COVID-19 Pandemic Impact on Emergency Department Visits and Quality of Service:

A Comparative Cross-Sectional Study in a Tertiary Centre
ABSTRACT

Background: The COVID-19 pandemic has contributed to a devastating impact on
emergency departments worldwide, resulting in a global crisis with various health
consequences. We aimed to evaluate this impact on an emergency department (ED) visit of
critical conditions such as Acute Coronary Syndrome (ACS), Cerebrovascular accident
(CVA), Sepsis and Febrile neutropenia (FN), and to assess the quality of the ED after new
adaptive measures were applied.

Methods: This is a comparative cross-sectional study to assess the number of patients who
presented to the ED of King Abdullah Medical city with the specified diagnosis. We
collected data via the E-medical records. We compared the data over three periods pre-
lockdown, lockdown and post lockdown in years 2019-2021. For quality measurement, Adaa
(Ministry of Health's program) was used to calculate the percentage of patients who stayed 4
hours or less in the ED.

Results: The total number of ED visits in the specified periods of study was 8387. The total
numbers of patients for 2019, 2020, and 2020 respectively were 2011 (, ACS 70.4%, CVA
16.3%, sepsis and FN 13.3%.), 2733 (ACS 73.1%, CVA 9.9%, sepsis and FN 17.0%), and
3643 (ACS 64.0%, CVA 19.4%, sepsis and FN 16.7). The average percentage of patients
who stayed 4 hours or less in the ED was 60% and 57.5% for 2020 and 2021, respectively.

Conclusion: Although we expected reductions in ED visits during COVID-19 periods, we

found that visits were rising through the years 2019-2021.
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INTRODUCTION

The COVID-19 Pandemic has contributed to a devastating impact worldwide since the first
case was reported in Wuhan, China in December 2019 [1]. Subsequently, it spread rapidly
across the world and was declared by The World Health Organization (WHO) as a Public
Health Emergency of International Concern (PHEIC) on 30 January 2020 [2]. Resulting in a
global crisis with various health, social and economicconsequences [3].Various measures and
implementations were taken by governments. In the Kingdom of Saudi Arabia, the first case
presentation was confirmed in the country on the 2nd of March 2020 [4]. From then onwards,
numbers of confirmed cases started to rise up to 525,730 and there are 8,249 related deaths
as of the writing of this study [5].

To combat the crisis, strict preventative measures were implemented ranging from travel
bans, Omrah suspension, quarantine, Shifting schools and universities to remote learning,
postponing or suspension of sports events, social and governmental gatherings [6]. Due to the
impact of the crisis, EDs worldwide were forced to reorganize their services to accommodate
the volume of COVID-19-related patients [7].

Regionally, King Abdullah medical city (KAMC) is a tertiary hospital in Makkah, providing
high quality and excellence of patient care, education and research. The Emergency
department

of the centre had numerous measures taken since the beginning of the crisis, similar to
measures taken by health care centres worldwide. These include, division of the ED to
COVID- 19 and non-COVID-19 areas, Creation of isolation rooms, policies changes and

alterations of staff schedules and rotations to avoid exposure and outbreaks [8].

Due to the crisis, there was an increase of mortality and morbidity rates in some critical
conditions such as (ACS, Stroke and sepsis) in various countries based on studies conducted
worldwide [9]. These postponed medical attentions of critical conditions are a result of
various factors, including individual responsibility, fear of exposure to COVID-19 or

preventive measures and actions taken by countries [10].

These factors might have led to unnecessary fatal consequences, morbidity,
and mortality. Moreover, the Performance of the emergency department is measured via
specific key performance indicators (KPIs), to ensure the quality of care and improve the

performance of ED [11]. Some of these KPIs are already implemented in the emergency



department of KAMC, according to the quality department. Therefore, this study aims to
evaluate the impact of COVID-19 on ED visits and quality of service in the pre-pandemic,

pandemic, and late-pandemic periods.

This study will be conducted as a comparative retrospective cross-sectional study. This
research was conducted in order to compare the numbers of critical conditions such as Acute
coronary syndrome, Cerebrovascular accident, Sepsis, and Febrile neutropenia cases
presenting to the emergency department before, during, and after the pandemic. Further more,
to assess the quality of the emergency department after new measures were applied to adapt

to the COVID-19 pandemic protocols.
LITERATURE REVIEW

COVID-19 pandemic effects are still being elucidated. Stay-at-home orders and social
distancing compounded with COVID-19 concerns have caused significant disruptions in
daily life. One notable effect of these variables may be a change in the number of emergency
department (ED) visits.

Since being declared a pandemic by the World Health Organization on March 11, 2020
coronavirus disease (COVID-19), caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), has spread rapidly causing significant suffering worldwide [12]. In the
United States (US) alone there were 895,766 reported cases and 50,439 reported deaths as of
April 26, 2020 [13]. In addition to the physical effects of COVID-19, the disease has also
challenged the psychological resilience of many individuals and altered behavioural patterns.
For instance, a study, which surveyed the Chinese public (from January 31, 2020 to February
2, 2020), found that 54% of respondents rated the psychological impact of the COVID-19
pandemic as moderate or severe. Another study which surveyed the German public (from
March 19, 2020 March 23, 2020) found that 28.2% of respondents were afraid of being
infected by COVID-19 [14,15]. The fear that the public is experiencing due to COVID-19 is
likely exacerbated by measures causing social isolation including quarantines, stay-at-home
orders, travel restrictions and closures of non-essential businesses [16,17]. As people practice
social distancing, self-isolation, and begin working remotely, the potential for injuries such as

trauma due to motor vehicle collisions (MVCs) may decline considerably.

Following WHO’s declaration of COVID-19 as an official pandemic, a study found a

significant drop in overall visits to our ED. Patients presenting to the ED with respiratory and
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infectious issues sharply increased, while visits related to many other complaints decreased.
Musculoskeletal- and trauma-related complaints appear to be the most impacted; this may in
part have been due to social distancing and stay-at-home public health messaging resulting in
fewer outdoor activities and vehicles on the road. It is important to note the drop in absolute
numbers of patients who presented to the ED with potentially life-threatening CTAS 1 and 2
acuities (—47 patients/day; a 37.3% decline), strokes (—1.0 patient/day; a 17.6% decline), and
myocardial infarction (MI) (—1.6 patients/day; a 49.9% decline). This a concerning
proportion of patients with time-sensitive emergencies who were not presenting to the ED
immediately following the pandemic declaration, given that there are no known physiological

reasons for the prevalence of these conditions to be lower [18].

Another study conducted in the United States found that the mean number of ED visits per
week for the last four weeks of available data during the pandemic was significantly less than
the four weeks prior to COVID-19 pandemic (p=0.008). The ED visit decrease per week
varied by region, with Region 1 having the greatest decrease (45%). MVCs decreased
substantially across all cities studied, with New York City and Baton Rouge experiencing the

greatest decrease (66%) during the pandemic [19].

A number of factors have likely contributed to the substantial decrease in ED visits observed
in the literature. In light of these findings, it is important to raise patient awareness regarding
acute conditions that are deadlier than COVID-19 and require immediate medical

intervention to ensure recovery.

It has become clear that COVID-19-related illness has the potential to overwhelm critical
care capacity in many, if not all, regions of the world. Telemedicine and telehealth are crucial
tools in disease mitigation, preservation of medical staff and equipment, extension of limited
resources, and expansion of capacity for effective, safe, and efficient healthcare delivery. In
the past two weeks, healthcare organizations across the world have rapidly implemented
telemedicine solutions in an effort to care for patients at home, reduce traffic in hospitals and

waiting rooms, and coordinate with other care providers [20].

Many hospitals and health systems have invested heavily in large hub-and-spoke telecritical
care systems. These integrated and powerful systems should be used and expanded where
they are available. But as system stresses continue to worsen, further expansion and linkage
of existing efforts will be required, particularly in the management of the expected surge of

critical illness [21].



During this global pandemic, telehealth is emerging as an effective and sustainable solution
for precaution, prevention and treatment to stem the spread of COVID-19.

Telehealth is bridging the gap between people, physicians and health systems, enabling
everyone, especially symptomatic patients, to stay at home and communicate with physicians
through virtual channels, helping to reduce the spread of the virus to mass populations and
the medical staff on the frontlines. Critically, hospitals are quickly adopting telehealth to treat
quarantined patients infected with COVID-19 [20].

In addition, the CDC is urging the public and medical staff to use telehealth solutions for
non-urgent communication in an effort to reduce the pressures facing emergency rooms and
clinics. By deploying telehealth solutions and programs, people who are suffering from other
medical ailments during this time can receive care from home, without entering medical
facilities, minimizing their risk of contracting the virus. Telemedicine is being used
extensively in the “forward triage” of patients long before they arrive in the primary care

clinics [21].

The primary care physicians are working tirelessly in the frontlines at ground zero.
Telemedicine enables to divide the patients into the at-risk and not-at-risk groups.
Appropriate measures can then be taken to minimize the risks to healthcare workers and
patients. The right actions can then be taken for the patients who have been pre-screened,

saving precious time and minimizing risks of transmission to all.

Many chronic patients can from home have scheduled teleconsultations to avoid face-to-face
clinic visits and hence minimize their risks of exposure to COVID-19. Chronic medicine can
be delivered to their house. Also, many in-clinic visits with mild acute respiratory infection
can be followed up very closely, almost on a daily basis. Should there be any changes in their
clinical states, appropriate actions can be taken immediately. Telemedicine provides a 24/7
lifeline for patients to connect to their providers. This offers great comfort and assurance to

the patients in these trying times [20].

Telemedicine can be a tool for managing COVID19. However, there is one glaring
disconnect that must resolve. The basis for out-of-hospital management is testing. The
linchpin of management of a pandemic is widespread testing and conventional telemedicine
today may not offer that. Perhaps a ‘crisis-based’ evolution of telemedicine can help find

local testing centers and also manage the flow of patients seeking a test [21].



With respect to COVID19, the data suggests that most people will have a mild infection and
the clinical course will be unremarkable. In these instances, telemedicine may not really be
all that necessary. However, for a smaller subset of higher risk patients, the clinical course
may not be consistent with conventional telemedicine. These patients often present with a
more serious condition that results in rapid decompensation and requires hospitalization. The
reality might be that for COVID19, telemedicine, as it exists now, needs to be modified to
help manage early testing, diagnosis and triage for those who may require in-patient care [20-
21].

METHODS

Study design

This study was a comparative cross-sectional to evaluate the impact of the COVID -19
pandemic on the emergency department. We compared the number of patients visiting the ED
with (CVA, ACS, sepsis, febrile neutropenia) in three different periods. The first period was
from first of March 2019 until 30th June 2019, which will be identified as a pre pandemic
period. The second period was from first of March 2020 until 30th of June 2020, which was
identified as a during-pandemic period. The third period was from first of March 2021 until
30th of June 2021, which was identified as a post-pandemic period. The data were collected

from the hospital electronic system, medical records, and triage system.

Study population

a) All Patients presenting to the Emergency Department at KAMC
b) Inclusion /Exclusion Criteria
Inclusion criteria:

e All Non-Covid19 patients attending to KAMC Emergency Department in the duration
of the study.

e All Covid19 patients presenting with other symptoms attending to KAMC Emergency
Department in the duration of the study.

e Patients who have files in KAMC

e Referred patients from other health care centres.

e Patients admitted as a case of lifesaving.



Exclusion criteria:

e Patients < 16 years old.
e Patients who arrived at the emergency department deceased.
e Pregnant patients.

e Unavailability of medical records.

Study procedures

All patients who attended the emergency department during the period specified were
included in a retrospective comparative cross sectional study. This study was conducted via
data collection from the Emergency department in KAMC. Medical records were used to
identify the following:

e MRN

e Episode Type

e Date of presentation.

e Time of presentation.
e Triage code

e Diagnosis

e Disposition of patient
e Date of discharge

e Discharge Status
A period of 2 weeks was required for data collection.
All participants in this study participated the data collection.

Study duration

The study was estimated to complete enrolment within 2 months from study initiation;
however, enrolment remained open until the study goal is met. The duration of this study for

each subject was a maximum of 6 months.



Outcome assessment

Primary outcome: The number of all patients who presented to the ER and were diagnosed
with ACS, CVS, Sepsis, Febrile neutropenia were collected from three periods. The first
period was from 1% of March 2019 till 30th June 2019, which was identified as a pre
pandemic period. The second period was from 1° of March 2020 till 30th of June 2020 which
was identified as a during-pandemic period. The third period was from 1% of March 2021 till
30th of June 2021 which was identified as a post-pandemic period. After numbers were

collected, we compared between the three intervals using descriptive studies analysis.

Secondary outcome: To compare the percentage of key performance indicators used to
measure quality in the emergency department of KAMC. These included door to doctor,
doctor to decision, decision to disposition, percentage of non-urgent patients, and doctor to
painkiller time. These were compared over three periods similar to the ones specified above.
From the years (2019, 2020, and 2021) from the 1st of March till the 30th of June for each
period.

Data collection and management

In this comparative cross-sectional study, data were collected from the KAMC medical
records, reviewed and documented in data collection form. Data entry were performed in an
excel sheet. Patients were identified by MRN, episode Type, date of presentation, time of
presentation, triage code, diagnosis, disposition of patient, date of discharge, discharge

Status. After verification, data were transferred to the statistical database directly.

Sample size calculation

Numbers of all ED visitors during the pre-pandemic (1 of March 2019 to 30th of June
2019), during-pandemic (1% of March 2020 to 30th of June 2020), and post-pandemic (1% of
March 2021 to 30th of June 2021) were collected.

Statistical analysis

Data obtained were entered and analysed using SPSS program version 23 computer software.
Sociodemographic data are presented using descriptive statistics as means, median,
percentages and standard deviation. Independent T test and one-way Anova are used to show

statistical significance among patients’ characteristics and tool scores. Chi square test is used



to show relationship between categorical variables. Statistical significance is set at a P value
of 0.05 or less.

Ethical consideration

e All investigators will ensure that the study is performed in accordance with ICH —
GCP principle.

e No study activities will be started until the IRB approval is obtained.

e Ethical approval will be sought from KAMC IRB.

e To ensure confidentiality, the data will be obtained from the hospital electronic
medical records, as it shows no patient identity and has no sensitive information in

nature.



RESULTS

The total number of ED visits in the specified periods of study was 8387. The total numbers
of patients for 2019, 2020, and 2020 respectively were 2011 (, ACS 70.4%, CVA 16.3%,
sepsis and FN 13.3%.), 2733 (ACS 73.1%, CVA 9.9%, sepsis and FN 17.0%), and 3643
(ACS 64.0%, CVA 19.4%, sepsis and FN 16.7). The average percentage of patients who
stayed 4 hours or less in the ED was 60% and 57.5% for 2020 and 2021, respectively.

Figure 1 shows the distribution of the ER diagnosis distribution by year. We see that acute

coronary syndrome is the leading cause of ER visits among study participants.

Fig 1
Distribution of diagnosis among total number of visits to the ED
at mentioned time periods
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On the other hand, figure 2 shows the discharge status of patients. It is noticed that most
patients are discharged to home with stable conditions.



Fig 2

Discharge Status of all patients, who visited the ED during the specified
periods of the study
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Figure 3 demonstrates the numbers of deceased patients included in the sample visited to the

emergency department.

Fig 3

Percentage of deceased patients included in the total visits of ED
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It is noticed from figure 4 that most of emergency room visits are from the age group 40-60

years of age.



Fig4

Age distribution of patients among the years
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Male population are more prone to ER visits than female population as illustrated in figure 5.

Fig 5

Gender distribution among the comparison periods
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Key performance indicators analysis is presented in the following figure.



Fig 6

Analysis of key Performance Indicators
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In this graph, the percentages of patients who stayed 4 hours or less in the ED were compared
between the 4 months period of 2020 and 2021

Table 1: DISCHARGE_STATUS * Year Cross tabulation

Year Total
2019.0 | 2020.0 | 2021.0
0 0 0
DISCHARGE_ | Absconded Count 5 15 10 30
STATUS
% within 0.2% 0.5% 0.3% 0.4%
Year
Admission Count 504 809 1077 2390
% within 25.1% | 29.6% | 29.6% | 28.5%

Year




Deceased Count 9 12 7 28
% within 0.4% 0.4% 0.2% 0.3%
Year

Discharge Against Count 113 141 216 470

Medical Advice
% within 5.6% 5.2% 5.9% 5.6%
Year

Discharge Home — Count 1288 1672 2194 5154

Stable
% within 64.0% | 61.2% | 60.2% | 61.5%
Year

Left without being Count 83 56 130 269

seen
% within 4.1% 2.0% 3.6% 3.2%
Year

Transfer Count 9 28 9 46
% within 0.4% 1.0% 0.2% 0.5%
Year

Total Count 2011 2733 3643 8387

% within 100.0 100.0 100.0 100.0

Year

%

%

%

%




Table 2: Chi-Square Tests

Value df Asymptotic
Significance
(2-sided)
Pearson Chi- 59.696° 12 <.001
Square
Likelihood Ratio 60.469 12 <.001
N of Valid Cases 8387

a. 0 cells (0.0%) have expected count less than 5. The

minimum expected count is 6.71.

Table 3: Case Processing Summary

Cases
Valid Missing Total
N Percent N Percent Percent
Deceased Status * 8387 | 100.0% 0 0.0% 8387 | 100.0%
Year




GENDER * Year 8387 | 100.0% 0 0.0% 8387 | 100.0%
Deceased Status * Year
Table 4: Crosstab
Year Total
2019.00 | 2020.00 | 2021.00
Deceased NO Count 1801 2408 3412 7621
Status
% within 89.6% 88.1% 93.7% 90.9%
Year
YES | Count 210 325 231 766
% within 10.4% 11.9% 6.3% 9.1%
Year
Total Count 2011 2733 3643 8387
% within 100.0% 100.0% 100.0% | 100.0%
Year




Table 5: Chi-Square Tests

Value df Asymptotic Exact Sig.
Significance (2-sided)
(2-sided)

Pearson Chi-Square 63.438° <.001 <.001
Likelihood Ratio 65.031 <.001 <.001
Fisher-Freeman- 65.051 <.001
Halton Exact Test
N of Valid Cases 8387

a. 0 cells (0.0%) have expected count less than 5. The minimum expected

count is 183.67.

GENDER * Year
Table 6: Crosstab
Year Total
2019.00 | 2020.00 | 2021.00
GEND Femal | Count 781 1082 1520 3383
ER e
% within 38.8% 39.6% 41.7% 40.3%




Year
Male Count 1230 1651 2123 5004
% within 61.2% 60.4% 58.3% 59.7%
Year
Total Count 2011 2733 3643 8387
% within 100.0% 100.0% 100.0% | 100.0%
Year

Table 7: Chi-Square Tests

Value df Asymptotic Exact Sig.
Significance (2-sided)
(2-sided)

Pearson Chi-Square 5.426° 2 .066 .066
Likelihood Ratio 5.425 2 .066 .067
Fisher-Freeman- 5.417 .066
Halton Exact Test
N of Valid Cases 8387

a. 0 cells (0.0%) have expected count less than 5. The minimum expected




count is 811.16.

Table 8: age_category * Year Cross tabulation

Year Total
2019.00 | 2020.00 | 2021.00
age_categor | 40 and below Count 299 521 633 1453
y
% within 14.9% 19.1% 17.4% 17.3%
Year
above 40 to 60 | Count 750 1112 1466 3328
% within 37.3% 40.7% 40.2% 39.7%
Year
above 60 Count 962 1100 1544 3606
% within 47.8% 40.2% 42.4% 43.0%
Year
Total Count 2011 2733 3643 8387
% within 100.0% | 100.0% | 100.0% | 100.0%
Year




Table 9:

Chi-Square Tests

Value df Asymptotic
Significance
(2-sided)
Pearson Chi-Square 31.728° 4 <.001
Likelihood Ratio 31.702 4 <.001
Linear-by-Linear 10.191 1 .001
Association
N of Valid Cases 8387

a. 0 cells (0.0%) have expected count less than 5. The

minimum expected count is 348.39.

Chi square tests is used to test for the hypothesis that there is a relationship between the

diagnosis category and the year. Interestingly the hypothesis is accepted.

Table 10: Diagnosis category * Year Crosstabulation

Year Total
2019.0 | 2020.0 | 2021.0
0 0 0
Diagnosis ACS Count 1416 1998 2330 5744




category
% within 704% | 73.1% | 64.0% | 68.5%
Year
CVA Count 327 271 705 1303
% within 16.3% 9.9% | 19.4% | 15.5%
Year
SEPSIS Count 262 449 597 1308
% within 13.0% | 16.4% | 16.4% | 15.6%
Year
FEBRILE Count 6 15 11 32
NEUTROPENIA
% within 0.3% 0.5% 0.3% 0.4%
Year
Total Count 2011 2733 3643 8387
% within 100.0 100.0 100.0 | 100.0
Year % % % %
Table 11: Chi-Square Tests
Value df Asymptotic Exact Sig.
Significance (2-sided)

(2-sided)




Pearson Chi-Square 125.062° 6 <.001 b

Likelihood Ratio 131.169 6 <.001
Linear-by-Linear 25.451 1 <.001
Association

N of Valid Cases 8387

a. 0 cells (0.0%) have expected count less than 5. The minimum expected count
is 7.67.

b. Cannot be computed because there is insufficient memory.

DISCUSSION

The total number of ED visits per week across all study regions began to decline
precipitously during the week of March 8, 2020 following months of relative stability. This
drop in the total number of ED visits per week was also preceded by an increased percentage
of visits beginning around the week of February 23, 2020, which correlated with increased
public awareness of COVID-19 as indicated by Google search interest. The increased
percentage of visits can likely be explained by a number of factors including a substantial
increase in actual COVID-19 cases [9,10].

Interestingly, the drop in ED visits per week during the week of March 8, 2020 coincides
with both the World Health Organization declaration describing the COVID-19 outbreak
originated in Wuhan, China as a pandemic on March 11, 2020, and increased Google search

interest (indicating greater public awareness of COVID-19) [1].

The number of ED visits per week for the last four weeks of available data (from the week of
March 15, 2020 to the week of April 5, 2020) was also found to be significantly less than a
period of four weeks (from the week of December 15, 2019 to the week of January 5, 2020)

prior to increased COVID-19 awareness as determined by Google search trends.
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This significant decrease in ED visits per week may partly be explained by desire to maintain
social distancing and a desire to avoid contact with infected individuals. A recent poll
conducted by the Kaiser Family Foundation in the US from March 25-30th, 2020 identified
that 57% of respondents were concerned about being exposed to COVID-19 due to an
inability to stay home and miss work [20]. The results of the poll also demonstrated that 82%
of respondents were concerned that they will be unable to obtain needed medical care due to

the health care system being overrun [20].

This study has several limitations. First, in the process of data collection, we were faced with
a systemic dilemma, where records of patients from the months March and April of 2019
were not completely available as there was a technical transformation of the health care
system used in KAMC (from Medicaplus to Trakcare). Therefore, only admitted visits
records were accessible. Second, the Key Performance Indicators measurement system in the
emergency department of KAMC was implemented after the Adaa (MOH program) was
introduced in the hospital in December of 2019. Due to this access to KPIs data from the

months of 2019 specified in our study were not available.
CONCLUSION

This study was conducted to study if there were reductions in emergency department
visits before, during and after lockdown. However, we found that visits to the emergency
department were rising through the years 2019-2021, respectively. Various possibilities
might have participated in this including, the stability of the health care system in Saudi
Arabia, early measures, presentations, restrictions and actions taken by the country .
Finally, the important role that our ED here in KAMC played during the crisis.
Nevertheless, these findings do not exclude the fact that, awareness of these deadly

medical conditions should be raised, and actions must be taken at all times.

This study recommends doing a comparison between the triage system of the ED of KAMC
(Canadian triage system) and another tertiary centre that uses the same triage system. In
addition, to compare the key performance indicators of the Emergency department of KAMC.

Possibly, in the coming year with the current results we have achieved in the study.
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List of abbreviations

Emergency Department (ED)

Acute Coronary Syndrome (ACS)

Cerebrovascular Accident (CVA)

Sepsis and Febrile Neutropenia (FN)

World Health Organization (WHO)

Public Health Emergency of International Concern (PHEIC)
King Abdullah Medical City (KAMC)

Key Performance Indicators (KPIs)

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
United States (US)

Motor Vehicle Collisions (MVCs)

Myocardial Infarction (MI)

Statistical Package for Social Sciences (SPSS)



REFERENCES

1. Ahn DG, Shin HJ, Kim MH, Lee S, Kim HS, Myoung J, et al. Current status of
epidemiology, diagnosis, therapeutics, and vaccines for novel coronavirus disease
2019 (COVID-19). J Microbiol Biotechnol. 2020;30(3):313-24.

2. Timeline of WHO’s response to COVID-19 [Internet]. [cited 2021 Aug 2]. Available

from: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactivetimeline

3. Boserup B, Mckenney M, Elkbuli A. Since January 2020 Elsevier has created a
COVID-19 resource centre with free information in English and Mandarin on the novel
coronavirus COVID- 19 . The COVID-19 resource centre is hosted on Elsevier

Connect , the company ’ s public news and information . 2020;(January).

4. Qureshi MN, AlRajhi A. Challenge of COVID-19 crisis managed by emergency
department of a big tertiary centre in Saudi Arabia. Int J Pediatr Adolesc Med
[Internet]. 2020;7(3):147-52. Available from:
https://doi.org/10.1016/j.ijpam.2020.08.001

5. Daily Updates - Public Health Authority [Internet]. [cited 2021 Aug 4]. Available from:
https://covid19.cdc.gov.sa/daily-updates/

6. Algaissi AA, Alharbi NK, Hassanain M, Hashem AM. Preparedness and response to
COVID-19 in Saudi Arabia: Building on MERS experience. J Infect Public Health
[Internet]. 2020;13(6):834-8. Available from: https://doi.org/10.1016/j.jiph.2020.04.016

7. Raucci U, Musolino AM, Di Lallo D, Piga S, Barbieri MA, Pisani M, et al. Impact of the
COVID-19 pandemic on the Emergency Department of a tertiary children’s hospital.
Ital J Pediatr. 2021;47(1):1-12.

8. Quah LJJ, Tan BKK, Fua TP, Wee CPJ, Lim CS, Nadarajan G, et al. Reorganising the
emergency department to manage the COVID-19 outbreak. Int J Emerg Med.
2020;13(1):1-11.

9. Qjetti V, Covino M, Brigida M, Petruzziello C, Saviano A, Migneco A, et al. Non-covid
diseases during the pandemic: Where have all other emergencies gone? Med.
2020;56(10):1-10.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactivetimeline
https://doi.org/10.1016/j.ijpam.2020.08.001
https://covid19.cdc.gov.sa/daily-updates/
https://doi.org/10.1016/j.jiph.2020.04.016

10. Cevik Y. Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID- 19 . The
COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public

news and information . 2020;(January).

11. Khalifa M, Zabani I. Developing emergency room key performance indicators: What to
measure and why should we measure it? Stud Health Technol Inform.
2016;226(July):179-82.

12. World Health Organization. WHO director-General's opening remarks at the media
briefing on COVID-19 - 11 march 2020. World Health
Organization. https://www.who.int/dg/speeches/detail/who-director-general-s-opening-
remarks-at-the-media-briefing-on-covid-19---11-march-2020. Published 2020. Accessed
October 23, 2021.

13. Centers for Disease Control and Prevention. Cases of coronavirus disease (COVID-19) in
the u.S. u.S. Department of Health & Human
Services. https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html.
Published 2020. Accessed October 23, 2021.

14. Gerhold L. 2020. COVID-19: Risk perception and coping strategies.

15. Wang C., Pan R., Wan X. Immediate psychological responses and associated factors
during the initial stage of the 2019 coronavirus disease (COVID-19) epidemic among the
general population in China. Int J Environ Res Public Health. 2020;17(5):1729.

16. Parmet W.E., Sinha M.S. Covid-19 — the law and limits of quarantine. New England
Journal of Medicine. 2020;382(15):e28.

17. Desantis R. State of Florida Office of the Governor Executive Order Number 20-91
(essential services and activities during COVID-19 emergency. In: Governor EOoT, ed. State
of Florida2020.

18. Kwok ESH, Clapham G, Calder-Sprackman S. The Impact of COVID-19 Pandemic on
Emergency Department Visits at a Canadian Academic Tertiary Care Center. West J Emerg
Med. 2021 Jul;22(4):851-9.


https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html

19. Boserup B, McKenney M, Elkbuli A. The impact of the COVID-19 pandemic on
emergency department visits and patient safety in the United States. Am J Emerg Med. 2020
Sep;38(9):1732-1736.

20. Singh A, Jha A, Purbey S. Covid-19 Impact on Telemedicine. Journal of Pharmaceutical
Research International. 2021:20-9.

21. Singh A, Ravi P. Adoption of E-health platforms by medical practitioners: Mediating
effect of attitude on E-health platforms usage. Health Marketing Quarterly. 2021 Oct 29:1-3.



