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Abstract  

Objective: Although the actual relationship between COVID -19 and the incidence of stroke has not yet been clearly 

defined, various potential mechanisms such as hypercoagulation or viral infecton burden have been reported as risk 

factors that can increase the risk of stroke. However, various anecdotal reports have emphasized the falling rate of new 

ischemic stroke diagnoses during period of COVID-19. This study was conducted to estimate the change in the number 

of new stroke diagnoses and evaluate the approximate causes of such situations during the early period of the COVID-

19 outbreak. 

Methods: In this retrospective observational descriptive study, the patients were divided into two groups as January-

February 2020 (Pre-COVID−19) and March-April 2020 (COVID-19 Period), based on when the first COVID-19 case 

was reported in Turkey in March 2020. Patients who were admitted to the emergency department (ED) between 01 

January 2019 and 30 April 2019 and diagnosed with ischemic cerebrovascular disease were included as the control 

group to estimate the number of cases predicted for 2020. The data of the groups were retrospectively analyzed in terms 

of the number of stroke admissions and demographic features. 

Results: Among the 274 patients diagnosed with acute ischemic stroke during the 4-month study period, 112 (40.9%) 

were detected during the COVID-19 period. Considering the linear relationship between the number of patients 

diagnosed with ischemic stroke in January-February 2019 and March-April 2019 in the control group of the study, this 

number was expected to be 163 in March-April 2020, since the number of patients with ischemic stroke diagnosed in 

January-February 2020 was 162. While it was determined that a 25.35% decrease had occurred in January-February 

2020 compared to the January-February 2019, it was determined that a 48.9% decrease had occurred in March-April 

2020 compared to the same period of the previous year. 

Conclusion: This study showed that the number of patients admitted to the hospital with a diagnosis of ischemic stroke 

in the March-April 2020 decreased statistically significantly compared to the pre-pandemic period of the same year. 
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INTRODUCTION  

Coronavirus 2019 (COVID-19), which causes 

severe respiratory diseases such as pneumonia and 

lung failure, was first reported in Wuhan, China in 

December 2019 (1). On January 7, 2020, the 

causative agent was identified as a new coronavirus 

(2019-nCoV) that had not been detected in humans 

before. A few months after the first report, SARS-

CoV-2, which was aptly named due to its similarity 

to SARS-CoV spread worldwide, reached an 

epidemic level and was declared as a global health 

emergency by the World Health Organization (WHO) 

(2). Clinically, COVID-19 often causes respiratory 

problems. However, cases involving different 

systems such as cardiovascular, gastrointestinal, and 

nervous systems and the skin, have also been reported 

(3-7). 

A stroke is a sudden focal neurological deficit that 

develops due to impaired blood flow in the 

corresponding region of the brain (8). Strokes are 

divided into two groups as hemorrhagic and ischemic, 

with most of them being ischemic. In an 

epidemiological study, various risk factors of stroke 

including diet, obesity, alcohol use, 

hypercoagulability, infection burden, hormone 

replacement therapy, physical inactivity, were 

determined as modifiable risks that depend on 

lifestyle and environmental factors. On the other 

hand, age, gender, race and family history of stroke 

were determined as unmodifiable risk factors (9). 

Although the true relationship between COVID-19 

and the incidence of stroke has not yet been clearly 

defined, various potential mechanisms such as 

hypercoagulability (increase in D-dimer level), viral 

infection load, direct viral infection of the central 

nervous system or increased cytokine storm have 

been reported as risk factors that can increase the risk 

of stroke (6,10). On the other hand, some studies have 

emphasized that if modifiable risk factors are 

controlled, the incidence of stroke will decrease (11-

14). Various authors have published the clear 

message that emerged from the results of the WHO 

survey regarding the decrease in the number of acute 

stroke admissions in many countries, including Chile, 

Colombia, Iran, Greece, England, Belgium and Italy 

(15). This was shared by global news portals and on 

scientific blogs (16). Despite previous 

epidemiological studies reporting that the COVID-19 

infection itself is a risk factor for stroke, some 

anecdotal records and survey results determined a 

dramatic decrease in the incidence of ischemic stroke 

during the pandemic. 

The aim of this study was to determine whether 

the incidence of ischemic stroke decreased during the 

COVID-19 pandemic. 

METHODS 

Study Design and Settings 

Giresun University Training and Research 

Hospital is the only tertiary care hospital in the 

province where all acute ischemic stroke cases are 

diagnosed and treated. The hospital has maintained 

the hallmark of being the epicenter of diagnosis and 

treatment regarding acute stroke patients during the 

pandemic process. 

During the study period, only COVID-19 patients 

did not apply to the hospital where the study was 

conducted. Non-COVID patients also applied to the 

hospital. This study was planned retrospectively and 

approved by the local institutional ethical board 

(Date: 18.02.2021 / Decision number: 13). 
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Data Collection 

In this retrospective descriptive study, patients 

who visited the emergency department (ED) of 

Giresun University Training and Research Hospital 

between 01 January 2020 and 30 April 2020 and were 

diagnosed with ischemic stroke by brain diffusion 

MRI were included. The patients were divided into 

two groups as January-February 2020 (Pre-

COVID−19) and March-April 2020 (COVID-19 

Period), based on when the first COVID-19 case was 

reported in Turkey in March 2020. In order to predict 

the number of cases predicted for March-April 2020, 

patients who were admitted to the ED between 01 

January 2019 and 30 April 2019 and diagnosed with 

ischemic cerebrovascular disease were included as 

the control group. Considering the relationship 

between the number of patients diagnosed with 

ischemic stroke in January-February 2019 and 

March-April 2019 in the control group of the study, 

the number of expected ischemic stroke cases in 

March-April 2020 may be estimated according to a 

change in the number of patients with ischemic stroke 

diagnosed in January-February 2020. Those under the 

age of 18, patients who had ischemic cerebrovascular 

disease while they were hospitalized in any clinical 

service, cases of ischemic stroke during an outpatient 

clinic admission, and cases of non-vascular diffusion 

restriction such as mass were excluded from the 

study. The demographic characteristics and brain 

diffusion MRI findings of the patients with ischemic 

cerebrovascular disease were recorded. 

Statistical analysis 

The statistical analysis was done using IBM SPSS 

V23. The Kolmogorov-Smirnov (K-S) test was used 

to determine whether the quantitative data showed a 

normal distribution. Mann-Whitney U test was used 

to compare the two groups in cases where the data did 

not show normal distribution. The qualitative data 

were compared using the Pearson Chi-Square test. 

Descriptive statistics were presented as median 

(minimum - maximum) and n (%). The statistical 

significance value was set at p <0.05. 

RESULTS 

Among the 274 patients diagnosed with acute 

ischemic stroke in 2020, 112 (40.9%) were detected 

during the COVID-19 period. When compared to the 

control group, the number of patients diagnosed with 

acute ischemic stroke in March-April 2020 was 

expected to be 163. However, in the COVID −19 

period only 112 patients were diagnosed. As a result, 

it was observed that there were fewer patients in the 

time interval corresponding to the COVID pandemic 

in 2020 compared to the same period of the previous 

year (p<0.05) (Table 1). In addition, the accumulated 

incidence of patients diagnosed with acute ischemic 

stroke between January and April 2020 decreased 

compared to the same periods of the previous year 

(Figure-1). 

 

Table 1. Comparison of acute ischemic stroke numbers 

  2019 2020 p 

Jan-Feb* 217 (49.8) 162 (59.1) 0.015 

Mar-Apr* 219 (50.2) 112 (40.9) 

* n (%) 
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Figure-1. Accumulated incidence of acute ischemic stroke cases 

in January- April of 2019 and 2020 

There was no significant difference in the age and 

gender distribution of patients diagnosed with 

ischemic stroke in 2019 or 2020 (p> 0.05) (Table 2). 

In addition to the main result of the study, there was 

no significant difference in brain diffusion MRI 

findings before and after the COVID pandemic, 

compared to March and April 2019. However, right 

hemisphere involvement and bilateral involvement 

decreased significantly in the COVID-19 period (p < 

0.05). 

 
Table 2. Basic characteristics of the patients and the main features of ischemia detected on brain MRI 

  Jan-Feb 2019 Mar-Apr 2019 Jan-Feb 2020 Mar-Apr 2020 p*** 

Age* 80 (23-97) 76 (23-99) 80 (40-98) 78 (35-98) 0.125 

Female** 111 (51.2) 109 (49.8) 78 (48.1) 61 (54.5) 0.419 

Right Hemisphere** 115 (53) 151 (68.9) 93 (57.4) 63 (56.3) 0.022 

Left Hemisphere** 149 (68.7) 126 (57.5) 91 (56.2) 61 (54.5) 0.594 

Unilateral** 170 (78.3) 161 (73.5) 140 (86.4) 100 (89.3) 0.001 

Bilateral** 47 (21.7) 58 (26.5) 22 (13.6) 12 (10.7) 

* median (min – max), ** n (%), ***comparison between Mar-Apr 2019 and Mar-Apr 2020 

 

DISCUSSION 

According to a report published by WHO (17), as 

of January 5, 2022, there have been over 293 million 

cases and approximately 5.5 million deaths since the 

start of the pandemic. Due to the rapid spreading of 

the pandemic, health systems have been significantly 

affected. Protective measures have been taken in 

many countries around the world, including Turkey, 

to prevent the spread of COVID-19, which has a high 

human-to-human contagion and infection rate. For 

example, in Turkey, full-fledged hospitals in 

provinces around the country have been determined 

as pandemic hospitals and patients suspected of 

having COVID-19 have been admitted to such 

hospitals. The rate of COVID-19 infections in the 

community has been tried to be controlled by 

imposing curfews, practicing social distancing, using 

of masks and implementing strict hygiene rules. In 

addition, the green zone admission in emergency 

services has been terminated, flexible working hours 

have been implemented and the number of polyclinics 

has been reduced. Elective surgeries have been 

delayed, and endovascular treatments have been cut 

down or stopped in many units.  

According to a study in the literature, COVID-19 

was reported to be an independent risk factor for 

ischemic stroke (18). In this regard, ischemic stroke 

rates that develop secondary to COVID-19 and other 

infections may have decreased due to controlling the 

infectiousness during the pandemic period. Some 
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studies have reported that mild symptoms due to 

small vessel occlusions cannot be noticed by patients 

or their relatives during COVID pandemic (19,20). In 

addition, it is thought that patient admissions to 

emergency services regarding mild complaints have 

decreased due to the fear of getting the coronavirus 

infection and therefore, ischemic stroke diagnoses are 

made late. In the present study we believe the fact that 

patients who have had a stroke may be hesitant to call 

112 (emergency service call number in Turkey) or go 

to the hospital for fear of getting COVID-19 

infection. So, we also believe that the patients without 

severe cortical findings (severe aphasia, vision loss, 

motor loss, etc.) have referred to ED less frequently. 

However, in a study conducted by Siegler et al., it was 

reported that the number of patients with large vessel 

occlusion (LVO) did not significantly change during 

the COVID-19 period compared to the pre-COVID-

19 period. The authors determined a significant 

increase in the rates of ischemic strokes with large 

vessel occlusion during the pandemic period (21). In 

this respect, considering the severity of the disease 

and cortical findings, it is thought that such a 

generalization is invalid for ischemic strokes 

regarding large vessel involvement. Another factor 

that may contribute to lower stroke rates is the 

reduction in the use of MRI. However, due to the easy 

access to MRI within our hospital and the lesser use 

of it, at least for clinically significant infarctions, we 

do not believe this. Various studies have reported that 

the left hemisphere ischemic stroke is more common 

and often has worse outcomes than the right side 

(22,23). In our study, it was also determined that the 

rates of right-sided ischemic stroke detected during 

the COVID period decreased significantly. This can 

be explained by the decrease in the number of 

admissions regarding ischemic stroke, which causes 

less explicit symptoms on the right side, especially 

due to the fear of getting coronavirus infection from 

hospitals. Additional factors may be contributing for 

declining in the number of ischemic strokes rate 

during early phase of the pandemic. Restriction of 

patient admissions in neurology outpatient clinics 

may cause insufficient recognition of stroke in the 

community. Thus, the number of patients with acute 

ischemic stroke who were referred to the emergency 

department after being recognized in outpatient 

clinics may have decreased. 

Limitations 

This study has some potential limitations that can 

be a reference for future studies. The study was 

designed as a single-center retrospective study and 

included a short period. Prospective, comprehensive, 

and long-term clinical studies can show the 

relationship between the COVID- 19 pandemic and 

the incidence of ischemic stroke more clearly. In this 

respect, the result of the present study has a local 

effect and could not be generalized. In addition, the 

study could not show the direct effect of ischemic 

stroke risk factors during the COVID -19 pandemic 

periods. 

CONCLUSIONS 

This study focused on the number of ischemic strokes 

in the pandemic period. In conclusion in this study, a 

significant decrease of acute ischemic stroke rates 

was determined in the first two months of the 

COVID-19 pandemic compared to the pre-pandemic 

period of same year. Theoretically, the reduced 

incidence of stroke suggests that the modifiable risk 

factors for stroke were under control. However, 
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comprehensive, and long-term controlled clinical 

studies are required to prove this relationship. On the 

other hand, in the present study we believe the fact 

that patients without severe cortical findings (severe 

aphasia, vision loss, motor loss, etc.) refer to ED less 

frequently due to the worry of getting an infection. 
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