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BACKGROUND Although the direct toll of COVID-19 in the United States has been substantial, concerns have also

arisen about the indirect effects of the pandemic. Hospitalizations for acute cardiovascular conditions have declined,

raising concern that patients may be avoiding hospitals because of fear of contracting severe acute respiratory syndrome-

coronavirus-2 (SARS-CoV-2). Other factors, including strain on health care systems, may also have had an indirect toll.

OBJECTIVES This investigation aimed to evaluate whether population-level deaths due to cardiovascular causes

increased during the COVID-19 pandemic.

METHODS The authors conducted an observational cohort study using data from the National Center for Health Sta-

tistics to evaluate the rate of deaths due to cardiovascular causes after the onset of the pandemic in the United States,

from March 18, 2020, to June 2, 2020, relative to the period immediately preceding the pandemic (January 1, 2020 to

March 17, 2020). Changes in deaths were compared with the same periods in the previous year.

RESULTS There were 397,042 cardiovascular deaths from January 1, 2020, to June 2, 2020. Deaths caused by ischemic

heart disease increased nationally after the onset of the pandemic in 2020, compared with changes over the same period

in 2019 (ratio of the relative change in deaths per 100,000 in 2020 vs. 2019: 1.11, 95% confidence interval: 1.04 to 1.18).

An increase was also observed for deaths caused by hypertensive disease (1.17, 95% confidence interval: 1.09 to 1.26),

but not for heart failure, cerebrovascular disease, or other diseases of the circulatory system. New York City experienced a

large relative increase in deaths caused by ischemic heart disease (2.39, 95% confidence interval: 1.39 to 4.09) and

hypertensive diseases (2.64, 95% confidence interval: 1.52 to 4.56) during the pandemic. More modest increases in

deaths caused by these conditions occurred in the remainder of New York State, New Jersey, Michigan, and Illinois but

not in Massachusetts or Louisiana.

CONCLUSIONS There was an increase in deaths caused by ischemic heart disease and hypertensive diseases in some

regions of the United States during the initial phase of the COVID-19 pandemic. These findings suggest that the pandemic

may have had an indirect toll on patients with cardiovascular disease. (J Am Coll Cardiol 2021;77:159–69) © 2021 by the

American College of Cardiology Foundation.
A lthough the direct toll of the novel coronavi-
rus disease 2019 (COVID-19) in the United
States has been substantial (1), concerns

have also arisen about the indirect effects of the
pandemic on higher-risk patients with chronicmedical
conditions such as cardiovascular disease. Recent re-
ports suggest large increases in mortality during the
pandemic that cannot be explained by COVID-19
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ABBR EV I A T I ON S

AND ACRONYMS

COVID-19 = coronavirus

disease 2019

SARS-CoV-2 = severe acute

respiratory syndrome-

coronavirus-2
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seeking medical care (8,9). Other factors,
including the deferral of outpatient cardio-
vascular visits, diagnostic testing, and semi-
elective procedures, as well as greater strain
on health care systems, may also have unin-
tended effects on higher-risk patients.

Evaluating if population-level deaths due

to cardiovascular causes have increased over this
period could provide important insights on whether
the pandemic has had an indirect toll and may also
inform public health responses and policy efforts in
states that are currently experiencing a surge in
COVID-19 cases. Therefore, in this study, we aimed to
answer 2 questions: First, did population-level deaths
due to cardiovascular causes (ischemic heart disease,
heart failure, hypertensive diseases, cerebrovascular
disease, other diseases of circulatory system) change
in the United States after the onset of the COVID-19
pandemic relative to the same period in the year
before? Second, were changes more pronounced in
states that experienced the initial surge of COVID-19
cases in the United States?
SEE PAGE 170
METHODS

DATA. Weekly death data were obtained from the
National Center for Health Statistics (Centers for Dis-
ease Control and Prevention) for January through June
2020, as well as for the same weeks during the pre-
ceding year (2019) (10). International Statistical Clas-
sification of Diseases and Related Health Problems,
Tenth Revision (ICD-10) codes were then used to
identify underlying causes of death caused by ischemic
heart disease (I20–I25), heart failure (I50), hyperten-
sive diseases (I10–I15), cerebrovascular disease (I60–
I69), and other disease of the circulatory system (I00–
I09, I26–I49, I51, I52, I70–I99) (11). As we sought to
examine the potential indirect effect of the pandemic,
deaths with an underlying cause of COVID-19 were
excluded from the analysis (10). Data on state pop-
ulations from the 2018 American Community Survey
files were used to calculate mortality rates.

STATISTICAL ANALYSIS. Our initial analysis
included all states (and District of Columbia) in the
United States. We then focused on areas that experi-
enced early surges in COVID-19 cases: New York
(excluding New York City), New York City, New Jer-
sey, Massachusetts, Louisiana, Michigan, and Illinois.
We considered the “pre-pandemic” period to be the
first 11 weeks in 2020 (January 1 to March 17), and the
“pandemic” period to be the subsequent 11 weeks of
2020 (March 18 to June 2). The start of the pandemic
period was determined based on when states began to
experience rapid rises in reported cases of COVID-19
and issued stay-at-home orders (over the third and
fourth weeks of March). We constructed correspond-
ing periods of an identical duration from January to
June in 2019 to serve as a historical control.

For each state/city, we calculated weekly death
rates (per 100,000 population) for each cardiovascular
cause of death for January through June 2020
(pandemic year), as well as for the corresponding
weeks in 2019 (nonpandemic “control” year). Next, we
fit a Poisson regression model to compare death rates
during the 11-week pandemic period to the 11-week
pre-pandemic period in 2020. We used a similar
approach to compare mortality rates during the same
11-week periods in 2019. We then calculated the ratio
of the relative change in death rates in 2020 versus the
relative change in death rates 2019. This approach
allowed us to estimate the increase in deaths due to
cardiovascular causes that were attributable to the
pandemic, compared with a historical baseline, while
accounting for seasonal variation in deaths. The 95%
confidence interval (CI) for all values was constructed
with the dispersion parameter estimated by deviance.

Statistical analyses were performed using SAS 9.4
(SAS Inc., Cary, North Carolina) and figures were
created using R version 4.0.2 (R Foundation, Vienna,
Austria). Institutional review board approval from
Beth Israel Deaconess Medical Center was not sought
because of the use of publicly available deidentified
data, per usual institutional policy.

RESULTS

In the United States, there was a total of 397,042
deaths caused by ischemic heart disease, heart fail-
ure, hypertensive disease, cerebrovascular disease,
and other diseases of the circulatory system through
June 2, 2020. Of these, 199,311 occurred during the
pre-pandemic period (January 1, 2020, to March 17,
2020), and 197,731 occurred during the pandemic
period (March 18, 2020, to June 2, 2020). Across the 6
most affected states, there was a total of 85,262
deaths, 39,053 of which occurred during the pre-
pandemic period and 46,209 of which occurred dur-
ing the pandemic period. Weekly mortality rates (per
100,000 population) by cause of death in the United
States in 2020, compared with the same period in
2019, are shown in the Central Illustration and
Supplemental Table 1. Weekly mortality rates by
cause of death for each of the seven jurisdictions are
shown in Figure 1 and Supplemental Table 2.

There was a nationwide increase in deaths caused
by ischemic heart disease after the onset of the
pandemic in 2020, compared with changes over the

https://doi.org/10.1016/j.jacc.2020.10.055
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CENTRAL ILLUSTRATION Weekly Death Rates by Cardiovascular Cause (per 100,000
Population) in the United States
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Weekly death rates (per 100,000 population) by underlying cause (ischemic heart disease, heart failure, hypertensive diseases, cerebro-

vascular disease, and other circulatory diseases) are shown in red for January to June 2020, and in blue for the same period in 2019.

Conditions considered “other diseases of the circulatory system” include pulmonary embolism, pericarditis, myocarditis, and cardiac arrest.

The vertical dashed line represents the onset of the US pandemic (third week of March 2020), when states began experiencing rapid in-

creases in reported COVID-19 cases and implementing stay-at-home orders. Overall, there was an increase in deaths caused by ischemic

heart disease and hypertensive disease after the onset of the pandemic.
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same period in 2019 (ratio of the relative change in
deaths per 100,000 in 2020 vs. the relative change in
2019: 1.11; 95% CI: 1.04 to 1.18) (Table 1). A similar
increase was observed for deaths caused by hyper-
tensive disease (1.17; 95% CI: 1.09 to 1.26) but not for
heart failure (0.97; 95% CI: 0.92 to 1.01), cerebrovas-
cular disease (1.03; 95% CI: 0.99 to 1.07), or other
diseases of the circulatory system (0.99; 95% CI: 0.95
to 1.04).

New York City experienced the largest relative in-
crease in deaths caused by ischemic heart disease
(ratio of the relative change in deaths per 100,000 in
2020 vs. the relative change in 2019: 2.39; 95% CI: 1.39
to 4.09) during the pandemic, compared with base-
line changes in 2019 (Table 2). A more modest in-
crease in deaths caused by ischemic heart disease was
seen in the remainder of New York State (1.44;
95% CI: 1.16 to 1.79), New Jersey (1.45; 95% CI: 1.22 to
1.73), Michigan (1.23; 95% CI: 1.07 to 1.41), and Illinois
(1.11; 95% CI: 1.04 to 1.19) but not in Massachusetts or
Louisiana. There were also relative increases in
deaths caused by hypertensive diseases after the
onset of the pandemic in New York City (2.64; 95% CI:
1.52 to 4.56), the remainder of New York State (1.28;
95% CI: 1.06 to 1.55), New Jersey (1.88; 95% CI: 1.38 to
2.57), Michigan (1.16; 95% CI: 1.00 to 1.35), and Illinois
(1.30; 95% CI: 1.12 to 1.51). New Jersey was the only
state that experienced a rise in deaths caused by ce-
rebrovascular disease (1.28; 95% CI: 1.09 to 1.51), and
New York City was the only jurisdiction where there
was a rise in deaths caused by other diseases of the
circulatory system (1.65; 95% CI: 1.20 to 2.27). In
contrast, deaths caused by heart failure did not in-
crease in any state.



FIGURE 1 Weekly Death Rates (per 100,000 Population) by State (and New York City)
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FIGURE 1 Continued
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FIGURE 1 Continued
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FIGURE 1 Continued

2019 2020

Jan
0.0

1.0

2.0

2.5

Ma
y

Ap
r

Ma
r

Fe
b

Ju
n

Ischemic
Heart Disease

Jan Ma
y

Ap
r

Ma
r

Fe
b

Ju
n

Cerebrovascular
Disease

Jan Ma
y

Ap
r

Ma
r

Fe
b

Ju
n

Hypertensive
Diseases

Jan Ma
y

Ap
r

Ma
r

Fe
b

Ju
n

Other Circulatory
Disease

Jan Ma
y

Ap
r

Ma
r

Fe
b

Ju
n

Heart Failure

Date

G

0.5

1.5

Illinois

Weekly death rates (per 100,000 population) by underlying cause (ischemic heart disease, heart failure, hypertensive diseases, cerebro-

vascular disease, and other circulatory diseases) are shown in red for January to June 2020, and in blue for the same period in 2019.

Conditions considered “other diseases of the circulatory system” include pulmonary embolism, pericarditis, myocarditis, and cardiac arrest. The

vertical dashed line represents the onset of the US pandemic (third week of March 2020), when states began experiencing rapid increases in

reported COVID-19 cases and implementing stay-at-home orders. Each panel shows death rates in jurisdictions that were initially most

affected by COVID-19. Heart failure deaths in New York City for 2019 are not presented owing to missing values. Overall, there was a marked

increase in deaths caused by ischemic heart disease and hypertensive disease after the onset of the pandemic in New York State, New York

City, New Jersey, Michigan, and Illinois but not in Louisiana or Massachusetts. New Jersey also experienced an increase in deaths due to

cerebrovascular causes. (A) New York State (excluding New York City); (B) New York City; (C) Massachusetts; (D) Michigan; (E) New Jersey;

(F) Louisiana; and (G) Illinois.
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DISCUSSION

In the United States, there have been marked in-
creases in deaths caused by ischemic heart disease
and hypertensive heart disease since the onset of the
COVID-19 pandemic. In contrast, deaths caused by
heart failure and cerebrovascular disease have not
increased. Among the areas initially most affected by
COVID-19, New York City experienced the largest
relative rise in deaths from ischemic heart disease
(139%) and hypertensive disease (164%) compared
with a historical baseline. More modest increases in
deaths due to these causes also occurred in the
remainder of New York State, Michigan, and New
Jersey, with the latter also experiencing a rise in
deaths caused by cerebrovascular disease.

The large increase in population-level deaths
caused by ischemic heart disease suggests that the
pandemic may have had important indirect effects on
cardiovascular outcomes. Although hospitalizations
for acute myocardial infarction, and cardiac cathe-
terization laboratory activations for ST-segment
elevation myocardial infarction (12), have declined
substantially during the pandemic (5–7), it is unlikely
that these changes reflect a true reduction in the
incidence of cardiovascular events. Instead, our
findings suggest that patients with acute coronary
syndromes who require emergent treatment may be



TABLE 1 Change in Death Rates Associated With the COVID-19 Pandemic in the United States

Relative Change in
Death Rate in 2019*

(3/19–6/3 vs. 1/1–3/18) (95% CI)

Relative Change in
Death Rate in 2020†

(3/18–6/2 vs. 1/1–3/17) (95% CI)

Ratio of Relative
Change in Death Rates in

2020 versus 2019‡ (95% CI)

Ischemic heart disease 0.93 (0.88–0.97) 1.03 (0.98–1.07) 1.11 (1.04–1.18)

Heart failure 0.95 (0.92–0.98) 0.92 (0.89–0.95) 0.97 (0.92–1.01)

Hypertensive diseases 0.93 (0.88–0.98) 1.09 (1.03–1.14) 1.17 (1.09–1.26)

Cerebrovascular disease 0.94 (0.92–0.97) 0.97 (0.95–1) 1.03 (0.99–1.07)

Other diseases of the circulatory system§ 0.93 (0.9–0.95) 0.92 (0.89–0.95) 1.99 (0.95–1.04)

*Ratio of the average weekly mortality rate (per 100,000 population) fromMarch 19 to June 3, 2019 versus January 1 to March 18, 2019. †Ratio of the average weekly mortality
rate (per 100,000 population) from March 18 to June 2, 2020 (pandemic period) versus January 1 to March 17, 2020 (pre-pandemic period). March 18, 2020 was chosen as the
start of the pandemic period, as states began experiencing rapid increases in reported COVID-19 cases and implementing stay-at-home orders during the third week of
March 2020. ‡Ratio of the change in the average weekly mortality rate in 2020 (March 18 to June 2 vs. January 1 to March 17) compared with the change in the average weekly
mortality rate during the same periods in 2019 (March 19 to June 3 vs. January 1 to March 18). This ratio reflects the relative change in mortality rates attributable to the
pandemic in 2020, compared with a historical control (2019). §Conditions considered “other diseases of the circulatory system” include pulmonary embolism, pericarditis,
myocarditis, and cardiac arrest.
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avoiding medical care and dying at home, possibly
because of concerns about contracting the virus in a
hospital setting, and consistent with reports that
deaths at home have risen dramatically in areas of the
United States hardest hit by COVID-19 (3,4,13,14). In
addition, the incidence out-of-hospital cardiac arrests
has increased during the pandemic and cannot be
entirely explained by COVID-19 (8,15). Recent evi-
dence indicate that delays in emergency medical
service response times and a reduction in bystander
cardiopulmonary resuscitation rates have likely
contributed to reduced survival after cardiac arrest
(16). In contrast, we observed no increase in deaths
caused by other cardiovascular conditions, such as
heart failure, possibly because they often do not
require emergent hospitalization for potentially life-
saving treatment. Overall, our data highlight the ur-
gent need to improve public health messaging,
communication, and education to ensure that pa-
tients with emergent conditions seek and receive
medical care, particularly in regions that are currently
experiencing surges or resurgences of COVID-19
cases.

Health care-system factors may also explain the
rise in cardiovascular deaths during the pandemic.
The cancellation of outpatient cardiovascular visits
has likely delayed access to medication prescriptions/
refills and important diagnostic testing (17). In addi-
tion, the delay of semi-elective cardiovascular pro-
cedures (e.g., transcatheter aortic valve replacement)
may have adversely affected higher-risk patients with
cardiovascular disease. Health care systems in some
regions were also pushed to adapt and reallocate re-
sources rapidly to care for the surge of patients with
COVID-19. The burden imposed on some hospitals
may have led to delays in access to care or the de-
livery of suboptimal inpatient and procedural care
for non–COVID-19 patients (18). One recent study,
for example, found markedly higher in-hospital
mortality rates for patients with ST-segment
elevation myocardial infarction during the pandemic
(19). This might explain why Massachusetts, which
had time to plan for a surge of COVID-19 cases and
expand hospital capacity and staffing effectively, did
not experience an increase in cardiovascular deaths.
Beyond health care-system factors, greater psycho-
social, community, and environmental stress amid
the pandemic also may have played important roles.

Although our analysis excluded deaths with un-
derlying causes of COVID-19, it is possible that some
COVID-19 deaths were misclassified as cardiovascu-
lar deaths or that a portion of cardiovascular deaths
were related to COVID-19. Preliminary reports sug-
gest cardiac complications among patients with
COVID-19, including myocardial injury (20),
myocarditis (21), ventricular arrhythmias, and shock
(22), which are associated with higher risk of mor-
tality (23). A recent autopsy series of deaths during
the pandemic, however, found that reduced access
to health care systems (for conditions such as
myocardial infarction) was more far likely to be
identified as a contributory factor to death than
undiagnosed COVID-19 (9). Further, our findings are
consistent with analyses from other nations, such as
England and Wales, which have also experienced an
increase in acute cardiovascular deaths, most of
which were unrelated to COVID-19 (24).

STUDY LIMITATIONS. First, our analysis was based
on provisional data from the Centers for Disease
control and Prevention (CDC), which may be incom-
plete in recent weeks owing to reporting delays. We
only analyzed data through June 2, to minimize the
effect of reporting delays. Second, our analysis only
included underlying causes of death caused by car-
diovascular diseases, but it is possible that COVID-19



TABLE 2 Change in Death Rates Associated with the COVID-19 Pandemic by State (and New York City)

Relative Change in
Death Rate in 2019*

(3/19–6/3 vs. 1/1–3/18) (95% CI)

Relative Change in
Death Rate in 2020†

(3/18–6/2 vs. 1/1–3/17) (95% CI)

Ratio of Relative
Change in Death Rates

(2020 vs. 2019)‡ (95% CI)

New York (excluding NYC)

Ischemic heart disease 0.87 (0.74–1.02) 1.26 (1.08–1.46) 1.44 (1.16–1.79)

Heart failure 0.88 (0.77–0.99) 0.85 (0.74–0.98) 0.97 (0.81–1.17)

Hypertensive diseases 0.95 (0.82–1.09) 1.22 (1.07–1.38) 1.28 (1.06–1.55)

Cerebrovascular disease 0.94 (0.84–1.04) 1.00 (0.89–1.11) 1.07 (0.91–1.25)

Other diseases of the circulatory system§ 0.96 (0.89–1.05) 0.87 (0.8–0.95) 0.91 (0.81–1.02)

New York City||

Ischemic heart disease 0.89 (0.59–1.33) 2.12 (1.49–3.01) 2.39 (1.39–4.09)

Hypertensive diseases 0.87 (0.57–1.33) 2.28 (1.62–3.23) 2.64 (1.52–4.56)

Cerebrovascular disease 0.94 (0.77–1.15) 1.20 (1.00–1.44) 1.28 (0.97–1.68)

Other diseases of the circulatory system§ 0.82 (0.65–1.03) 1.35 (1.08–1.68) 1.65 (1.2–2.27)

New Jersey

Ischemic heart disease 0.88 (0.77–1.00) 1.28 (1.13–1.44) 1.45 (1.22–1.73)

Heart failure 0.95 (0.83–1.08) 1.11 (0.98–1.26) 1.17 (0.98–1.41)

Hypertensive diseases 0.89 (0.71–1.12) 1.67 (1.35–2.06) 1.88 (1.38–2.57)

Cerebrovascular disease 0.86 (0.76–0.97) 1.10 (0.98–1.23) 1.28 (1.09–1.51)

Other diseases of the circulatory system§ 0.95 (0.83–1.09) 1.07 (0.94–1.22) 1.12 (0.93–1.35)

Massachusetts

Ischemic heart disease 0.92 (0.82–1.03) 1.02 (0.9–1.15) 1.11 (0.94–1.31)

Heart failure 0.84 (0.73–0.96) 0.89 (0.78–1.02) 1.06 (0.88–1.29)

Hypertensive diseases 0.97 (0.82–1.14) 1.02 (0.88–1.19) 1.06 (0.85–1.32)

Cerebrovascular disease 0.88 (0.79–0.99) 1.01 (0.9–1.14) 1.14 (0.97–1.35)

Other diseases of the circulatory system§ 0.86 (0.76–0.96) 0.96 (0.86–1.08) 1.12 (0.95–1.32)

Louisiana

Ischemic heart disease 0.96 (0.88–1.04) 1.05 (0.97–1.13) 1.10 (0.98–1.23)

Heart failure 0.85 (0.75–0.97) 0.98 (0.86–1.11) 1.15 (0.96–1.38)

Hypertensive diseases 1.09 (0.94–1.28) 1.09 (0.95–1.27) 1.00 (0.81–1.24)

Cerebrovascular disease 0.88 (0.75–1.02) 0.96 (0.82–1.11) 1.09 (0.88–1.35)

Other diseases of the circulatory system§ 0.94 (0.83–1.06) 0.89 (0.79–1.00) 0.95 (0.8–1.12)

Michigan

Ischemic heart disease 0.89 (0.81–0.98) 1.09 (0.99–1.2) 1.23 (1.07–1.41)

Heart failure 0.94 (0.83–1.08) 1.06 (0.93–1.22) 1.13 (0.93–1.36)

Hypertensive diseases 0.99 (0.89–1.11) 1.16 (1.05–1.28) 1.16 (1.00–1.35)

Cerebrovascular disease 0.97 (0.88–1.06) 1.03 (0.94–1.13) 1.07 (0.93–1.22)

Other diseases of the circulatory system§ 0.95 (0.87–1.04) 0.96 (0.89–1.05) 1.02 (0.90–1.15)

Illinois

Ischemic heart disease 0.90 (0.86–0.95) 1.00 (0.95–1.05) 1.11 (1.04, 1.19)

Heart failure 0.91 (0.83–0.98) 0.90 (0.83–0.98) 1.00 (0.89–1.12)

Hypertensive diseases 0.89 (0.80–1.00) 1.16 (1.05–1.28) 1.30 (1.12–1.51)

Cerebrovascular disease 0.91 (0.85–0.98) 1.00 (0.94–1.08) 1.10 (0.99–1.21)

Other diseases of the circulatory system§ 0.94 (0.87–1.02) 1.03 (0.96–1.11) 1.10 (0.98–1.22)

*Ratio of the average weekly mortality rate (per 100,000 population) from March 19 to June 3, 2019 versus January 1 to March 18, 2019. †Ratio of the average weekly mortality
rate (per 100,000 population) from March 18 to June 2, 2020 (pandemic period) versus January 1 to March 17, 2020 (pre-pandemic period). March 18, 2020 was chosen as the
start of the pandemic period, as states began experiencing a rapid increase in reported COVID-19 cases and implementing stay-at-home orders during the third week of
March 2020. ‡Ratio of the change in the average weekly mortality rate in 2020 (March 18 to June 2 vs. January 1 to March 17) compared with the change in the average weekly
mortality rate during the same periods in 2019 (March 19 to June 3 vs. January 1 to March 18). This ratio reflects the relative change in mortality rates attributable to the
pandemic in 2020, compared with a historical control (2019). §Conditions considered “other diseases of the circulatory system” include pulmonary embolism, pericarditis,
myocarditis, and cardiac arrest. ||Relative change in heart failure deaths for New York City (NYC) are not shown, owing to a high number of missing values for 2019.
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may have been a contributing cause of death. How-
ever, the CDC reports that for the majority of deaths
(95%) for which COVID-19 is reported on the death
certificate, COVID-19 is selected as an underlying
cause (11); these deaths were excluded from our
analysis. Third, we lacked a contemporaneous control
group, but used data during corresponding weeks of
the most recent year (2019) as a historical control to
quantify increases in deaths attributable to the onset
of the pandemic in the United States. Fourth,
individual-level demographic data for cardiovascular
deaths were not made publicly available by the CDC



PERSPECTIVES

COMPETENCY IN MEDICAL KNOWLEDGE: Dur-

ing the COVID-19 pandemic in the United States, there

has been a marked increase in deaths caused by

ischemic heart disease and hypertensive diseases.

TRANSLATIONAL OUTLOOK: Further study is

needed to clarify the extent to which avoidance of

hospital-based treatment because of concern about

exposure to the virus, deferred outpatient and pro-

cedural care, strain imposed on health care systems,

and the cardiovascular sequelae of undiagnosed

COVID-19 contributed to the rise in cardiovascular

deaths.
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and require further study, particularly given evidence
of significant racial/ethnic and socioeconomic dis-
parities in deaths during the pandemic (25–27).

CONCLUSIONS

Deaths caused by ischemic heart disease and hyper-
tensive diseases increased during the COVID-19
pandemic, particularly in areas that experienced the
initial surge of cases in the United States. Our findings
suggest that the pandemic may have had an indirect
toll on patients with cardiovascular disease, possibly
owing to the avoidance of hospitals because of con-
cerns about exposure to the virus, increased strain on
health care systems, and deferred outpatient and
procedural care. These patterns may also, in part,
reflect the cardiovascular sequelae of undiagnosed
COVID-19. Further study is needed to clarify the
relative extent to which these different mechanisms
have contributed to the rise in cardiovascular deaths.
As COVID-19 cases surge in different regions of
the United States, public health officials and policy-
makers should improve public health messaging to
encourage patients with acute conditions to seek
medical care and expand health care system resources
to mitigate the indirect effects of the pandemic.
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