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Background: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection is 
associated with an increased risk of acute cerebrovascular disease. 

Objectives: In this study, we compared the relative frequency of ischemic stroke (IS) and 
intraparenchymal hemorrhage (IPH) during the SARS-CoV-2 pandemic with a similar period in 
the previous year.

Materials & Methods: This comparative cross-sectional study was conducted on patients with 
acute ischemic stroke and IPH. They were admitted to an academic stroke referral hospital in Guilan 
Province, Iran, between December 2019 and June 2020 (COVID-19 pandemic period) and a similar 
6-month period in the previous year. This study compared the patients’ demographic data, clinical 
information, risk factors, comorbidities, and outcomes.

Results: A remarkable reduction of 28.6% in the relative frequency of stroke admission was 
observed during the COVID-19 pandemic period compared with the same period in the previous 
year (P<0.001). The ratio of ischemic stroke to hemorrhagic stroke decreased from 2.6 in the 
corresponding period during the last year to 2.2 during the SARS-CoV-2 pandemic period. 
However, this change was not significant (P=0.232).

Conclusion: This study revealed that the relative frequency of stroke significantly declined 
at the pandemic’s peak compared to the same time in the previous year despite cerebrovascular 
complications associated with COVID-19. However, the ratio of ischemic stroke to hemorrhagic 
stroke did not change significantly.
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Introduction

lobally, stroke is ranked as the most com-
mon cause of death and disability. It is cat-
egorized into two major types: ischemic 
and hemorrhagic [1]. Ischemic stroke (IS) 
accounts for approximately 85% of all 

stroke cases. The prevalence of brain intraparenchymal 
hemorrhage (IPH) is 10%, leading to 40% mortality in 
affected middle-aged men [2]. Age, sex, race, sickle cell 
disease, hypertension, smoking, diabetes, and obesity are 
the most important risk factors for cerebral IPH [3, 4]. 

In early February 2020, when the coronavirus disease 
2019 (COVID-19) pandemic was declared, it changed 
the pattern of stroke patient delivery to the healthcare 
system. Many previous studies reported a global decline 
in the stroke hospital admission rate during the initial 
peak of the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) pandemic, but the admission fre-
quency of patients with more severe stroke and higher 
stroke mortality risk increased in several most affected 
countries [5-9]. 

Recent molecular pathological evidence offers respira-
tory infections as a risk factor in cerebrovascular disease. 
S protein of SARS-CoV2 has a high affinity for broad 
endothelial angiotensin-converting enzyme-2 ACE2 
receptors, overexpressed in the epithelial cells of the 
oral and nasal mucosa. Therefore, SARS-CoV-2 easily 
enters the brain and influences the thalamus and brain 
stem through the olfactory bulb nerve, eventually lead-
ing to nerve damage and affecting the nervous system 
[10-13]. Besides, SARS-CoV-2 causes cytokine storm 
syndrome, which may develop into an acute cerebrovas-
cular disease caused by vascular wall inflammation and 
vascular smooth muscle necrosis. Patients typically pres-
ent evidence of neuropathological manifestations in the 
initial stages of severe infection [14]. Clinical findings 
have reported various neurological complications such 
as headache, memory loss, fatal encephalitis, meningi-
tis, stroke, acute cerebrovascular disease, and other ma-
jor pathologic conditions associated with viral invasion. 
Furthermore, neurological disorders have been seen in 

36% of COVID-19 patients, and 5.9% of cases are as-
sociated with stroke [14-25]. In addition, a few studies 
have demonstrated that SARS-CoV-2 infections are as-
sociated with hypoxemia, changes in blood pressure, 
coagulation status, and C-reactive protein in aged pa-
tients, increasing cerebrovascular disease incidence [26]. 
Hence, we performed a study to appraise the alteration 
of stroke patterns during the COVID-19 pandemic. This 
study compared the relative frequencies of IS stroke and 
IPH among hospitalized patients in Poursina Hospital, 
Guilan Province, Iran, in two corresponding periods be-
fore and during the coronavirus pandemic.

Materials and Methods

This comparative cross-sectional study was conducted 
to evaluate the relative frequency of patients with acute 
IS stroke and IPH admitted to the Neurology ward of 
Poursina Hospital, Guilan, Iran, during the COVID-19 
pandemic period between December 2019 and June 
2020, and the similar 6-month period in the previous 
year. Poursina stroke center is the most important aca-
demic, public comprehensive stroke unit hospital pro-
viding early treatment and rehabilitation care for stroke 
patients in Guilan, northern Iran. Taking informed con-
sent was not essential because of the retrospective nature 
of the survey. 

Inclusion/exclusion criteria 

All patients with acute IS stroke and IPH who had elec-
tronic medical records and neuroimaging data (CT scan, 
MRI) were included in the study. However, we excluded 
patients with symptoms lasting less than 24 hours, thera-
peutic anti-thrombolytic, bleeding disorders, head trau-
ma, or brain tumor.

Data extraction 

In this study, 1309 patients were included. Two neu-
rologists assessed all patients according to similar stroke 
guidelines with regard to stroke classification, time of 
symptom onset, and outcomes (recovery or death). 

G

Highlights 

• The relative frequency of stroke patients significantly declined during the COVID-19 pandemic compared to a 
similar period in the previous year.

• The ratio of ischemic stroke to intraparenchymal hemorrhage remained unchanged between both study periods.
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Clinical assessment 

The suspected clinical signs of stroke are hemipare-
sis or hemianesthesia, altered level of consciousness, 
speech disturbance, visual disturbances in one or both 
eyes, impaired standing, or maintaining balance. 

Neuroimaging assessment

The brain CT scan is the gold standard for distinguish-
ing between ischemic and hemorrhagic strokes. IPH 
was first detected as hyperdensity regions in CT scan 
images, but brain MRI (1.5 Tesla) was also performed to 
accurately diagnose stroke, especially ischemic stroke.

Based on previous research, patients’ demographic in-
formation (age, gender, BMI, level of education, etc.) 
and comorbidities (diabetes, hypertension, tuberculosis, 
anemia, history of transient ischemic attack, hyperlip-
idemia, arrhythmia, congestive heart failure, coronary 
heart disease, smoking history, alcohol consumption, 
etc.) were collected. 

Statistical

Data analysis was done with the statistical package 
social sciences SPSS software, version 21 (IBM Corp. 
Armonk, NY, USA). The frequency distribution and a 
95% confidence interval (CI) were used to determine 
the relative frequency of strokes in the two study peri-
ods. The IS to IPH stroke ratio was evaluated based on 
average and 95% CI. The regression logistic statistical 
method was used to compare the frequency distribution 
of IS and IPH strokes after controlling for the effects of 
age, sex, and other intervening variables. In this study, 
P<0.05 was considered the significance level of the tests.

Results

In this study, 1309 patients were included. The fre-
quency of stroke patients admitted to Poursina Hospital 
during the COVID-19 pandemic (December 22, 2019, 
to June 20, 2020) was 467 cases (35.68%) compared to 
842 cases (64.32%) during the corresponding period in 
the previous year. Thus, the percentage of stroke patients 
admitted during the COVID-19 pandemic had a 28.6% 
decline compared with the same time last year. This dif-
ference was statistically significant (P<0.001).

According to the results, 70.4%, 28.1%, and 1.5% of 
all patients were IS, IPH, and cerebral venous thrombo-
sis (CVT), respectively. The frequency of admission of 
stroke patients through the SARS-CoV-2 pandemic was 
67.9% for IS, 30.2% for IPH, and 1.9% for CVT, while 
these percentages were 71.9%, 27%, and 1.2% in a simi-
lar period in the prior year, respectively. The comparison 
between the percentages of IS, IPH, and CVT admission 
patients in two study periods based on the chi-square test 
was not significant (P=0.232). Furthermore, the ratio of 
stroke IS to stroke IPH declined from 2.6 in the corre-
sponding period in the previous year to 2.2 during the 
SARS-CoV-2 pandemic period (Table 1).

There was no significant difference in smoking 
(P=0.808) or the number of cigarettes packs (P=0.365) 
between the two time periods in the referring patients, 
but the frequency of alcohol consumption declined 
(P=0.036) in the COVID-19 pandemic (11.13%) com-
pared to the same period the previous year (15.3%) 
(Table 2).

The frequency of alcohol consumption during the CO-
VID-19 pandemic (P<0.05) and the same period in the 
previous year (P<0.001) have significant differences 
(Table 3). Alcohol consumption was associated with 
the frequency of IPH in both periods (P<0.05). The fre-

Ghayeghran AR, et al. COVID-19 Pandemic and Stroke Frequency. Caspian J Neurol Sci. 2023; 9(3):175-183

Table 1. Frequency distribution of stroke type in the two studied times in the previous year 

No. (%)
P

 Before the COVID-19 Pandemic Through COVID-19 Pandemic Total

Acute ischemic stroke (IS) 605(71.0) 317(67.9) 922(70.4)

0.232

IPH (intraparenchymal hemorrhage) 227(27.0) 141(30.2) 368(28.1)

Cerebral vein thrombosis (CVT) 10(1.2) 9(1.9) 19(1.5)

Total 842(100.0) 467(100.0) 1309(100.0)

*The chi-square test.
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quency of atrial fibrillation had a significant difference 
between IS, IPH, and CVT patients in both study times, 
including the COVID-19 pandemic period (P=0.037) 
and the similar period in the previous year (P<0.001). 
Furthermore, we found that CVT incidence among pa-
tients with atrial fibrillation comorbidity was 4.1% com-
pared with patients without atrial fibrillation (1.5%) dur-
ing the COVID-19 pandemic. 

The frequencies of all admitted patients (IS, IPH, and 
CVT) according to the outcome (death or recovery) were 
significant (P<0.001) between both periods of the study. 
Also, the mortality rate of patients due to IPH stroke was 
higher than that of IS in both study periods.

According to Table 4, the IPH patients showed higher 
systolic and diastolic blood pressure (at admission time) 
compared with patients suffering from IS stroke and 
CVT in both study periods (P<0.001). 

This study showed that most cases (97.6%) had co-
morbidity (Figure 1). Multi-morbidity was the highest 
percentage (75.9%), followed by hypertension (15.8%).

According to Table 5, the percentage of comorbidities 
during the COVID-19 pandemic was 95.3%, while it 
was recorded at 98.8% in the corresponding period in 
the previous year. This difference between the two study 
periods was significant (P<0.001).

Table 2. Comparing the frequency distribution of patients with stroke in the two time periods studied according to individual 
factors in the previous year (n=1309)

Variables
No. (%)/Mean±SD

P
 Before the COVID-19 Pandemic Through COVID-19 Pandemic Total

Age (y)

>60 229(27.20) 118(25.27) 347(26.51)

0.797*

60-70 213(25.30) 115(24.63) 328(25.06)

70-80 204(24.23) 116(24.84) 320(24.45)

80< 196(23.28) 118(25.27) 314(23.99)

Mean±SD 67.75±14.25 68.65±13.36 68.07±13.94

0.263**Median 69.0 70.0 69.0

Min-max (16.0-103.0) (26.0-95.0) (16.0-103.0)

Gender
Male 449(53.33) 261(55.89) 710(54.24)

0.373*

Female 393(46.67) 206(44.11) 599(45.76)

Smoking
No 655(77.79) 366(78.37) 1021(78.00)

0.808*

Yes 187(22.21) 101(21.63) 288(22.00)

Cigarette 
consump-
tion (pack)

 1.33±0.51 1.38±0.55 1.31±0.49

0.365***Median 1.0 1.0 1.0

Min-max (1.0-3.0) (1.0-3.0) (1.0-3.0)

Alcohol as-
sumption

No 713(84.68) 415(88.87) 1128(86.17)
0.036*

Yes 129(15.32) 52(11.13) 181(13.83)

*The chi-square test, **The Independent t-test, ***The Mann–Whitney U test.
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Table 3. Comparing age, gender, smoking, alcohol consumption, fibrillation, and the final outcome in all patients by stroke 
type in studied times

Variables

Stroke Type No. (%)

Before COVID-19 Pandemic During COVID-19 Pandemic

Ischemic Hemorrhagic CVT P Ischemic Hemorrhagic CVT P

Age (y)

>60 153(66.8) 70(30.6) 6(2.6)

0.143

80(67.8) 34(28.8) 4(3.4)

0.240
60-70 155(72.8) 56(26.3) 2(0.9) 85(73.9) 30(26.1) 0(0.0)

70-80 148(72.5) 54(26.5) 2(1.0) 78(67.2) 37(31.9) 1(0.9)

80< 149(76.0) 47(24.0) 0(0.0) 74(62.7) 40(33.9) 4(3.4)

Gender
Male 310(69.0) 135(30.1) 4(0.9)

0.074
177(67.8) 81(31.0) 3(1.1)

0.369
Female 295(75.1) 92(23.4) 6(1.5) 140(68.0) 60(29.1) 6(2.9)

Smoking
No 485(74.0) 162(24.7) 8(1.2)

0.024
252(68.9) 108(29.5) 6(1.6)

0.542
Yes 120(64.2) 65(34.8) 2(1.1) 65(64.4) 33(32.7) 3(3.0)

Alcohol con-
sumption 

No 530(74.3) 176(24.7) 7(1.0)
0.001

287(69.2) 122(29.4) 6(1.4)
0.046

Yes 75(58.1) 51(39.5) 3(2.3) 30(57.7) 19(36.5) 3(5.8)

Atrial fibril-
lation

No 486(68.9) 211(29.9) 8(1.1)
0.001

261(66.2) 127(32.2) 6(1.5)
0.037

Yes 119(86.9) 16(11.7) 2(1.5) 56(76.7) 14(19.2) 3(4.1)

Outcome
Death 112(53.1) 97(46.0) 2(0.9)

0.001
63(44.1) 78(54.55) 2(1.4)

0.001
Recovery 493(78.1) 130(20.6) 8(1.3) 254(78.4) 63(19.4) 7(2.2)

CVT: Cerebral vein thrombosis. 

Figure 1. Frequency distribution (%) of comorbidities and type of comorbidities in all admitted stroke patients (n=1309)

TLA: Transient ischemic attack.
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Figure 1: Frequency Distribution (%) of Comorbidities and Type of Comorbidities in All 

Admitted Stroke Patients (n = 1309) 

Abbreviation: TLA, transient ischemic attack. 

According to Table 5, the percentage of comorbidities during the COVID-19 pandemic was 

95.3%, while it was recorded at 98.8% in the corresponding period in the previous year. This 

difference between the two study periods was significant (P<0.001). 
Table 5. Comparing the Percentage of Comorbidities in the Two Periods of the COVID-19 Pandemic and at the 

Same Time in the Previous Year 
 
 The corresponding period 

in the previous year (before 
the COVID-19 pandemic) 

Through 
COVID-19 
pandemic 

P value 

Comorbidity No  No. 
(%) 

10 (1.2) 22 (4.7) 0.001 

Yes No. 
(%) 

832 (98.8) 445(95.3) 

Total  No. 
(%) 

842 (100.0) 467 (100.0) 

 

Discussion  

The current study showed that the frequency of stroke patients significantly declined during the 

COVID-19 pandemic compared to a similar period in the previous year (before the COVID-19 

pandemic) (P<0.001). In contrast, the ratio of IS and IPH stroke between the two study periods 

was not significantly different (P<0.232). However, it decreased from 2.6 in the corresponding 

period in the previous year to 2.2 during the SARS-Cov-2 pandemic period. Also, our result 
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Discussion 

The current study showed that the frequency of stroke 
patients significantly declined during the COVID-19 
pandemic compared to a similar period in the previous 
year (before the COVID-19 pandemic) (P<0.001). In 
contrast, the ratio of IS and IPH stroke between the two 
study periods was not significantly different (P<0.232). 
However, it decreased from 2.6 in the corresponding pe-
riod in the previous year to 2.2 during the SARS-Cov-2 
pandemic period. Also, our result showed that the fre-

quency of IPH (3%) and CVT (0.6%) was a bit more 
increased during the COVID-19 pandemic. 

Our results support previous studies with a significant 
reduction (28.6%) in the relative frequency of stroke 
admission patients [27]. Similarly, a previous study was 
done on stroke admission during the COVID-19 pan-
demic in three European countries (Italy, France, and 
Germany). According to their study, a marked reduction 
occurred in the number of patients with stroke, and TIA 
referred to emergency departments in all three countries 

Table 4. Comparing systolic and diastolic blood pressure and blood sugar on admission and the occurrence of the stroke to 
admission according to the type of stroke in two periods during COVID-19 pandemic and the corresponding period in the 
previous year 

Variables

 Before the COVID-19 Pandemic

Ischemic Hemorrhagic CVT
P

Mean±SD Median Mean±SD Median Mean±SD Median

Systolic blood pressure at the time of 
admission 155.52±25.32 155.00 187.72±22.39 190.00 163.00±23.36 165.00 <0.001

Diastolic blood pressure at the time of 
admission 84.98±11.01 85.00 94.51±11.86 90.00 87.50±9.50 85.00 <0.001

Blood sugar at the time of admission 188.93±67.04 175.00 190.92±70.09 172.00 208.60±89.92 180.00 0.872

Stroke time until admission 6.217±5.128 4.500 172.00 2.000 3.050±2.006 2.500 <0.001

Variables

During COVID-19 Pandemic

Ischemic Hemorrhagic CVT
P

Mean±SD Median Mean±SD Median Mean±SD Median

Systolic blood pressure at the time of 
admission 154.66±27.02 150.00 174.38±32.99 170.00 156.11±29.98 160.00 <0.001

Diastolic blood pressure at the time of 
admission 84.67±10.80 85.00 91.65±14.55 90.00 85.00±12.25 90.00 <0.001

Blood sugar at the time of admission 182.63±76.81 160.00 181.91±63.77 179.00 171.33±63.73 160.00 0.600

Stroke time until admission 6.759±7.258 5.000 2.305±2.610 2.000 4.333±2.693 3.000 <0.001

CVT: Cerebral vein thrombosis. 

Table 5. Comparing the percentage of comorbidities in the two periods of the covid-19 pandemic and at the same time in the 
previous year

Variables
No. (%) 

P
Before the COVID-19 Pandemic Through COVID-19 Pandemic

Comorbidity

No 10(1.2) 22(4.7)

0.001Yes 832(98.8) 445(95.3)

Total 842(100.0) 467(100.0)

Ghayeghran AR, et al. COVID-19 Pandemic and Stroke Frequency. Caspian J Neurol Sci. 2023; 9(3):175-183
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[28]. Richter et al. reported a significant reduction in 
stroke subtype admission during a pandemic and a high-
er decrease observed during the pandemic’s peak [29]. 
However, the principal cause of the highest frequency 
rate of stroke admission (during the pandemic’s first 
wave) is unknown. 

However, the main reason behind this alteration is un-
clear. Nevertheless, fear of viral invasion, quarantine, 
and social isolation are some inevitable descriptions in 
this regard. Thus, COVID-19 pandemic social isolation 
results, such as fear of exposure to COVID-19 and the 
popular recommendation to “stay home, save lives,” 
could cause a remarkable reduction in stroke patients 
and an altered percentage frequency of IS and IPH 
strokes during the COVID-19 pandemic. Patients with 
less severe symptoms were less likely to seek medical 
attention during the COVID-19 pandemic [30, 31]. 

In a previous study in the United States, 814 patients 
with COVID-19 infection were evaluated at 3 Philadel-
phia hospitals, in which the frequency of patients with IS 
stroke and intracranial hemorrhage (ICH) was 20(2.4%) 
and 8(0.9%), respectively. The frequency of ICH sub-
types was IPH (63%) and subarachnoid hemorrhage 
(SAH) (38%), but the changes relative to the non-pan-
demic period have not been evaluated [32].

In the current study, a significant relationship (P<0.001) 
was found between stroke time until admission and stroke 
time on admission (Table 4). Patients with IPH and CVT 
are referred to the emergency department quickly. How-
ever, the time until admission was far greater for patients 
with ischemic stroke. Probably, ischemic patients with 
mild to moderate signs live much longer than patients 
with severe symptoms. Stroke time until admission was 
significant in both main study periods [7]. 

Predominantly, the prevalence and incidence of stroke 
significantly correlate with some hazard factors and 
comorbidities (such as hypertension, diabetes mellitus, 
arterial fibrillation, smoking, alcohol consumption, and 
age). According to Table 2 we evaluated stroke risk 
factors in hospital-admitted stroke cases in both study 
periods. We found that age, gender, and smoking did 
not affect the percentage frequency of stroke patients 
in both study periods. Similar to previous studies, alco-
hol consumption was significant in both study periods 
and strongly associated with stroke incidence. Besides, 
we observed that alcohol consumption declined among 
stroke patients during the COVID-19 pandemic. This re-
duction was probably due to restricted social gatherings 
or becoming aware of ethanol’s destructive effect on the 

immune system. The impact of comorbidities on the fre-
quency distributions of IS and IPH strokes and CVT was 
not significant (Table 5). However, a significant decline 
was observed in the percentage of comorbidities during 
the COVID-19 pandemic (95.3%) compared with the 
same time last year (98.8%). 

Conclusion 

The COVID-19 infection is spreading quickly. Unfor-
tunately, cerebrovascular complications are common in 
COVID-19, so understanding the clinical and diagnostic 
presentations should be updated. Social isolation due to 
the fear of contracting COVID-19 disease in healthcare 
centers could be the reason for the decline in ischemic 
stroke patients. Our study showed the frequency of stroke 
patients significantly decreased during the COVID-19 
pandemic, while the difference between IS stroke and 
IPH frequency in both study periods was not significant.
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