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Abstract
Introduction: COVID-19 has been a gravitating topic in the past months, yet so much information about this new virus is to be unraveled. The 
uncertainties about the virus and its effects have affected a lot of daily life activities. One of these affected activities is emergency department visits 
and how this disease might have changed people perspective on when to go to the emergency. This study aims to assess the effect of COVID-19 
pandemic on emergency department visits for neurological conditions. 

Methods: A retrospective record review study was conducted at King Abdul-Aziz University Hospital (KAUH), during the month of July 2020. The 
study included visits of patients with common neurological conditions (Headache, Seizures and weakness), during Dec 2019 – May 2020 at KAUH, 
Information obtained from the medical records included demographic data, date of visit, reason of visit, history of a similar episode, number of ED 
visits during the past year, priority given at the ED, length of hospitalization, diagnosis of COVID-19 at KAUH, known chronic diseases and whether 
brain imaging was performed and which kind of imaging. A Descriptive analysis was conducted to assess the impact of the pandemic on ED visits; 
statistical analysis (chi-square test) was performed on ED visit data to assess for significance. 

Results: There was a 24% reduction in the number of visits for common neurological symptoms (during the pandemic) time period in comparison 
to (pre-pandemic). However, some other variables have also shown an increase (during the pandemic) time period. Most notably Brain CT scans, 
which underwent a 11.3% increase during the pandemic time period (p=0.005). Some variables have shown no significance change e for example 
relationship between the time period and the reason of visit (p=0.305).

Conclusion: Multiple factors most likely contributed to the decrease in emergency department visits recorded in this study. One of the main 
reasons is the fear of catching COVID-19 infection by just vising the hospitals. Considering these findings, it is predominate to raise awareness 
when patients do need to go to the emergency department due an acute neurological condition regardless of any pandemic.
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Introduction 

Neurological problems are among the common medical emergencies 
presented to the emergency departments (ED). Stroke, seizures, headache 
and acute weakness are the more frequently encountered complaints. As one 
study reports that around 5% of all emergency department visits are due to 
neurological symptoms [1]. Weakness is a common presentation for a stroke 
or Cerebro-Vascular Accident (CVA) which is a neurological condition that 
involves the rapid loss of brain function caused by an interrupted or reduced 
blood supply. Triggered by ischemia (severely reduced blood flow) or blockage 
(thrombosis, arterial embolism) or a haemorrhage (brain blood vessel leaks or 
ruptures) [2]. Old age, high blood pressure, prior stroke, or transient Ischemic 
Attack (TIA), high cholesterol, diabetes, tobacco smoking and atrial fibrillation 
has been reported in a study to be major risk factors [3-5]. Stroke has been one 

of the most significant causes of severe, long-term neurological impairment, 
and physical disability and is a common cause of death globally. Fifteen million 
people worldwide suffer from strokes every year, according to the World 
Health Organization (WHO). Of these, 5 million die, and 5 million more are 
permanently disabled [6] In Saudi Arabia, stroke is seen as a rapidly growing 
problem and a significant cause of illness and death is one of Saudi Arabia's 
most crucial social, economic, and medical problems [7]. One study reports the 
crude incidence of stroke to be 29.8/100,000/year in Saudi Arabia [8]. 

A seizure is a transient occurrence of signs and/or symptoms due to 
abnormal excessive or synchronous activity in the brain. it may be either 
acute symptomatic or unprovoked [9]. Generalized seizures are divided into 
subtypes which are absence, generalized tonic colonic (GTC), myoclonic, and 
atonic [10]. According to the WHO 2010 Global burden of Disease Study, it is 
the second most neurological disorder around the world in terms of disability-
adjusted life years seizures are common neurological emergency that effects 
9-10% of the population [[11,12]. In fact one study showed that the incidence 
of acute symptomatic seizures was 29–39 per 100,000 per year, while another 
study reported that the annual cumulative incidence of epilepsy was 67.77 per 
100,000 persons (95% CI 56.69–81.03) while the incidence rate was 61.44 
per 100,000 person-years (95% CI 50.75–74.38) [13,14]. While not many 
nationwide studies have reported the incidence of seizures, one study reported 
that the prevalence of epilepsy in Saudi Arabia was 6.5/1,000 [15]. 

Headache is the most common neurological condition and it’s among 
the top ten causes of disability [16], as over 45 million suffer from recurrent 
headache in the U.S alone [17]. As for the prevalence in Saudi Arabia it is 
reported to be around 8%-12% [18].
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In the second week of December 2019, the Coronavirus 2 (SARS-CoV-2) 
first emerged in a small local fish and wild animal market in Wuhan city, China. 
The WHO stated that symptoms and disease manifestations of SARS-CoV-2 
were to be named as Corona Virus 19 (COVID-19). COVID-19 symptoms may 
range from normal cold and influenza to a severe critical form, depending on 
the persons’ state of health. Individuals who suffer from diabetes, heart, and 
lung disease are likely to develop the critical forms of COVID -19 which leads 
to death. On March 2020 the WHO has declared Coronavirus outbreak as 
a global pandemic. The drastic spread of COVID-19 has been a matter of 
concern, infecting 1,948,617 patients in 210 countries and territories around 
the world, and causing around 121,846 deaths Worldwide in April 14,2020 
[19,20].

During this pandemic many countries are on lockdown and some 
governments have ordered curfews, all in aims to contain the COVID-19 
outbreak, with that being said some studies have shed the light on different 
aspects of how this pandemic is effecting our health care systems, for example 
one study conducted in a trauma center in New Zealand compared the rate 
of admissions two weeks before and two weeks after the New Zealand 
government declared national lockdown, they reported a 48% reduction in all 
injury related admissions to the trauma center [21]. Emergency departments 
around the world have been heavily impacted in several ways, an example 
of such impact is hospitals in Daegu, Korea. The ER department in some 
hospitals in Daegu city, Korea has temporarily closed their ER department to 
limit Nosocomial transmission [22].

As mentioned above neurological diseases are a common presentation 
to the emergency department, in fact one study reports that seizures alone 
account for 1-2% of all emergency department visits in the US [23]. With that 
being said few studies have shed the light on how the presentation and visit 
volume of these neurological diseases to the ED could be affected during 
this pandemic, one study done at London’s regional stroke center, serving 
a population of 1.8 million in Ontario, Canada aimed to assess the impact 
of COVID-19 pandemic on code stroke activation in the ED (2020 May 26). 
They found a 20% drop in the number of code strokes in 2020 compared to 
2019, immediately after the first cases of COVID-19 were officially confirmed 
[24]. Another study conducted in London shows that attendance at Accident 
and Emergency departments in the UK has been widely reported to have 
decreased precipitously since national lockdown was introduced on March 23, 
2020 [25]. 

On the other hand COVID-19 is a new disease, it’s relation to neurological 
diseases has not been thoroughly investigated yet, brain inflammation, 
confusion, seizures, and strokes have all developed been reported in some 
COVID-19 patients with that being said some studies actually suggest a higher 
rate of cerebrovascular complications in patients with COVID-19 infection 
[26,27].

Furthermore, the impact of this pandemic together with all its aspects and 
how they affect the ED visits for the aforementioned neurological diseases has 
not been thoroughly studied yet. This study aims to assess the effect of the 
COVID-19 pandemic on ED visits regarding stroke, seizures and weakness 
by comparing pre-COVID-19 (December 2019 – February 2020) to COVID-19 
months (March – May 2020).

Research Methodology 

Study design and participants 

This retrospective record review study was conducted during the month 
of July 2020 at King Abdul-Aziz University Hospital (KAUH) conducted in the 
department of paediatrics and approved by the research ethics committee of 
KAUH (Reference No 384-20). This study included all patients evaluated for 
common neurological symptoms (headache, seizures and weakness) during 
the time frame Dec 2019 – May 2020 at the emergency department at KAUH. 
1773 hospital records were reviewed of whom 494 visits were during Dec 2019 
– May 2020.

Data collection 

Information obtained from the medical records included demographic data 
as well as date of visit, reason of visit, history of a similar previous episode, 
number of emergency department visits during the past year, priority given at 
the emergency department, length of hospitalization, diagnosis of COVID-19 
at KAUH, Known chronic diseases and whether brain imaging was performed 
with the type of imaging and the finding. The description of the number of visits 
in regards to the date of visit was considered the primary outcome of this study

 Data entered via Microsoft excel version 2010 and Statistical package for 
the social sciences (SPSS) version 21 was used for statistical analysis. Mean 
and standard deviation were calculated to describe continuous variables while 
numbers and percentages were used for categorical variables. Descriptive 
analysis and chi-square test were used to evaluate the data and find 
associations between different categorical variables. A p-value of (less than 
0.05) was considered significant.

Results 

Results from data analysed to assess the effect of the COVID-1 pandemic 
on emergency department visits for common neurological symptoms showed 
that the total number of visits were 493 of which 281 were in the (pre-pandemic) 
time period while only 212 visits were in the (during-pandemic) time period. 
Demographic and other neurological and emergency department variables are 
reported in Table 1. All variables were compared regarding the two different 
time periods in Table 2.

There was no significant relationship between the time period and the 
reason of visit (p=0.305) the exact numbers presented in the two different 
time periods for each neurological symptom are shown in Figure 1, there was 
also no significant relationship between the timing of the visit (whether it was 
during government lockdown or not) and the reason of visit (p=0.105). Brain 
CT scans were the most ordered type of imaging (90.7%) which underwent 
a 11.3% increase during the pandemic time period (p=0.005). The number 
of visits for Non-Saudi Arabian patients showed a 15.3% increase during the 
pandemic time period while there was a 15.3% decrease in the number of visits 
for Saudi Arabian patients.

There was no significant relationship between the time period and the 
priority given at the emergency department (p=0.193).

Our Investigation provided a full description of different variables in two 
different time periods (pre-COVID-19 and during-COVID-19), it also showed 
significant relationships between the time period and type of brain imaging 
study and also the nationality of the patient.

Discussion 

The COVID-19 is a global pandemic affecting hospitals worldwide, the 
emergency department (ED) is one of if not the most heavily impacted hospital 
departments during this global pandemic, with that being said neurological 
symptoms are commonly presented in the emergency department, some 
of which can be life-disabling or even life-threatening. Our study applies a 
descriptive analysis of ED visits regarding common neurological conditions 
during two different time periods. 

 In our study we found out that there was a 24.5% reduction in the number 
of visits for the common neurological conditions aforementioned in the (during 
pandemic) time period in comparisons to the (pre-pandemic). While we have 
not found other studies assessing the effect of the time period (pre-COVID-19 
versus during-COVID-19) on the number of visits regarding different common 
neurological conditions, we found other similar studies reporting a decline 
in the number of visits during the COVID-19 pandemic, for example a study 
conducted in a trauma centre in New-Zealand which looked at admission 
rates before and during government lockdown due to COVID-19 revealed a 
48% reduction in all injury related admissions [21], another study conducted in 
Canada showed a 20% decrease in the number of code strokes in the first few 
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months of 2020 compared to the equivalent period during 2019 [24], another 
study conducted in Italy reported an overall 73% decrease in ophthalmological 
emergency department [28]. In addition one study conducted in the United 
States Of America which compared the number of ED visits for acute and life 
threatening conditions in the pre-and-during the COVID-19 period noted a 

decrease of 23%,20% and 10% in ED visits regarding myocardial infarction, 
stroke and hyperglycemic crises respectively [29]. This may be due to different 
reasons of instance the governments issuing lockdown would cause people 
to stay at home unless their symptoms were an uttermost emergency which 
varies depending on the person. Public anxiety regarding the pandemic may 

Table 1. Demographic and other neurological and emergency department variables report.

Variables number percent Valid percent

Gender
male 235 47.70% 47.70%

female 258 52.30% 52.30%

Nationality
Saudi 285 57.80% 57.80%

Non-Saudi 208 42.20% 42.20%

Age group
0-14 years 66 13.40% 13.40%

15-64 years 331 67.10% 67.10%
≥65 years 96 19.50% 19.50%

Reason of visit
Headache 220 44.60% 45.60%
Seizures 118 23.90% 24.50%

Weakness 86 17.40% 17.80%
Dizziness 21 4.30% 4.40%

Decrease LOC* 24 4.90% 5%
Other neurological complaints 13 2.60% 2.70%

Visit during government lockdown
Yes 104 21.10% 21.10%
No 389 78.90% 78.90%

History of a similar previous episode
Yes 227 46% 46%
No 266 54% 54%

Priority given at the emergency department
1 49 9.90% 10.50%
2 105 21.30% 22.40%
3 121 24.50% 25.90%
4 180 36.50% 38.50%
5 13 2.60% 2.80%

Emergency Department visits in the past year
1-3 visits 344 69.80% 69.80%
4-7 visits 97 19.70% 19.70%
≥ 8 visits 52 10.50% 10.50%

Length of hospitalization
0 days (not admitted) 346 70.20% 70.20%

1-3 days 73 14.80% 14.80%
4-10 days 44 8.90% 8.90%
≥11 days 30 6.10% 6.10%

Known chronic disease
hypertension 38 7.70% 7.70%

diabetes 26 5.30% 5.30%
both hypertension and diabetes 82 16.60% 16.60%

epilepsy 90 18.30% 18.30%
anemia 12 2.40% 2.40%

chronic headache disease 5 1% 1%
not known to have any chronic disease(medically 

free) 191 38.70% 38.70%

Diagnosis of COVID-19 at KAUH
Yes 25 5.10% 5.10%
No 468 94.90% 94.90%

Underwent brain imaging
Yes 182 36.90% 36.90%
No 311 63.10% 63.10%
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Table 2. All variables were compared regarding the two different time periods.

(n) Pre-Pandemic During-Pandemic

Gender
Male 131 104

Female 150 108

Nationality
Saudi 181 104

Non-Saudi 100 108

Age group
0-14 years 34 32
15-64 years 191 140
≥65 years 56 40

Known chronic disease
Hypertension 23 15

Diabetes 18 8
Both hypertension and 

diabetes 45 37

Epilepsy 55 35
Anemia 6 6

Chronic headache disease 4 1
Not known to have any 

chronic disease 102 89

Reason of visit
Headache 134 86
Seizures 70 48

Weakness 45 41
Dizziness 9 12

Decrease LOC 13 11
Other neurological 

complaints 5 8

History of a similar previous episode
Yes 132 95
No 149 117

Priority given at the emergency department
1 23 26
2 61 44
3 69 52
4 107 73
5 4 9

Underwent brain imaging
Yes 95 87
No 186 125

(n) Pre-Pandemic During-Pandemic

Gender
Male 131 104

Female 150 108

Nationality
Saudi 181 104

Non-Saudi 100 108

Age group
0-14 years 34 32
15-64 years 191 140
≥65 years 56 40

Known chronic disease
Hypertension 23 15

Diabetes 18 8
Both hypertension and 

diabetes 45 37

Epilepsy 55 35
Anemia 6 6

Chronic headache disease 4 1

Not known to have any 
chronic disease 102 89

Reason of visit
Headache 134 86
Seizures 70 48

Weakness 45 41
Dizziness 9 12

Decrease LOC 13 11
Other neurological 

complaints 5 8

History of a similar previous episode
Yes 132 95
No 149 117

Priority given at the emergency department
1 23 26
2 61 44
3 69 52
4 107 73
5 4 9

Underwent brain imaging
Yes 95 87
No 186 125

be another possible reason as more people are practicing social distancing 
and avoiding crowded areas and places which are thought to carry a higher 
risk of COVID-19 exposure, instead they try to manage non-urgent symptoms 
alone or by contacting medical personnel via telephone or mobile applications 
[28].

Our study also showed a significant increase in the rates of emergency 
Brain CT scans in the during-COVID-19 time period compared to the (pre-
COVID-19) time period; to our knowledge no previous studies have assessed 
these two variables, yet. In our opinion this increase could be due to the fact 
that the ED physicians during the COVID-19 pandemic are both physically 
and mentally engaged in dealing with COVID-19 related concerns, therefore 
when other Non-COVID-19 related symptoms or conditions present to the ED, 
in this case neurological; we believe they would be accordingly presumed as 
life-threatening until proven otherwise. 

Our study further demonstrated a significant increase in the number of 
visits for Non-Saudi Arabian patients in the during-pandemic time period, 
we think that this increase would be due to the fact that the Saudi-Arabian 
government placed an order to treat all COVID-19 patients free of charge 
regardless of their nationality, in both private and public hospitals, this may 
have caused Non-Saudi Arabian patients to have a lower threshold for visiting 
the emergency department at King Abdul-Aziz University Hospital (KAUH) for 
various conditions both COVID-19 and non-COVID-19 related.

Limitations and Further Suggestions 

As this was a single centred retrospective record review of a terse period 
of time during the COVID-19 pandemic as we only 3 months were included, 
therefore it may not be generalized in other centres. Our choice to compare 
the COVID-19 months with the immediately preceding months together with 
Choosing March 1st as our start date of the COVID-19 pandemic period were 
somewhat arbitrary. However, these choices were made based on a couple 
of factors, first being that March witnessed an increasing amount of public 
health awareness campaigns regarding COVID-19 compared to the preceding 
months, it was also on March 11th that the world health organization (WHO) 
declared the COVID-19 outbreak as a global pandemic, another important 
factor is that the first confirmed positive COVID-19 case in Saudi Arabia was 
reported on March 8, furthermore the Saudi Arabian government issued the 
first lockdown order on March 23rd . Because our study was a retrospective 
record review, we were limited by poor documentation [30,31].
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Figure 1. The exact numbers presented in the two different time periods for each neurological symptom.

We encourage future researchers to look into the confirmed COVID-19 
cases whom initially presented with neurological symptoms; they may also 
want to expand the time frame possibly comparing the total visits during 2019 
with 2020.

Conclusion 

As more and more studies are emerging regarding this global pandemic 
and it’s possible neurological sequelae, we do not have to ignore the community 
related impact of this pandemic on the ED visits for common neurological 
symptoms. In this study we observed a decline in the number of emergency 
department visits for common neurological symptoms, This overall reduction 
of visits which include some potentially severe and life threatening conditions, 
As it illustrates patients with some serious conditions are delaying or even 
withholding their appropriate needed care, is in fact a very consequential 
matter and represents a serious public health concern, therefore it is essential 
to educate the population about the urgent neurological conditions that require 
prompt care and the seriousness of delaying the needed care. Furthermore 
with the health care current focus on battling this global pandemic, it may be 
possible that some Non-COVID-19 related patients may not be receiving the 
legitimate necessary care for their specific conditions. Therefore campaigns 
promoting different ways to avoid these consequences are needed. In 
conclusion, although we have looked into some aspects of how the emergency 
department visits for common neurological conditions can be affected during 
the COVID-19 pandemic there is still in our opinion a sea of future studies that 
can help make us understand and possibly avoid certain consequences as the 
medical field has definitely suffered and will continue to suffer from the mass 
effect of this global pandemic which if truth be told has various aspects that 
research till this date has barely scratched the surface of.
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