
Prevalence and determinants
of electrocardiographic abnormalities
in African Americans with type 2 diabetes

Matthew B. Sellers a, Jasmin Divers b, Lingyi Lu b, Jianzhao Xu c,
S. Carrie Smith c, Donald W. Bowden c, David Herrington a,
Barry I. Freedman d, Elsayed Z. Soliman a,e,*

a Department of Internal Medicine, Section on Cardiology, Wake Forest School of Medicine,
Winston-Salem, NC, USA
b Department of Biostatistical Sciences, Division of Public Health Sciences,
Wake Forest School of Medicine, Winston-Salem, NC, USA
c Department of Biochemistry, Centers for Diabetes Research and Human Genomics,
Wake Forest School of Medicine, Winston-Salem, NC, USA
d Department of Internal Medicine, Section on Nephrology, Wake Forest School of Medicine,
Winston-Salem, NC, USA
e Epidemiological Cardiology Research Center (EPICARE), Department of Epidemiology and Prevention,
Wake Forest School of Medicine, Winston-Salem, NC, USA

Received 9 December 2013; received in revised form 18 March 2014; accepted 15 April 2014
Available online 24 May 2014

KEYWORDS
Electrocardiogram;
Diabetes;
African Americans;
Heart;
Hypertension;
Cardiovascular disease

Abstract Background: Electrocardiographic (ECG) abnormalities are indepen-
dently associated with poor outcomes in the general population. Their prevalence
and determinants were assessed in the understudied African American population
with type 2 diabetes.

Methods: Standard 12-lead ECGs were digitally recorded in 635 unrelated African
American-Diabetes Heart Study (AA-DHS) participants, automatically processed at a
central lab, read, and coded using standard Minnesota ECG Classification. Age- and
sex-specific prevalence rates of ECG abnormalities were calculated and logistic
regression models were fitted to examine cross-sectional associations between
participant characteristics and ECG abnormalities.

Results: Participants were 56% women with a mean age of 56 years; 60% had at
least one minor or major ECG abnormality [23% P1 major (or major plus minor),
and 37% P1 minor (with no major)]. Men had a higher prevalence of P1 minor or
major ECG abnormality (66.1% men vs. 55.6% women, p = 0.0089). In univariate

http://dx.doi.org/10.1016/j.jegh.2014.04.003
2210-6006/ª 2014 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

* Corresponding author at: Epidemiological Cardiology Research Center (EPICARE), Wake Forest University School of Medicine,
Medical Center Blvd., Winston Salem, NC 27157, USA. Tel.: +1 (336) 716 8632; fax: +1 (336) 716 0834.

E-mail address: esoliman@wakehealth.edu (E.Z. Soliman).

Journal of Epidemiology and Global Health (2014) 4, 289–296

http : / / www.elsev ier .com/ locate / jegh

http://crossmark.crossref.org/dialog/?doi=10.1016/j.jegh.2014.04.003&domain=pdf
http://dx.doi.org/10.1016/j.jegh.2014.04.003
mailto:esoliman@wakehealth.edu
http://dx.doi.org/10.1016/j.jegh.2014.04.003
http://dx.doi.org/10.1016/j.jegh.2014.04.003
http://dx.doi.org/10.1016/j.jegh.2014.04.003


analysis, age, past history of cardiovascular disease, diabetes duration, systolic
blood pressure, sex and statin use were associated with the presence of any (major
or minor) ECG abnormalities. In a multivariate model including variables, female sex
(OR [95% CI] 0.79 [0.67, 0.93]), statin use (0.79 [0.67, 0.93]) and diabetes duration
(1.03 [1.0, 1.05]) remained statistically significant.

Conclusions: Nearly three out of five African Americans with diabetes had at least
one ECG abnormality. Female sex and statin use were significantly associated with
lower odds of any ECG abnormality and diabetes duration was significantly
associated with higher odds of any ECG abnormality in the multivariable model.

ª 2014 Ministry of Health, Saudi Arabia. Published by Elsevier Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

1. Introduction

Associations between minor and major electrocar-
diographic (ECG) abnormalities and incident car-
diovascular disease (CVD) are widely observed
[1–6]. These associations persist after adjustment
for traditional CVD risk factors suggesting they are
independent. A higher prevalence of ECG abnor-
malities has been reported in African Americans
(AAs) relative to European Americans [7,8] – a
finding in accordance with higher CVD rates in the
general AA population. Patients with diabetes are
at a significantly increased risk of CVD events,
and diabetes is widely accepted as a coronary
artery disease risk equivalent [9–11].

Few studies have assessed the prevalence and
determinants of ECG abnormalities in AAs with
type 2 diabetes (T2D). It is currently recom-
mended by the American Heart Association/Amer-
ican College of Cardiology Foundation (AHA/ACCF)
guidelines to obtain ECGs for those with diabetes
[12]. However, it remains unclear how best to
use the results of the ECG to improve patient
care. Information regarding the prevalence of
ECG abnormalities in the high risk AA population
with T2D could help guide efforts to develop risk
stratification tools to identify those who may ben-
efit from closer follow-up and aggressive risk fac-
tor management. There are potential subsets of
patients with diabetes with high risk features that
may be further elucidated by the ECG, a non-inva-
sive and low-cost screening modality. The preva-
lence and associations of ECG abnormalities
were examined in AAs with T2D enrolled in the
African American-Diabetes Heart Study (AA-DHS),
one of the most extensively phenotyped African
ancestry cohorts for CVD and related risk factors
in populations with diabetes.

2. Methods

2.1. Study population

The study sample included 635 consecutive unre-
lated, self-reported AAs with T2D recruited in the
parent Diabetes Heart Study (DHS) and subsequent
AA-DHS. In the DHS, siblings concordant for T2D
were recruited from internal medicine clinics and
community advertising [4]. One member of each
AA sib-pair was included and T2D was diagnosed
after the age of 34 years in the absence of histori-
cal evidence of ketoacidosis. An additional 555
unrelated AAs were subsequently enrolled in the
AA-DHS using the same diagnostic criteria, except
that T2D was diagnosed after the age of 30 years.
Inclusion criteria in both studies allowed individu-
als with prior myocardial infarction, angina, con-
gestive heart failure, transient ischemic attack,
and stroke, but excluded those with previously
diagnosed advanced nephropathy (estimated glo-
merular filtration rate <60 ml/min/1.73 m2 or
end-stage renal disease). Although not excluding
participants with prevalent cardiovascular disease
may lead to overestimation of ECG abnormalities,
it is well established that the diabetic population
are at high risk of CVD and excluding those with
CVD will risk the representative nature of this sam-
ple. Identical examinations were conducted in the
Clinical Research Unit of the Wake Forest School
of Medicine in DHS and AA-DHS, including inter-
views for medical history, current medications
and health behaviors, measurements of body size,
resting blood pressure, 12-lead ECG, fasting blood
draw, and spot urine collection. These studies were
approved by the Institutional Review Board at the
Wake Forest University School of Medicine, and
all participants provided written informed consent.
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