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of this study is to describe the pattern and characteristics of Emergency Department visits during the
COVID-19 pandemic period, compared with the same period in the previous year, including the patients’
demographic information, acuity level, length of stay, and admission rate.

Methods: Data were collected from King Abdulaziz Medical City in Riyadh, Saudi Arabia. The health records
of all the patients who presented at the Emergency Department from January 2019 to September 2020

Keywords:
Emergency department visits

COVID-19 were retrospectively reviewed. The variations in the patient and the visit characteristics were described
Health care utilization for the periods before and during COVID-19.

Access to care Results: The records of 209,954 patients who presented at the Emergency Department were retrieved. In
Emergency admission rate contrast to 2019, the number of visits during the pandemic period reduced by 23%. A dramatic decrease
Ramadan was observed after the announcement of the first COVID-19 diagnosed case in Saudi Arabia, and sub-
AQUity level sequently the numbers gradually increased. The patients who presented at the Emergency Department
Primary care during the pandemic period were slightly older (mean age, 43.1 versus 44.0 years), more likely to be

older, more urgent and had a higher admission rate compared to the pre-pandemic period. There was a
slight increase in visits during the daytime curfew hours and a decrease during the nighttime.
Conclusion: We report a considerable decrease in the number of Emergency Department visits. The reduc-
tion was higher in non-urgent and less urgent cases. Patients presenting at the Emergency Department
during the curfew times were more likely to stay longer in the Emergency Department and more likely
to be admitted, compared with the pre-pandemic period.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for
Health Sciences. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).

Introduction detected in Wuhan, China. The World Health Organization (WHO)
recognized this outbreak as coronavirus disease 2019 (COVID-19)
Background and officially declared a pandemic on March 11,2020 [1]. On March

2,2020, Saudi Arabia identified the first positive COVID-19 case [2].
In December 2019, an outbreak of cases with unexplained low The Saudi government promptly took several preventive actions in
respiratory tract infections caused by a new coronavirus were first an attempt to contain the virus, including the suspension of prayers
in mosques and travel restrictions [3]. In addition, a strict social dis-
tancing policy, including a partial curfew and complete lockdown,

. were implemented to prevent the spread of the disease [4].
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sity for Health Sciences, P.O. Box 3660, Riyadh, 11481, Saudi Arabia. on Emergency Departments (EDs) use have been reported. For
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instance, the volume of EDs visits showed a significant reduction
in the United States, Italy, France, Switzerland, Finland, Norway,
Israel, and Taiwan [5-14]. There was also a variation in the admis-
sion rates and acuity levels in different countries. The number of
non-urgent and less urgent cases levels decreased, and the admis-
sion rates increased in most countries [12,13,17,18]. However,
these changes were only investigated in the early phase of the pan-
demic and during lockdown, without assessing the change in trends
during the different types of lockdown, as well as the late periods
of 2020. Though it is apparent that younger age groups are affected
less frequently and with a more benign disease spectrum than older
people [15,16], limited studies assessed the variations in the age in
patients presenting at EDs during COVID-19 pandemic [8,9]. In a
systematic review of COVID-19 related research in Saudi Arabia, it
was reported that no study has yet explored the impact of COVID-19
on the use of Emergency Departments [19].

Importance

Previous studies attributed the decline in EDs use to different
factors, such as lockdown and the public’s fear of contracting the
virus [20]. However, investigating the effect of the different cur-
few times as well as the extensive period of 2020 will provide a
better understanding of the decline, to support improved resource
allocation in future [22]. Investigating the demographic informa-
tion, acuity level and admission rates in different circumstances
will enable decision makers and clinicians to update policies and
the risk stratification processes during a pandemic, and to increase
public health awareness for optimal use of EDs.

Aims of the investigation

The aim of the current study was to identify the change in EDs
visits during the COVID-19 pandemic period, compared to the same
period in the previous year. Data will include an assessment of the
variation in the type, acuity level, patient characteristics, as well
as the effect of the different governmental curfew hours. We also
aimed to assess the pattern of EDs visits during specific periods
related to the community of Saudi Arabia, such as during the holy
month of Ramadan with Muslims fasting from sunrise to sunset,
as well as during Eid al-Fitr and Eid al-Adha, two holidays in the
Islamic calendar.

Methods

This observational retrospective study collected data of all the
ED patients visits at King Abdulaziz Medical City in Riyadh, Saudi
Arabia. The ED of King Abdulaziz Medical City is a level 1 trauma
centre and one of the largest emergency care centres in the Mid-
dle East, with an average annual visit volume of 200,000 visits. The
data were retrieved from the hospital’s electronic health records
for all the patients older than 14 years, from January 1, 2019,
to September 19, 2020. The records contained information about
the patient demographic information and the visit characteristics,
including the time and date of visit, length of stay, acuity level, the
reason for ED visit and admission status.

The first diagnosed case of COVID-19 in Saudi Arabia occurred
on March 2, 2020. Subsequently, the cases increased, and the gov-
ernment declared new measures to control virus transmission,
including school closure and a nationwide curfew. The first curfew
imposed was a 12-h partial curfew from 18:00 to 6:00, starting on
March 23, 2020, to April 06, 2020. Subsequently, a 24-h curfew was
imposed from April 07 to April 25. During this period individuals
were allowed to go to an EDs only if they received permission from
officials after completing and submitting an electronic form. Later,
the government announced a 15-h curfew starting from 17:00 to
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Table 1
Characteristics of Emergency Department visitors during the COVID-19 pandemic
period (1 January 2020-17 September 2020) versus the same period in 2019.

Year 2019 2020 P-value
N®=118,405 N=91,548

Daily visit average, N 448 345 -

Female, N (%) 64,464 (54.4) 46,879 (51.2)

Male, N (%) 53,941(45.6) 44,666 (48.8) <0001

Mean age, years (+standard deviation) 43.1(19.7) 44.0 (19.6) <0.001

Severity level®, N (%)

Resuscitation 366 (0.3) 329(0.4)

Emergent 4829 (4.1) 4823 (5.3)

Urgent 55,802 (47.3) 47,490 (52.0) <0.001

Less urgent 50,407 (42.7) 34,942 (38.3)

Non-urgent 6664 (5.6) 3731(4.1)

Nationality, N (%)

Saudi 112,434 (95.0) 85,470 (93.4)

Non-Saudi 5971(50)  6076(66) <0001

Ramadan, N 12,515 7900 -

2 N number of participants.
b Acuity level was determined using the Canadian Triage and Acuity Scale (CTAS).

9:00 from April 26 to May 22, followed by a nighttime curfew (20:00
to 6:00) from May 23 to June 21. On June 21, the government lifted
the curfew in Riyadh.

In this study, we reviewed the number of ED visits during the
different curfew times and compared the findings with the same
period in the previous year (2019). To control for the seasonal varia-
tion in ED visit volumes, we selected January 1, 2019, to September
17, 2019, as the “baseline” period to compare the patient demo-
graphic information and the visit characteristics. In addition, we
analyzed the time and number of visits during the period of the
holy month of Ramadan in 2019 (May 1 to June 3) in comparison
to 2020 (April 23 to May 23).

The frequency and percentage of the visits were calculated and
compared in terms of the different study periods. The acuity level
was determined using the Canadian Triage and Acuity Scale (CTAS),
a validated tool used to prioritize patients in the ED according to
their urgency level from 1 (resuscitation) to 5 (non-urgent) [[23]].
The admission rate was calculated for each period by dividing the
number of patients admitted through the ED by the total num-
ber of ED visits. In terms of age, the mean and standard deviation
are reported and compared with the Independent Samples t-test.
For all the other variables, descriptive statistics were used and are
reported with a cross-tabulation and a chi-square test. All used data
are anonymous and statistical significance was determined at P
< 0.05. All the data were analyzed with Stata (version 15; Stata-
Corp, College Station, TX). This study was reviewed and approved
on August 18, 2020, by the Institutional Review Board at King
Abdullah International Medical Research Center (Approval number
RC20/447/R).

Results

A total of 118,406 patients presented at the ED from January 1,
2019, to September 17, 2019, compared with 91,548 in the same
period in 2020, a decrease of 23%. The mean age of the patients
increased marginally from 43.1 years in 2019 to 44.0 years in 2020.
Compared with 2019, the patients presenting in 2020 were more
likely to be male, non-Saudi and more urgent with CTAS levels of
1 (resuscitation), 2 (emergent) or 3 (urgent). In 2019, the average
daily number of visits was 448 patients per day, compared with 345
per day in 2020 (Table 1). The number of daily ED visits decreased
dramatically after the announcement of the first COVID-19 diagno-
sis in Saudi Arabia on March 2, 2020. During the 12-h curfew period
(March 23, 2020, to April 06, 2020), the number of visits dropped
below 300 per day, compared with the same period in 2019, rang-
ing from 530 to 360 visits per day. This variability between the

133



R.Alotaibietal. Journal of Infection and Public Health 15 (2022) 132-137

Table 2
Change in Emergency Department visit characteristics before and during the various curfew times.
Baseline 12-h Full-time 15-h 10-h

Male, % 46.2 59.6 52.2 53.7 53.2
Saudi, % 94.6 95.5 92.5 92.5 89.9
Mean age, years (+standard deviation) 43.4(19.7) 42.1(18.5) 444 (19.3) 44.5(19.6) 45.3(19.1)
Mean length of stay, hours (+standard deviation) 4.8 (4.5) 3.5(3.3) 4.1(4.6) 4.4 (4.5) 5.00 (4.9)
Admission rate, % 12.0 129 149 13.5 17.2
Severity Level?, %
Resuscitation 0.3 0.7 0.3 0.5 0.4
Emergent 4.4 5.1 6.2 6.1 6.6
Urgent 48.9 48.9 53.4 51.5 54.5
Less Urgent 41.3 38.8 359 36.9 34.2
Non-urgent 5.0 6.5 4.1 49 4.3

2 Acuity level was determined using the Canadian Triage and Acuity Scale (CTAS).

No. of visits

% of total daily emergency department visits

12-hours 24-hours 15-hours. 10-hours
curfew curfew curfew curfew

600

Day of Eid al-Adha
2019 vs 2020

300
|
| |
| | |
200 | /R A \Svvan! | |
| | | | |
First COVID-19
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in Saudi | | | | |
100 | | | | |
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| I 1 |
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Fig. 1. Trend of Emergency Department visits in the same period (January 1-September 17) in 2019 and 2020.
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Fig. 2. Daily Emergency Department by visiting hour and different curfew times.
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Fig. 3. Daily Emergency Department visits during Ramadan 2019/2020, by visiting hour.

same periods in 2019 and 2020 remained consistent during the 24-
hand 15-h curfew periods (Table 2). The ED visits started to increase
modestly during the 10-h curfew period and after the curfew was
suspended. On the day of Eid-Al-Fitr, the ED visits in 2019 and 2020
were almost identical, 259 vs 260, respectively (Fig. 1). The baseline
admission rate was 12.0%, this rate increased in all the curfew peri-
ods, with the highest admission rate of 17.2% observed during the
10-h curfew period. The length of stay (LoS) in the ED decreased
in all the curfew periods, except the 10-h, as there was a slight
increase from the baseline LoS average, from 4.7 h to 5 h. The time
of the ED visits differed slightly between the different curfew peri-
ods when compared to the baseline (Fig. 2). In addition, there was a
slight increase in the daytime visits during the curfew hours, with a
decrease in the nighttime. The same trend was also observed during
Ramadan with an increase in the daytime visits in 2020, compared
to nighttime (Fig. 3). However, when comparing Ramadan to the
baseline period, we observed a different pattern for the time of the
visits in both years, characterized by a major decrease in the visits
from 15:00 and 18:00, followed by an increase, peaking at 20:00

(Fig. 3).

Discussion

This study with 209,953 ED visits before and during the COVID-
19 pandemic period indicated a decrease in the ED visits during the
pandemic period and some variations in the visit characteristics
such as age, nationality, gender, severity level, the time of visit,
length of stay and admission rate. We compared the daily visit rate
and visit characteristics during the holy month of Ramadan and
the two religious holidays in Saudi Arabia. We observed a dramatic
reduction in the number of visits in both 2019 and 2020, compared
with the baseline period. Findings of this report may support policy

makers and clinicians to reallocate and manage ED resources in
different circumstances, for example, rescheduling shifts, diverge

resources between hospitals to avoid the risks of ED overcrowding
and to optimize healthcare utilization [22].
Similar to previous studies, the current study reports areduction
in ED visits during the pandemic, compared with the same period
in 2019 (Fig. 1) [17,24-26]. The reduction began in the early days
of the pandemic period when COVID-19 was first introduced to the
public and before the announcement of the national curfew. A few
reasons may explain the reduction in the ED visits during the pan-
demic. A study reported that 70% of the people who participated
in a poll were concerned about overloading the healthcare system
during the pandemic, and 30% avoided seeking medical attention
to avoid contracting the virus [27,28]. During the non-pandemic
period, these concerns do not exist. Another possible explanation
is that the ED visits decreased due to a reduction in the burden
of specific cases during the pandemic, for example injury-related
cases [24].In the United States (US), a study analyzing 26 million ED
visits in 141 EDs, reported that the greatest reduction in the ED vis-
its was injury-related (-56.1%), suggesting more cautious behavior
during the pandemic. Another recent study from the US found that
trauma admissions reduced with 57% during the pandemic, and a
Spanish study concluded that working from home has contributed
to a reduction of work-related injuries [24,29,30].

During the curfew imposed in 12-, 15-, and 10-h periods, the
proportion of the total daily ED visits in each hour was lower than
the baseline period. Interestingly, the proportion of the total daily
ED visits in each hour during the 24-h curfew days followed almost
the identical pattern of the baseline. A possible explanation of the
pattern seen in the non-24-h curfew days is the government’s
implementation of a new pathway to access medical care during the
curfew hours. Medical attention during curfew hours required offi-

cial permission, obtained through various electronic media, to drive
to the nearest medical facility [31]. This additional step required
for accessing medical care, could cause a delay in seeking medical
attention until after the curfew hours, adding pressure on the ED

during the non-curfew hours (Fig. 2).
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Previous studies in Islamic countries indicated that the pattern
of ED visits changes during the holy month of Ramadan with more
visits during the nighttime. There was a notable sharp reduction
at the time of breaking the fast, approximate 18:00 in Saudi Ara-
bia, followed by a sharp rise peaking around 20:30 [32-34]. In the
current study, the Ramadan of 2019 ED visits had a similar pattern,
however, the 2020 Ramadan had a higher proportion of visits dur-
ing the day, compared with the previous year. This trend is possibly
due to the effect of the curfew period in Ramadan 2020, which was
the whole night.

An interesting pattern of visits was noticed during the two
Islamic holidays, Eid al-Fitr and Eid al-Adha. In both 2019 and
2020, and regardless of the presence or absence of a pandemic,
the number of ED visits dropped significantly on the first day of
both holidays, compared to the average daily visits before and after
that day. The number of visits during 2019 and 2020 Eid al-Fitr was
almost identical in both years. Compared with the Eid al-Adha day,
there was a slight variation in the number of visits between 2019
and 2020, with a lower number during the pandemic. Given that
Islam is the prominent religion in Saudi Arabia, this reduction in
religious holidays might be explained by sociocultural factors and
society traditions, such as family gatherings and elderly visits in the
days of Eid al-Fitr and Eid al-Adha.

A few studies reported that the mean of age of patients visiting
the ED was higher during the pandemic period, which could be
associated with the higher ED acuity presentation [35,36]. This is
consistent with the current finding that the proportion of patients
with a higher acuity, CTAS levels 1, 2, and 3, increased during the
pandemic period. The increased acuity level also occurred during
all the curfew hours, compared to the pre-pandemic period. The
increase in age and severity level can explain the increase in the
admission rate in the current study as older patients are known to
have a higher risk of morbidity and mortality.

A last observation is that the proportion of ED visits by non-
Saudis and male patients increased during the pandemic. Shortly
following the first COVID-19 positive case in Saudi Arabia, the gov-
ernment issued an order to treat all COVID-19 positive patients
free of charge, regardless of their nationality, including people
who violated the immigration rules [37]. This strategy encouraged
non-Saudis or illegal residents to seek medical attention without
fearing legal consequences. Another plausible explanation is that
people working in construction sites, such as road constructions
were allowed to work during the curfew hours, and most of those
workers are male and non-Saudis.

Conclusion

The number of Emergency Department visits decreased during
the pandemic. The visit characteristics differed substantially during
the COVID-19 pandemic period, the admission rates and length of
stay were higher than the pre-pandemic period. Compared with the
baseline ED visits pattern, patients presenting at the ED were more
likely to be older and urgent. Proportion of males and non-citizens
of Saudi Arabia increased during the pandemic period. During the
month of Ramadan when Muslims fast during the day, the number
of visits decreased during the day and increased at night after the
time of breaking the fast.

Limitations

The current study has several limitations that should be noted.
Firstly, the data used were retrieved from a single ED and the find-
ings may not be generalizable to the entire population. Secondly,
data pooled from an adult ED are not representative of younger age
groups (under 14 years old).
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