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Collateral damage � Impact of
 a pandemic on stroke emergency
services
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Background: The COVID-19 pandemic’s impact on stroke care is two-fold �� direct
impact of the infection and indirect impact on non-COVID-19 diseases. Anecdotal
evidence and clinical observation suggest that there is a decrease in the number of
patients presenting with stroke during the pandemic. We aim to understand the
impact of the COVID-19 pandemic on the utilization of stroke emergency services
on a single comprehensive stroke center (CSC). Methods: We performed a retrospec-
tive analysis of a prospectively maintained database and compared all emergency
department (ED) encounters, acute stroke admissions (including TIA), and throm-
bectomy cases admitted in March 2017-2019 to patients admitted in March 2020 at a
comprehensive stroke center. Results: Number of total ED encounters (22%,
p=0.005), acute ischemic strokes (40%, p=0.001), and TIAs (60%, p=0.163) decreased
between March of 2017�2019 compared to March of 2020. The number of patients
undergoing EVT in March 2020 was comparable to March 2017�2019 (p=0.430).
Conclusion:A pandemic-related stay-at-home policy reduces the utilization of stroke
emergency services at a CSC. This effect appears to be more prominent for ED
encounters, all stroke admissions and TIAs, and less impactful for severe strokes.
Given the relatively low prevalence of COVID-19 cases in our region, this decre-
ment is likely related to healthcare seeking behavior rather than capacity saturation.
Keywords: Stroke—Covid—Epidemiology—TIA—thrombectomy
© 2020 Elsevier Inc. All rights reserved.
Background

In the four-hour period before and during the final match
of the 2016 UEFA European Football Championship, there
was a significant decrease in emergency department admis-
sions (OR-0.94, 95% CI-0.91�0.97).1 During the four-hour
period after Portugal beat France there was a significant
increase in emergency department admissions observed in
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France but not in Portugal.1 Widespread road closures
caused by large marathons have been associated with delays
in transfer of acute myocardial infarction (MI) patients, and
hence have been attendant with increased 30-day mortality
compared to admissions on non-marathon days.2 Further-
more, departure from routine life, voluntary or reactionary,
caused by any major human event or natural calamity, leads
to a ripple effect affecting access to resources and human
behavior, especially healthcare seeking behavior.
Numerous similar observations related to major events

have been made across various countries. Barriers to
unhindered access to medical care can be either systemic
or paroxysmal. Systemic factors include insurance avail-
ability, level of education and awareness, economic secu-
rity, and socio-cultural matters. In contrast, paroxysmal
events include immediate changes in patient behavior,
temporary policy changes, physical barriers to transporta-
tion, and limitations of healthcare capacity (Table 1). The
greater the departure from normal, the greater the impact.
2020: 104988 1
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Table 1. Impact on healthcare services by major events.

Category Disruption Factor Example Metrics

Patient behavior Interest in sports events Euro 2016 Finals1 Decrease in ED admissions dur-

ing final match

Baseball/Football contests9 Decrease in male admissions to

ED

Fear and anxiety related to

natural disaster or accident

Great East Japan Earthquake/

Tsunami/Nuclear disaster10
Sustained long term increase in

avoidable admissions follow-

ing earthquake

Policy Changes Curfew New Orleans Curfew June 1,

199411
Drop in pediatric EMS runs

Physical Barriers Roadblock/Traffic US Marathons2 4.4-minute transfer delay of MI

patients; Increased mortality
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COVID-19 Pandemic and Emerging Trends

The ongoing global pandemic, caused by a novel severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
started in Wuhan (China) in December 2019 (COVID-19
pandemic).3 The healthcare-related impact of the COVID-
19 pandemic is two-fold�� direct impact of the COVID-19
infection with resultant complications ( increased inflam-
matory state, hypercoagulability) and indirect impact of
the pandemic on non-COVID-19 diseases (systemic and
paroxysmal). Anecdotal evidence, clinical observation,
and informal on-line polls suggest that there is a decrease
in the number of patients presenting with MI during this
time.4,5 Similar trends have been informally discussed for
stroke admissions across the world.6 Fig. 1 is a schematic
of the various entities affected by the pandemic and their
interaction which may potentially affect stroke care. We
aim to understand the impact of the COVID-19 pandemic
on the utilization of stroke emergency services on a CSC.
Methods

Study design

We retrospectively analyzed a prospectively main-
tained database of all emergency department (ED)
Fig. 1. Interaction between various entities during the COVID-19 pan-
demic.
encounters and all acute stroke admissions [including
transient ischemic attacks (TIA)] in the months of March
2017, 2018, 2019, and 2020.
Patient selection

Our center is a tertiary care center in the city of Pitts-
burgh in Allegheny county and has over 150 critical-care
beds. As of March 31, 2020, Allegheny county had a total
of 325 cases of SARS-CoV-2 infection, 51 of which
required hospitalization, and less than 20 required
mechanical ventilation. Furthermore, Allegheny county
has 314 adult ICU beds capable of mechanical ventila-
tion.7 The month of March was chosen because the first
case of COVID-19 in Pennsylvania was detected on March
6th and work-from-home and other social distancing
measures were gradually escalated within the first week
of that month. Additionally, no COVID patient were re-
directed to other hospital in our hospital network in
Fig. 2. Study design flowchart.
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March 2020. The patients were then divided into the
cohorts of March 2017, 2018 and 2019 versus March 2020
encounters (Fig. 2).
Data collection

Four types of data elements have been reported in this
study: ED encounters, acute ischemic stroke admissions,
TIAs, patients receiving IV-tPA, and patients receiving
endovascular thrombectomy (EVT) with or without IV-
tPA. All chart review, neuroimaging, and treatment-
related data adjudication were performed by a vascular
neurologist.
Ethical considerations

We received institutional board approval for this study.
Statistical analysis

Data were reported as total number of admissions of
ED encounters, all ischemic strokes, and thrombectomy
admission. Between group comparisons (March 2017-
2019 versus March 2020) were made using the one-way
ANOVA test with significance level of p<0.05.
Results

Data for the month of March across four years
(2017�2020) were analyzed (Table 2 and Fig. 3)). Number
of total ED encounters in March 2017, 2018, and 2019
stood at ranged from 4475, 4597, and 4565, respectively,
and decreased to 3552 in March 2020 [p=0.005]. Number
of all stroke admissions in the March 2017, 2018, 2019
were 163, 161, and 159, respectively, and decreased to 96
in March 2020 [p=0.001]. Number of all TIA admissions in
March 2017, 2018, 2019 were 11, 18, and 16, respectively,
and reduced to 6 in March 2020 [p=0.163]. The percentage
decrement (comparing mean values of 2017�2019 to
2020) was statistically significant across all ED admission
(22%), all stroke admissions (40%), and TIA admissions
(60%). Number of patients undergoing EVT remained
constant in March 2017 (18 patients), 2018 (22 patients),
2019 (17 patients), and 2020 (16 patients) [p=0.430]. Mean
number of strokes receiving IV-tPA (with or without
EVT) in March 2017�2019 was 10 and reduced to 7 in
March 2020 (30% reduction, p=0.73). None of the patients
Table 2. Stroke/TIA admissions a

March

2017

All ED admissions 4475

All Acute Stroke Admission 163

All Transient Ischemic Attack Admissions 11

Strokes undergoing Endovascular Thrombectomy 18
admitted with acute stroke in March 2020 were suspicious
for or tested positive for COVID-19.
Discussion

Our study aimed to understand the impact of the
COVID-19 pandemic on the utilization of stroke emer-
gency services. We find that compared to the month of
March in 2017�2019, we observed a significant decrease
in the number of ED encounters (any diagnosis) and all
stroke admissions in March 2020, 22% and 40%, respec-
tively. While there was a decline in number of patients
with TIA (60%) and number of patients receiving IV-tPA
(30%) in March 2020, these declines were not statistically
significant. In contrast, we observed comparable patients
undergoing EVT in March 2020 when compared to pre-
ceding years suggesting that there was no difference in
the presentation of severe strokes/large vessel occlusions.
Broadly, there are two potential explanations as to why
the number of stroke cases presenting to a CSC may
decline: decreased utilization of emergency services by
patients despite a steady rate of strokes and TIAs and/or
an absolute decrease in the incidence of stroke.

Number of patients seeking care

Reduction in stroke patients seeking care at hospitals is
governed by numerous factors. The stay-at-home and
shelter-in-place recommendations may lead to increased
social isolation, fewer potential witnesses for symptom
onset and hence a reduction in the likelihood of recogniz-
ing mild stroke signs and symptoms. Anxiety and fear of
contracting SARS-CoV-2 infection in healthcare environ-
ments, along with assumptions that hospitals are over-
whelmed with COVID-19 patients, may lead to an
increased threshold amongst certain groups of patients to
seek advanced care and therefore remain at home.5,6

There may also be delays in seeking expert care by which
time symptoms may resolve, especially TIAs. Telemedi-
cine may not be available in at-risk communities or
among the elderly without computers or cell phones.
Similar experiences have been reported in other parts of

the world. A recent report from a hospital in Northern
Italy, currently in phase 3 of the epidemic, describes a
90% reduction in stroke cases at their casualty
department.6
cross March of 2017�2020.

March

2018

March

2019

Mean

2017-19

March

2020

P value

4597 4565 4546 3552 0.005

161 159 161 96 0.001

18 16 15 6 0.163

22 17 19 16 0.430



Fig. 3. Stroke/TIA admissions across March of 2017�2020.
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Altered stroke incidence ?

While unlikely, a reduction in the actual cases of
stroke/TIA may potentially explain our findings. For
example, altered routine life may lead to decreased work-
related stress and potentially increased medication com-
pliance. However, the pandemic itself and associated
financial insecurity may equally contribute to increased
stress, anxiety and poor sleep. A stay-at-home lifestyle
may compound poor dietary habits and lack of exercise.
Access to refills of medications may be limited. Impor-
tantly, COVID-19 itself is a risk factor for stroke8 with
approximately 31% of COVID-19 patients in the ICU hav-
ing thrombotic complications.9 Additionally, COVID-19
related cytokine storm syndromes increase risk of
stroke.10
Limitations

Our study is limited by its retrospective nature and a
modest sample size. Lack of precise individual level data
is another potential limitation.
Conclusion

The COVID-19 pandemic reduces the utilization of
stroke emergency services at a CSC. This effect appears to
be more prominent for ED encounters, acute ischemic
stroke admissions and transient symptoms (TIA) and less
impactful for severe strokes. Given the relatively low
prevalence of COVID-19 cases in our geography, this dec-
rement is likely related to healthcare seeking behavior
rather than healthcare capacity saturation. Data from
additional centers are necessary to validate our findings
and to contrast them with centers that have a high burden
of COVID-19 patients. Identifying vulnerabilities in our
existing stroke systems of care could direct future modifi-
cations.
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