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Electrocardiogram interpretation in general practice
Key messages
e  The majority of GP practices recorded and interpreted their ECGs
e There was a large variation in volume of recorded ECGs amongst practices
e Many practitioners have not received training in recording ECGs and even fewer in interpreting
ECGs
e Alow level of confidence in recognizing major ECG abnormalities was reported

Electrocardiogram (ECG) is the only practical, non-invasive method of recording and analyzing cardiac
abnormalities. Baseline ECG evaluation is required at primary healthcare in patients with known heart
disease or dysfunction as it gives useful information regarding the presence or absence of arrhythmias,
conduction defects, chamber enlargement, myocardial hypertrophy, myocardial ischemia, myocardial
necrosis, pericardial inflammation and electrolytes disturbances. Electrocardiogram test may give
instantaneous information that is not available with other tests. Furthermore, it is essential for patients
who are to be initiated or monitored on medication with potential cardiac effects, for example,
psychotropic agents (amphetamines and tricyclic antidepressants), antihypertensive drugs (beta-
adrenergic receptor blockers), anti-heart failure drugs (digitalis) and others.

Studies conducted in the 1990s in the United Kingdom demonstrated that doctors had a poor
understanding of the ECG. These findings raised concern as they had a direct impact on patient safety
resulting from the failure to recognize potentially life-threatening medical conditions promptly and
accurately. Recommendations emanating from these study findings were made for strengthening the
training of medical students on ECGs to address the identified gaps. The deficiency has persisted to the
21st century, affecting both medical practitioners and medical schools. In a recent study conducted
amongst general practitioners (GPs) and cardiologists in the Netherlands, it was found that diagnostic
accuracy of ECGs by GPs was best in atrial fibrillation, sick sinus syndrome and old myocardial infarction
and poorest in incomplete right bundle branch block and left anterior fascicular block. The GPs also
described false abnormalities in the ECG tracings. The implication of these study findings was that areas
of poor competence amongst the GPs could be established and followed by appropriate intervention
measures.

In general practice, it has been found that patients presenting with chest pain have a 5% chance of
experiencing an acute coronary syndrome (ACS). It has also been found that if chest pain is caused by an
ACS, urgent referral to secondary care can save the patient’s life because the condition carries a high
mortality risk in the first 3 days following the event, but decreases significantly if primary percutaneous
coronary intervention (PCl) is carried out promptly.

Recognition of this condition by a generalist practitioner, who is usually the first contact clinician at
primary healthcare, could benefit an affected patient. Furthermore, correct interpretation of the ECG in
emergency situations can assist a generalist practitioner to exclude unlikely cardiac causes of chest pain,
namely, gastro-esophageal, musculoskeletal disorders or panic attacks, thereby allowing appropriate
patient management.

The discussion focuses on their competence on primary ECG parameters, ECG emergencies and common
ECG conditions which a generalist practitioner should be able to interpret. Furthermore, their self-rated



competence has been compared with their actual performance to gain an understanding of how they
also evaluated themselves.

Competence on electrocardiogram emergencies

In the ECG emergencies category, ‘asystole’ was correctly identified by more than 50% of the generalist
practitioners. Asystole is a cardiac arrest rhythm with no discernible electrical activity on the ECG
monitor, thus showing a flat line ECG, where the P waves, QRS complexes and T waves are not present.
It usually follows untreated ventricular tachycardia, ventricular fibrillation, bradycardia, QRS
prolongation and other cardiac pathologies. Essentially, the heart is not functioning at that time. It is a
life-threatening condition that requires immediate intervention to restart the heart function. It should
be appreciated that not all generalist practitioners have 12-Lead ECG machines that may clearly
delineate ventricular tachycardia or fibrillation, but all generalist practitioners can be confronted with a
patient who goes into asystole during managements which needs proper recognition. There is evidence
that prompt identification when it has freshly occurred is clinically important, given that patient survival
following an asystole has been estimated at 5%. It was also noted that in this category, only about one-
third of the generalist practitioners could recognize the antero-septal MlI. The risk of death resulting
from an acute Ml has been found to be 12% — 15%. This implies that recognition of this condition
accompanied by the necessary intervention could save about 1 in 10 patients presenting with this
condition.

Competence on primary electrocardiogram parameters

The generalist practitioners displayed a poor competence in this category. The highest number of
correct answers was observed in the ‘heart rate’ interpretation, whilst the rest were poorly recognized.
A medical practitioner should be able to interpret primary ECG parameters which orientate him or her
as to the calibration, heart rate, axis and the rhythm. Recognizing the calibration is important for the
correct interpretation of the voltage in a given ECG strip. Correct interpretation of the heart rhythm
could reveal clinically important heart conditions, for example, heart blocks, which cannot be identified
by pulse palpation using a finger. The ECG axis can corroborate findings such as cardiac muscle
enlargements and myocardial infarctions.

The generalist practitioners displayed a very poor competence in recognizing the other parameters in
this category which were related to heart rhythms, namely, atrial and ventricular fibrillations, ventricular
tachycardia and third-degree heart block. The correct identification of ECG abnormalities on rhythm, for
example, atrial fibrillation, left and right bundle branch blocks and second- or third-degree A-V blocks,
enables a primary healthcare practitioner to refer patients with these conditions for prompt further
investigations with, for example, echocardiography in order to assess structural and functional cardiac
properties. Furthermore, identification of atrial fibrillation by a generalist practitioner could enable him
or her to regulate the heart rate by means of beta-blocker medication. Given the emergency nature of
this category, the finding that the generalist practitioners displayed a poor competence in this category
is a cause for concern and necessitates frequent continuous professional development activities to
address this knowledge deficiency. The same sentiment was expressed by more than 60% of the
residents in family medicine in Nigeria when their knowledge and utilization of the ECG was found
lacking.



Competence on common electrocardiogram abnormalities

The fact that the generalist practitioners could not recognize common ECG abnormalities is another
cause for concern as these are the ECG tracings that should be identified at primary healthcare
where generalist practitioners work. If such conditions are not identified at that level, the affected
patients may miss the opportunity for referral to the secondary level of care, or even further up to
tertiary or quaternary levels for further specialized management. This situation has the potential to
delay patients into such extent that by the time they are discovered, complications have developed.
Only about one in four generalist practitioners could recognize ‘acute inferior MI’. Namdar et al.
have proven that in patients with acute inferior Ml, ‘the left precordial ST-segment depression is
associated with more advance coronary artery disease and worse in-hospital clinical outcomes’.

A patient suffering from this condition presenting to a generalist practitioner who cannot interpret
the ECG tracing has a poor prognosis, indeed.

Conclusion

This study has demonstrated that generalist practitioners who attended the SMU Annual Health
Professionals’ Refresher Course had poor competency on ECG interpretation in the areas of primary
ECG interpretation, ECG emergencies and common ECG abnormalities. There was no correlation
between their competence level and the number of years they had been in practice. They rated
themselves as having poor competence in ECG interpretation, which tallied well with the number of
correct answers they provided. There is a need for frequent continuing professional development
refresher courses on the interpretation of ECG tracings of clinical conditions commonly encountered
by generalist practitioners.
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