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Abstract 
 
Objective 
To identify if undergraduate paramedic students are accurate at identifying J Point and ST 
segments on electrocardiograms. 
 
Methods 
A prospective single-blinded observational pilot study asking students to identify ST segment 
and J point location on four different ECG complexes. 
 
Results 
Of 32 students that participated in the study the findings demonstrated variations in students’ 
accuracy with both J Point and ST segment identification.  Undergraduate paramedic students 
in most cases were able to recognise ST segment elevation; however, definition of the amount 
of ST segment elevation varied greatly.  A quarter of students did not complete all 4 J Point 
estimations.  Overall the student’s estimations varied considerably. 
 
Conclusion 
Results from this pilot study have identified significant variation in students’ interpretation of 
J Point and ST Segment in ECG analysis.  
 
Keywords:  ECG; ECG analysis; education; electrocardiography; emergency medical 
technicians; J point; ST segment. 
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Introduction 
Correct identification of the J Point and ST segment on the electrocardiograph (ECG) is an 
important clinical skill for paramedics working in acute health care settings.  This skill is 
important in clinical practice, especially where paramedics are responsible for the initiation of 
thrombolytic therapy or are required to diagnose wide complex versus narrow complex 
tachydysrhythmias to determine appropriate intervention for a potential life-threatening 
dysrhythmia. The skill of ECG analysis and interpretation is anecdotally known to be 
challenging to learn and is often a difficult concept to teach. 
 
Previous studies using experienced and inexperienced medical personnel have demonstrated 
inconsistent clinical interpretation when attempting to identify ST segment elevation and J 
Point location.1,2  The literature relating to paramedic performance of this skill is limited, with 
only 10 studies being published.3-12  No published studies have been located that use 
paramedic undergraduate students.  To our knowledge no formal integration of previous 
medical research in this area has been included in undergraduate paramedic objectives.   
 
The purpose of this study is to identify if undergraduate paramedic students are accurate at 
identifying J Point and ST segments on electrocardiograms (ECG). 
 
 
Methods 
This study was a prospective single blinded observational study that used a convenience 
sample of students over one university semester in the 2006.  Students were enrolled full-time 
in the Bachelor of Emergency Health (BEH) degree offered at Monash University, Victoria, 
Australia.   

 
The BEH is a paramedic pre-employment (pre-registration) degree course offered full-time 
over 3 years.  The cardiology unit taught in the BEH covers a range of theoretical components 
that include: cardiac anatomy, physiology, pathophysiology, electrophysiology and ECGs.  
Students are expected to demonstrate and understanding of acute coronary syndrome, 
infarction patterns, and follow a systematic approach to ECG interpretation.  Students are also 
expected to recognise over 25 rhythms.  The following are the main classifications: 
 

• Bradyarrhythmias 
• Atrioventricular nodal blocks 
• Tachyarrhythmias (Wide and narrow complex) 
• Life-threatening arrhythmias 

 
Participation in the study was voluntary, ethics approval for the study was granted by the 
Monash University Standing Committee on Ethics in Research Involving Humans.  Each 
participant also had additional data collected, consisting of their age group, course, and year 
of study being undertaken. 
 
The questionnaire contained 4 enlarged lead 2 ECG complexes all of which illustrated 
different levels, patterns and characteristics of ST segment elevation.  Participants were asked 
the following questions: a) Is ST segment elevation present, b) If so, how many mm exist, and 
c) Identify with a mark where the J Point was located.  Each author individually reviewed the 
ECGs identifying the ST Segment and J Point where the final interpretation was reached by 
consensus using the Cartesian coordinate system (Figure 1).  We used the definition of J Point 
by Marriott, ‘J Point: Junction of the QRS complex and the ST segment’, for this study.13  The 
J point was considered elevated if it was above the PR segment.14    
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Figure 1 Cartesian coordinate system 

 
Descriptive statistics means and medians were used to summarise the data.  Statistical 
analysis was undertaken using SPSS (Statistical Package for the Social Sciences Version 15.0, 
SPSS Inc., Chicago, Illinois, USA.).  All confidence intervals (CI) are 95%. 
 
 
Results 
There were 32 third year BEH students that participated in the study.  The majority of 
students were female (n=19) with half of the group less than 24 years of age.  
 
The students’ results demonstrated variable success in identifying the J Point location and ST 
Segment elevation in all four ECGs. 
 
ECG 1 
Ninety percent correctly identified that ST segment was present.  Over one in ten (13%) 
correctly identified the 2mm of elevation (Figure 2). 
 

 
 

Figure 2. ECG 1 
 
ECG 2 
ECG 2 reflected 6mm of ST elevation, however, only 6% (n=2) of students correctly 
identified this (Figure 3). 
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Figure 3. ECG 2 
 
ECG 3 
Almost all students (97%) correctly identified there was no ST elevation in ECG 3 (Figure 4). 
 
 

 
 

Figure 4. ECG 3 
 
ECG 4 
Over one in ten students (12%) reported ST elevation was not present in ECG 4 (Figure 5) 
when ST segment elevation existed. 
 

 
 

Figure 5. ECG 4 
 
Only 78% of students completed all four J point estimations.  Overall the students were 
0.32mm (95% CI 0.007mm to 0.63mm, range -1.0mm to 2.5mm) from the J point on the 
horizontal (x) axis and -0.44mm (95% CI -0.68mm to -0.196mm, range -2.8mm to 0.8mm) on 
the vertical (y) axis. 
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Discussion 
This study demonstrates that undergraduate paramedic students, overall, are quite accurate at 
identifying ST segment elevation.  However, students were less successful at determining the 
height of the ST segment elevation and precise location of the J Point.  These findings 
highlight some modifications should be considered to the teaching and learning approaches 
used to teach these interpretative skills. 
 
In three prehospital based studies, paramedic’s successful interpretation of acute myocardial 
infarction (STEMI) varied between 71-80%.15-17  Other previously published studies on 
paramedic misinterpretation ranges from 10-40%.3-12  One explanation could be that 
paramedic training in these cases has failed to develop the required level of performance, or 
that educational quality is not maintained throughout continuing education programs. A point 
also supported by Goebel et al.6  The results of this study have highlighted that students have 
difficulty in accurately identifying J Point locations in a variety of QRS patterns.  We would 
argue that evidence of mastery in this skill is important to enable paramedics to correctly 
identify ECG and infarction patterns.  A similar study by Carley et al was conducted using 
junior doctors in determining ST segment and J Point locations.1  Carley argued the 
importance of accurate ST segment measurement by junior doctors as they were the ones 
prescribing thrombolysis in a majority of cases.1  We would argue that this knowledge is also 
critical to paramedics ECG understanding, particularly given the views of the International 
Liaison Committee on Resuscitation (ILCOR) in their last consensus statements on 
resuscitation.18  Greater emphasis on teaching this skill should be linked to a longitudinal 
comparative study to quantify the outcome.  The results from this study should inform the 
educational design of programs that aim to teach this skill. 
 
This study is limited by the use of single complex, non-continuous and enlarged ECGs.  As 
this was a pilot study the results lack external validity and should be interpreted with caution. 
 
 
Conclusion 
Results from this pilot study have identified significant variation in students’ interpretation of 
J Point and ST segment in ECG analysis.  These inaccuracies have identified that alternative 
teaching approaches should be considered in ECG analysis.  A longitudinal comparative study 
to quantify the outcome of changes to ECG education should be considered. 
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