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Left ventricular hypertrophy (LVH) is a disease that 
manifests as an increase in the mass of the left 
ventricle, secondary to an increase in wall and/or 
cavity size. Hypertrophic obstructive 
cardiomyopathy (HOCM) is a genetic condition 
that causes LVH with an estimated prevalence as 
high as 1 in 200-500.1 Many cases go undetected 
and can lead to sudden cardiac death. Due to 
convenience and low cost, the EKG is often used to 
screen for LVH, yet the sensitivity and specificity 
of the EKG in diagnosing LVH remains 
undefined.2,3

INTRODUCTION

THE ANTHONY BATES FOUNDATION

Research Question: 
In this study, we investigate the relationship 
between EKG voltage, specifically the R wave in 
V5 and the S wave in V2, and how they correlate 
with left ventricular outflow tract (LVOT), left 
ventricular end diastolic diameter, septal thickness, 
BMI, heart rate (HR) and systolic blood pressure 
(SBP) while stratifying for race. 
Data from the Anthony Bates Foundation (2015-
2016)
• 1351 individuals with both EKG and 

echocardiogram reports

METHODS

Figure 1
There is not a significant correlation between the R wave in V5 (RAMPX) and LVOT (p = 0.82), left
ventricular end diastolic diameter (p = 0.22), or HR (p = 0.79) as measured on an echocardiogram.
There is, however, a significant relationship between the R wave in V5 and (A) septal thickness (p =
0.0002), (B) BMI (p < 0.0001), and (C) SBP (p = 0.0172).
There is not a significant correlation between the S wave in V2 (SAMPZ) and LVOT (p = 0.27), septal 
thickness (p = 0.17), BMI (p = 0.16), or SBP (p = 0.71). There is a significant relationship between the 
S wave in V2 and (D) HR (p = 0.03). 
*Statistical analysis: linear regression

RESULTS DISCUSSION
With these factors in mind, it should be possible 
to develop a multivariate scoring system that 
takes into account BMI and systolic blood 
pressure in the EKG diagnosis of LVH rather 
than the current criteria based on R and S wave 
amplitudes alone. If successful, this scoring 
system incorporating patient factors and EKG 
measurements should limit the number of 
unnecessary confirmatory echocardiograms 
performed for the evaluation of EKGs with a 
LVH pattern.
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LIMITATIONS
There were only 7 cases that would meet criteria 
for true LVH (septal thickness >1.5 cm) in the 
data analyzed. Since this study analyzed a “real 
world” dataset rather than a university cardiology 
referral dataset, it is likely to be more applicable 
to the general athlete population. Also, the 
equipment utilized in the screenings only has set 
variables that are collected, so not every EKG 
wave form can be analyzed. 

Age, years (mean, SD) 28.5 (17.7)
BMI (kg/m2), (mean, SD) 24.1 (5.78)
Systolic BP (mmHg), (mean, SD) 121.5 (17.7)
Heart Rate (BPM), (mean, SD) 72.2 (12.5)
LVOT (cm), (mean, SD) 1.84 (0.23)
Septal Wall (cm), (mean, SD) 0.93 (2.00)
Left Ventricular End Diastolic Diameter (cm), (mean, SD) 4.41 (0.54)

Race distribution: 73% Caucasian, 17% Hispanic, 5% Black, and 5% other
Table 1

Study population demographics 
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