

medicine residents increased with experience:  54.2% SD 14.3, 66.1% SD 9.9, and 66.4% SD 

8.4, respectively. The general practitioners (GPs) achieved a mean score of 50.96% SD 10.7. 

(Table 2) 

 

Table 2: Scores of ECG interpretation among doctors working at the Emergency Medicine 

Department (EMD 

 

 

 

 

 

 

Figure 2:  Mean score of ECG interpretation at different levels. 

 Training Level  1styear 2ndyear 3rdyear GP 

Average mean 

score 

Mean 54.18 66.06 66.43 50.96 
59.4 

Std. Deviation 14.32 9.861 8.355 10.73 10.8 
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Mean score per ECG  

The lowest mean scores were observed for Bifascicular Block (ECG 3) and Acute Pericarditis 

(2.4 SD 1.8 and 3.7 SD 2.2 respectively), indicating these were the most challenging diagnoses 

for participants, with moderate variability in their scores. 

Participants were most accurate in identifying Inferior STEMI and Anteroseptal STEMI, as 

reflected by the highest mean scores (9.122 and 8.514, respectively) and relatively low standard 

deviations, indicating consistent performance. High standard deviations of 3.46,3.21,3.69 and 

3.92 for diagnoses of Atrial Flutter with Variable Blocks, Massive pericardial effusion, Right 

heart strain (Pulmonary Embolism), and Severe Hyperkalemia respectively suggest 

significant differences in participants' interpretation skills for these conditions. 

 

Table 3:  Mean score per ECG 

ECG Number ECG Diagnosis  Mean score out of 

ten per ECG 

Std. Deviation 

1 Inferior STEMI 9.1 1.9 

2 Atrial Flutter with a variable 

blocks 

6.3 3.5 

3  Bifascicular block 2.4 1.8 

4 Massive pericardial Effusion 6.9 3.2 

5 Complete Heartbock 5.9 2.8 

6 Anteroseptal STEMI 8.5 2.6 

7 Atrial Fibrillation (WPW) 4.3 2.3 

8 Right heart strain (Pulmonary 

embolism) 

5.0 3.7 

9 Severe Hyperkalemia 6.0 3.9 

10 Acute Pericarditis 3.7 2.2 
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Self-reported confidences on ECG interpretation at emergency medicine department. 

Overall confidence on average, 51% of respondents across all groups reported good confidence 

in ECG interpretation, while 35.3% reported moderate confidence. Among emergency 

residents, confidence levels improved with the year: no first-year residents reported good 

confidence, 61.1% of 2nd-year residents reported good confidence while 78.6% of 3rd-year 

residents in EM reported good confidence. No 2nd or 3rd-year resident reported weak 

confidence, although 47.1% of first-years reported weak confidence. Very good confidence was 

only reported by 4% of GPs (and not another specialty, with 64% of GPs reporting good 

confidence. (Figure 3) 

 

Figure 3: Self-reported confidences on ECG interpretation  
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Correlation between the ECG score and the self-reported confidence levels of ECG 

interpretation at EMD. 

The correlation between the ECG score and the self-reported confidence levels (weak, moderate, 

good, and very good) can be seen in the attached figure. The Spearman's rank coefficient (rho) 

is 0.532, with a p-value of less than 0.001, indicating a moderately strong positive correlation 

between the two variables. This suggests that as the ECG score increases, self-reported 

confidence tends to increase as well. 

 

Figure 4:             

Spearman’s rank coefficients (rho) = 0.532, p < 0.001 
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Mean ECG scores across Vs level of ED training.  

The table shows significant differences in ECG interpretation scores across ED training levels. 

First-year residents scored significantly lower than second-year (-11.88, 95% CI: -21.75 to -

2.01, p=0.012) and third-year residents. Significant score differences were also noted between 

first and third-year residents, second-year residents and GPs, and third-year residents and GPs. 

No significant differences were found between first-year residents and GPs, or between second 

and third-year residents. Overall, ECG interpretation scores increased with training level, with 

GPs scoring the lowest and third-year residents scoring the highest. 

 

Table 4: Differences in mean scores across levels of EMD training 

 Mean Difference 95% CI of difference p-value 

1st year vs 2nd year residence -11.88 -21.75 to -2.01 0.012 

1st year vs 3rd year residence -12.25 -22.78 to -1.72 0.016 

1st-year residence vs GP 3.216 -5.96 to 12.39 0.793 

2nd year vs 3rd year residences -0.3730 -10.77 to 10.02 0.9997 

2nd-year residence vs GP 15.10 6.06 to 24.12 < 0.001 

3rd year vs GP 15.47 5.73 to 25.21 < 0.001 
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CHAPTER FIVE 

5.0 DISCUSSION  

The study aimed to evaluate the accuracy of ECG interpretation among doctors working in the 

Emergency Medicine Department at a tertiary hospital in Tanzania.  

Various studies have examined how ECGs are evaluated in emergency medicine departments 

(EMDs) and the accuracy of ECG interpretation in these settings. In this study, the mean score 

for ECG interpretation among doctors working in the EMD was 59%. When compared to other 

studies one study revealed that across all training levels, EMD physicians demonstrated a 

median accuracy of 54% in ECG interpretation. (13) Another study found the overall mean 

accuracy of ECG interpretation to be 52%, with junior doctors achieving a mean accuracy of 

42% and senior doctors achieving 65%.(14)Similarly in a study conducted in Australia, the 

overall mean accuracy of ECG interpretation by emergency medicine physicians was reported 

to be 56.6%. Senior trainees achieved an accuracy of 67.5%, while others achieved.49.6 %. (4) 

The similarities in accuracy rates across different studies may be attributed to the standardized 

training protocols and similar challenges faced in ECG interpretation across various regions. 

Common factors such as the complexity of ECG interpretation, the frequency of ECG use in 

emergency settings, and the critical nature of accurate interpretation may contribute to these 

consistent accuracy rates. A different result was observed in South Africa, where the average 

mean score for ECG interpretation among physicians in the EMD was 46.4%. The junior group 

scored an average of 42.2%, while the senior group scored 52.5 %. (10) The differences in these 

results may be attributed to various factors, such as the relative maturity of EMDs in these 

different regions. For instance, at the time of the study in South Africa, the EMD was only six 

years old, while in Tanzania, the current EMD has been established for more than ten years, 

indicating advancements in training and experience. 

This study provides valuable insights into the relationship between training levels and ECG 

interpretation proficiency among doctors in the Emergency Medicine Department. The findings 

highlight significant differences in mean scores across different training levels. In this study the 
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comparison between 1st year and 2nd year residents shows a mean difference of -11.88 with a 

95% CI of -21.75 to -2.01 and a p-value of 0.012, indicating a statistically significant difference 

in scores. Similarly, significant differences in mean scores were found between year and 3rd 

year resident 2nd year residents and general practitioners, and 3rd year residents and GPs. In 

our study, we observed a pattern where experience and training progression led to better ECG 

interpretation accuracy among emergency medicine residents. 

This pattern is consistent with findings from other countries. In the USA, third and fourth-year 

residents (PGY-3/4s) demonstrated a success rate of 74.6% in ECG interpretation, significantly 

higher than first-year residents (PGY-1s) at 63.2% and second-year residents (PGY-2s) at 

69.0%. (20) Similarly, in Iran, ECG interpretation accuracy improved dramatically from 64.1% 

in the first year to 96.2% in the second year and 98.6% in the third year. (19) Australia's and 

South Africa's findings mirrored this trend, with junior doctors showing a mean accuracy of 

42%, while senior doctors achieved 65% for Australia and the junior group scored an average 

of 42.2%, while the senior group scored 52.5% for South Africa. (14,10)These studies highlight 

a universal trend as residents gain more experience and training, their ability to accurately 

interpret ECGs improves significantly. This consistency across different regions underscores 

the importance of progressive training and experience in developing clinical skills. 

Also, this study revealed no statistical difference in ECG interpretation scores between general 

practitioners and first-year residents. This finding may be attributed to the fact that first-year 

residents typically spend their initial semester focused on basic sciences, with limited 

participation in clinical practice at EMD. In contrast, research from the USA showed that 

advanced practice providers (APPs), akin to general practitioners in our settings, performed 

exceptionally well in ECG interpretation where they demonstrated sensitivity and specificity 

levels comparable to physicians in their first year out of residency. (21) This notable 

performance similarity could be explained by the extensive experience many APPs have 

accumulated over more than ten years in EMD while in this study majority of the general 

practitioners were relatively early-career cohort. 
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Diagnosing various ECG abnormalities poses distinct challenges for emergency medicine 

department (EMD) doctors, influenced by factors such as the prevalence of conditions in 

different settings, the level of training, and individual experience in interpreting ECGs. This 

study identified bifascicular block and acute pericarditis as particularly challenging diagnoses. 

Additionally, high standard deviations of 3.46, 3.21, 3.69, and 3.92 for diagnoses of Atrial 

Flutter with Variable Blocks, Massive Pericardial Effusion, Right Heart Strain (Pulmonary 

Embolism), and Severe Hyperkalemia, respectively, suggest significant differences in 

participants' interpretation skills for these conditions. Similarly in one of the studies 

repolarization abnormalities, ventricular hypertrophy, and hemiblock were frequently noted as 

problematic aligning with our finding that Bifascicular Block and Acute Pericarditis were 

difficult for participants in our study repolarization abnormalities and ventricular hypertrophy 

were not studied (17), also in another study assessing the agreement between the interpretations 

of abnormal ECGs by emergency physicians and cardiologists, they disclosed that atrial 

fibrillation was the most overlooked dysrhythmia in the Emergency Department (ED). (18) 

Conversely, participants were most accurate in identifying Inferior STEMI and Anteroseptal 

STEMI, as reflected by the highest mean scores (9.122 and 8.514, respectively) and relatively 

low standard deviations, indicating consistent performance. Different from this study a study 

done in the USA reported that conditions such as ST-segment elevation myocardial infarction 

(STEMI) and ventricular tachycardia are commonly misdiagnosed 8% misdiagnosis rate for 

STEMI and an 11% rate for ventricular tachycardia with, reflecting the variability and 

challenges noted in our study for certain high-stakes diagnoses suggesting regional differences 

in training and clinical exposure. (15) Some ECGs' diagnosis was not highlighted in our study, 

which may reflect differences in the focus of training programs and the prevalent clinical 

conditions in different regions. Focused instruction in emergency electrocardiography could 

improve EMD doctor’s recognition of some life-threatening ECG patterns. 

Several studies have shown that higher levels of confidence among physicians in clinical 

practice lead to better performance in interpreting investigations and performing procedures. 

Confidence enhances decision-making skills, reduces hesitation, and improves the accuracy of 
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diagnostic interpretations. In this study on average over half of respondents across all groups 

reported good confidence, while many (35.3%) reported moderate confidence in ECG 

interpretation. Similar findings were reported by a study done in Mayo Clinic USA where 45% 

of health professionals expressed discomfort with the independent interpretation of ECGs. (23) 

 In this study, it was found that confidence levels in ECG interpretation improve significantly 

from general practitioners to 3rd-year residents, with a marked increase in the proportion of 

individuals reporting good confidence. Similarly, a USA study showed no initial association 

between confidence and competence, but post-training, 88% reported increased confidence 

correlated with competence. Additionally, younger medical students initially had lower 

confidence, which increased post-training, matching competence levels. (27) This suggests 

training and experience boost confidence and competence, a trend mirrored in our findings. 

This study found a moderately strong positive correlation (rho = 0.532, p < 0.001) between ECG 

scores and self-reported confidence levels in ECG interpretation at EMD, indicating higher 

scores align with increased confidence. Similar results were observed in the USA, where 

competence in ECG interpretation positively correlated with self-rated proficiency (r = 0.386) 

and certainty (r = 0.428). (15) Another study reported that 53.9% of participants who rated their 

ECG interpretation ability as moderate showed a significant relationship between competency 

and self-assessment. (25) This suggests that self-reported confidence is a reliable indicator of 

proficiency, as seen in multiple studies across different settings. The consistency in findings 

highlights the importance of confidence in clinical practice, linking it to improved diagnostic 

accuracy. 
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CHAPTER SIX 

6.0 LIMITATIONS, CONCLUSION AND RECOMMENDATIONS 

6.1 Limitations 

Study participants, knowing the test wouldn't affect grades, may have relaxed, potentially 

reducing effort and unintentionally impacting their performance. 

This study was a questionnaire-based design, which is not an optimal simulation of real doctor-

patient encounters. Resident physicians lacked expanded clinical histories, detailed physical 

examinations, and access to past ECGs, which are important diagnostic aids. 

The study's ECG traces focused on major abnormalities, which are more apparent, but real-life 

cases can be more complex. 

These ECGs reflect common conditions, but it is possible that residents' results could vary with 

different ECGs. 

Additionally, due to the relatively small size of the class, there were a limited number of  

Students enrolled. 

 

6.2 Conclusion 

This study found that the overall accuracy of ECG interpretation in the emergency medicine 

department was generally low, with a mean score of 59%. However, accuracy improved with 

higher levels of training. General practitioners and first-year residents had lower scores, while 

second and third-year residents performed better. Although third-year residents outperformed 

second-year residents, the difference was not statistically significant, this trend reflects 

international trends where training enhances accuracy. This improvement can be attributed to 

academic training, classroom sessions, and practical experience in an academic emergency 

medicine environment. 
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The study also revealed that self-reported confidence among participants was moderately good 

and increased with training. There was a notable correlation between confidence levels and 

accuracy of ECG interpretation, underscoring the importance of training in building both 

competence and confidence. Recognizing the organizational and environmental differences is 

crucial for tailoring educational strategies for emergency medicine department doctors. 

Our findings emphasize the need to address deficiencies among general practitioners and first-

year residents, guiding future educational initiatives. Enhanced training in emergency 

electrocardiography is vital for improving diagnostic accuracy and patient outcomes in 

emergency medicine settings. 

 

6.3 Recommendations 

1. Development of ECG clubs which would allow interaction between cadres and improve 

the interpretation  

2. Emergency medicine doctors should keep on relying on their skills of interpretation and 

develop a guide on ECG learning caters to emergency department. 

3. A study should be conducted other departments so as find out the depth of the problem 

and address it accordingly. 

4. Based on the study findings more emphasis should be kept in the general practitioners 

training on ECG interpretation. 

5. Developing a formal curriculum in the Emergency Medicine Department (EMD) can 

enhance resident physicians' ability to recognize ECG evidence of life-threatening 

cardiac events. 
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APPENDICES 

Appendix I: Informed Consent Form (English Version)  

STUDY TITLE: 

ACCURACY OF ECG INTERPRETATION AMONG DOCTORS WORKING AT THE 

EMERGENCY MEDICINE DEPARTMENT IN TERTIARY HOSPITAL TANZANIA 

Introduction 

Greetings, I am Dr. Emmanuel W. Mmbando, a third-year resident pursuing a master’s degree 

in emergency medicine at MUHAS. I am currently undertaking a research study with the 

aforementioned title, and I kindly seek your participation and support. Your decision to 

participate or decline will not have any impact on your academic progress at any stage of your 

training. Please feel free to ask any questions at any point if you require further clarification 

during this study. 

Aim of the study 

To determine the accuracy of ECG interpretation among doctors working at the Emergency 

Medicine Department in a tertiary hospital, in Tanzania. 

Benefits 

Enhanced Patient Care: 

Improved accuracy in ECG interpretation can lead to better patient care.  

Correct diagnoses based on accurate ECG readings enable timely and appropriate medical 

interventions. 

Reduced Medical Errors: 

Identifying and addressing potential gaps in ECG interpretation may lead to a decrease in 

misdiagnoses and associated errors. 
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Targeted Training Programs: 

The study results can guide the development of targeted training programs for emergency 

medicine doctors.  

Optimized Resource Allocation: 

This includes directing training efforts, investing in specific ECG education programs, and 

optimizing staffing based on identified strengths and weaknesses. 

Quality Improvement in Emergency Medicine Services: 

 Ensuring accurate and timely diagnoses enhances the quality of care provided to patients in the 

Emergency Medicine Department. 

Risk 

There is no risk for your participation in this study. 

Costs or fees for participation in this study 

There will be no costs or fees required to be paid for your participation in this study. 

Who can participate in this study? 

This study will involve all doctors working in the Emergency Medicine Department in a tertiary 

hospital, in Tanzania who meet inclusion criteria, during the study period. 

Consent 

By signing the consent form, you agree to participate in this study. If you don’t sign a consent 

form or you’re not willing to participate in this study, it will not affect your academics. Feel free 

to quit your participation at any time whenever you think to do so. 

Confidentiality 

All information provided or documented will be held in strict confidentiality. Data stored 

electronically will be secured by a robust password, and any physical records will be stored in 

a securely locked cabinet accessible only to authorized personnel. By signing below, you 

confirm that you have thoroughly reviewed the aforementioned details, comprehend them fully, 

and willingly consent to participate in this study. 
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I, ………………………………………………………………, have perused or been briefed on 

the contents of this document, comprehended them thoroughly, and hereby give my consent to 

partake in this study. 

Signature of participant                                                      Date 

………………………………………                                                  

…………………………………… 

Signature of investigator                                                Date 

………………………………………                                                  

…………………………………….. 

Thank you for your participation in this study. Please do not hesitate to contact me in case of 

any clarification. 

1.  Principal Investigator, 

Dr. Emmanuel W Mmbando 

Department of Emergency Medicine,  

MUHAS,  

P. O. Box 65001, 

Dar es Salaam, Tanzania. 

Tel: +255757414483 Email: emmammbando900@gmail.com 

 

2. Dr Bruno Sunguya 

Director of Research and Publications,  

Research and Publication Committee,   

Muhimbili University of Health and Allied Sciences,   

P.O. Box 65001, Dar es Salaam.  

Telephone Number: 2150302-6 

mailto:emmammbando900@gmail.com
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Appendix II: Questionnaire 

Survey 

Kindly respond to the following inquiries by either marking the appropriate box or providing 

the information in the designated space. 

1. Year of doctorate graduation: ______________ 

 

2. Duration of service at the Emergency Medicine department: ______________ 

 

3. Emergency Medicine training level (please check): 

i. First-Year Resident 

ii. Second-Year Resident 

iii. Third-Year Resident 

iv. General Practitioner 

4. Approximately the number of ECGs you read in a week  

i. <3ECGs  

ii. 3-5 ECGs 

iii. 6-10 ECGs 

iv. >10 ECGs 

5. Self-assessment of ECG interpretation competency: 

i. Weak 

ii. Moderate 

iii. Good 

iv. Very Good 

6. Previous specific ECG training: (Select multiple options if applicable) 

i. Medical school 

ii. ECG workshops 

iii. Formalized teaching 

iv. Internet-based 

v. Self-study 
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7. Do you believe ECG teaching is adequate in your Emergency Medicine Rotation training? 

i. Poor - No teaching 

ii. Mostly self-study 

iii. Moderate 

iv. Good but can improve. 

v. Excellent teaching 

Please elaborate on your answer: ____________________________ 

 

8. In your opinion, how can the quality of ECG teaching be improved? 

            _______________________________________________________ 

 

ECG Interpretation Response Form 

Kindly respond to each of the 10 questions on individual pages. Ensure that each answer sheet 

corresponds to the number indicated in the top right corner of each ECG. The format for each 

response will be consistent. 

Question 1 

Rate: _____ /min (1) 

Question 2; Rhythm: __________  

Question 3; QRS Axis 

i. Left Axis 

ii. Right Axis 

iii. Normal Axis 
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Question 4; Comment on P wave and T wave  

 _____________________________________________  

 

Question 5; Comment on segment and intervals 

_____________________________________________  

 

Question 4; Primary diagnosis 

_____________________________________________  

Question 5; Any Additional findings on this ECG:  

_____________________________________________  

 

  

  



44 

 

 
 

Appendix III: Approval for ethical clearance  
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Appendix IV: Introduction Letter  
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