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Racial and Geographic

Disparities in Internet

Use in the United States

Among Patients with

Atherosclerotic

Cardiovascular Disease
Due to the COVID-19 pandemic,
clinicians have had to adapt in order to
continue to provide safe and effective
care to patients with atherosclerotic car-
diovascular disease (ASCVD). Tele-
health has emerged as an important tool
to provide continued care to these
patients and rapid implementation has
been facilitated by several recent legisla-
tive changes.1

Patients with ASCVD are likely to
benefit the most from avoiding unnec-
essary exposure to in-person visits and
use of telehealth.2 However, there may
be disparities in internet use, which can
affect full implementation of the tele-
health model. We therefore evaluate
the prevalence of internet use in the
overall U.S. population, among those
with ASCVD, and by race and U.S.
state.

The Behavioral Risk Factor Surveil-
lance System (BRFSS) survey is a
nationwide telephone-based question-
naire administered by the Centers for
Disease Control and Prevention among
a random sample of U.S. adult residents
regarding health-related risk behaviors,
chronic health conditions, and the use
of preventive services. We utilized data
from the 2016 and 2017 BRFSS survey.
IRB approval was not obtained because
this is a publicly available dataset.

Participants were considered to have
used the internet if they answered
“Yes” to the question “Have you used
the internet in the past 30 days?”
ASCVD was ascertained by self-report
with participants responding to the
question “Have you ever had coronary
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heart disease or myocardial infarction
or stroke?”

Weighted prevalence data was sum-
marized for the overall population and
among those with history of ASCVD,
by race/ethnicity, and U.S. state. We
used logistic regression models to study
the association between ASCVD, race
and internet use adjusting for age, sex,
education, and employment status.

Analyses were conducted using
Stata version 13.1 (StataCorp, College
Station, Texas) and heat maps were
generated using Excel.

The study population consisted of
910,655 participants of whom 37%
were older than 45 years, 51% female,
63% White, 12% Black, 17% Hispanic,
and 9% with ASCVD. At the time of
this survey, the U.S. population over
the age of 18 years was estimated at
253,881,929. The prevalence of internet
use was 84% in the overall population
and 63% among those with self-
reported ASCVD, which translates to
approximately to 213 million and
14 million US adults, respectively.

Participants with prior ASCVD were
more likely to be old, male, white, have
diabetes, hypertension, hyperlipidemia,
and currently smoke, but less likely to
be educated compared to those without
ASCVD (p <0.05).

The unadjusted prevalence of inter-
net use among patients with ASCVD
was 66% among Whites, 47% among
Blacks, and 50% among Hispanics (p
<0.001). In general, across all U.S.
states, Blacks and Hispanics had a
lower prevalence of internet use com-
pared to Whites (Figure 1).

Individuals with ASCVD were 26%
less likely to report internet use (Odds
Ratio [95% confidence interval]; 0.74
[0.71, 0.77]). Blacks and Hispanics
were less likely to report internet use
compared to Whites (0.36 [0.33, 0.40]
and 0.45 [0.40, 0.52]) respectively.

In a nationally representative U.S.
sample, the prevalence of internet use
was lower among individuals with
ASCVD compared to the general U.S.
population, and lower among Blacks
and Hispanics compared to Whites.

Patients with ASCVD report less
internet use likely due to older age.
Racial disparities in internet access
may also be unmasked by COVID-19,
which has disproportionately affected
Black and Hispanic communities who
are at higher risk of ASCVD.
With recent job losses and unem-
ployment now affecting at least 15% of
the U.S. population, access to the inter-
net may worsen. The provision of tele-
medicine necessitates broad and
equitable access to the internet. Cost is
likely the largest barrier to uniform
access to the internet as the U.S. cur-
rently ranks number 5 in expense for
home internet services. Internet speed
is important when utilizing video con-
ferencing or other technologies as
opposed to telephone visits. Further,
there may be limited internet availabil-
ity in various residential areas, particu-
larly in rural locations. However, even
after adjustment for sociodemographic
factors and evaluating each U.S. state
separately, race and ethnic differences
in internet use persisted.

The results of this paper should be
interpreted in the context of important
limitation. The BRFSS question used to
assess internet use may not fully cap-
ture internet use as other forms of inter-
net access are possible and therefore
not evaluated. All data are self-reported
and subject to misclassification. While
we adjusted for known confounders,
there remains the possibility of residual
confounding.

In conclusion, the prevalence of
internet use is lower among individuals
with ASCVD as compared to the gen-
eral population, and lower among
Blacks and Hispanics compared to
whites. Efforts are needed to mitigate
these disparities to ensure equitable
care delivery at a time when telehealth
services have become important for the
provision of longitudinal cardiovascular
care.
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Figure 1. Heat map demonstrating the relative difference* in prevalence of internet use among Blacks and Hispanics compared to Whites. *The relative dif-

ference in prevalence of internet use was calculated as prevalence of internet use among Blacks or Hispanics minus the prevalence in Whites and then divided

by the corresponding prevalence in Blacks or Hispanices. These estimates are among patients with atherosclerotic cardiovascular disease.
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Multiarterial Versus

Single-Arterial Grafting
We thank Dr. Kurlansky and Dr.
Gaudino for examining our work in
detail and their insightful comments.1,2

Our recent meta-analysis in coronary
artery bypass showed multiarterial
grafting (MAG) does not have mortality
benefit compared to single-arterial
grafting (SAG). MAG has better revas-
cularization rates, but more sternal
wound complications.1 We do not
disagree with their approach to meta-
analyses. We intend to assuage the
readers’ concerns as follows.

In our meta-analysis, we have
already performed the analysis with
methods that address their concerns.
We want to emphasize that our meta-
analysis must be read with the supple-
mentary material provided, to fully
understand the methods and results.1

The first concern raised is about the
inclusion of the study by Thujis et al.3

The readers object to its inclusion
because it is a post hoc analysis of a ran-
domized controlled trial (RCT) and not
an RCT per se. Although we agree that
the trial is a post hoc analysis, this was a
well-conducted study that used multivar-
iable Cox regression to adjust for differ-
ences in baseline covariates. In this
study, compared to patients treated with
SAG, those receiving MAG were youn-
ger, were less commonly female, had
less medically treated diabetes and
peripheral vascular disease, and pre-
sented less frequently in a critical preop-
erative state.3 Therefore, the results
would be expected to be skewed in favor
of MAG, but this was not the case.
Besides, we conducted a sensitivity anal-
ysis by leaving out this study and none
of the outcomes changed (see Tables 3
and 4 in the supplementary file of the
study).1 This study was used to increase
the power of the meta-analysis and there
are precedents for this approach in the
literature. For example, SURTAVI was a
post hoc analysis of low-risk patients
who underwent transcatheter versus sur-
gical aortic valve replacement.4

The second concern is that a fixed-
effect model was used instead of a
random-effect model. We conducted a
thorough risk of bias assessment and
found an acceptable risk of bias without
significant methodological heterogene-
ities.1 All studies were RCTs, using a
standard CABG procedure, with compa-
rable baseline co-morbidities. For only
those outcomes that were statistically
homogenous, the fixed-effect model was
used. Moreover, all outcomes were also
analyzed using a random-effect model,
and the results did not change. This is
reported in the main manuscript and
detailed in the supplementary file.1

The third concern is regarding the
ART trial.5 In our meta-analysis, we
have detailed the problem of crossover
in the ART trial. We thus utilized the
intention-to-treat data in our primary
meta-analysis and repeated the results
with the as-treated data. The results
were not different. Mortality outcomes
showed the same effect when a ran-
dom-effect model was used in the as-
treated group. We repeated the analysis
by leaving out the ART trial and the
outcomes did not change significantly
(supplementary file of the main manu-
script).1 Thus, we believe that the short-
comings of the ART trial were
adequately addressed. Although ART
trial has been criticized, it cannot be
overlooked as it is the largest available
trial with the longest follow-up avail-
able on the subject. The authors point
to their post hoc analysis of ART trial
which showed as-treated MAG to have
mortality benefit compared with SAG
and cite it as evidence to believe in the
superiority of MAG. This post hoc
analysis uses as-treated data which vio-
lates the principle of randomization and
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