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Abstract
Background  The impact of the COVID-19 pandemic on public health, specifically on patients presenting to the emergency 
department (ED) with non-COVID-related diseases, remains largely undocumented.
Objective  This study explored how overall rates of presentations to the emergency department were impacted immediately 
after the declaration of the COVID-19 pandemic, and specifically how key presenting symptoms representing emergency, 
standard and low-acuity conditions were impacted.
Methods  A sequential modified Delphi survey and cross-sectional analysis of administrative census data from a tertiary care 
center in New Brunswick, Canada, were performed. Details of ED presentations for emergency, standard and low-acuity 
conditions from February 1 to April 30, 2020, were compared to data from previous years.
Results  There was a significant decrease in the number of patients visiting the ED with emergency, standard and low-acuity 
complaints immediately after March 13, 2020, compared to 2019. The proportion of females and males remained similar, 
with a median age of 48 years in 2020 and 44 years in 2019. Total presentation patterns to the ED (registrations, admissions 
to hospital and left without being seen numbers) decreased, compared to previous years.
Conclusions  We report a predictable decrease in patient visits to the ED with minor, non-life-threatening conditions during a 
pandemic. However, we also report a decrease in presentations for emergency and standard conditions. Improved messaging 
highlighting the need to seek help for “true” emergencies, while providing non-ED options for minor, non-life-threatening 
conditions, may be helpful under normal circumstances and during future pandemics.
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Résumé
Contexte  L’impact de la pandémie COVID-19 sur la santé publique, en particulier sur les patients se présentant aux services 
d’urgence (SU) avec des maladies non liées à la COVID, demeure en grande partie non documenté.
Objectif  Cette étude a exploré la façon dont les taux globaux de présentations au service des urgences ont été touchés immé-
diatement après la déclaration de la pandémie de COVID-19, et plus particulièrement la façon dont les principaux symptômes 
représentant des conditions d’urgence, standard et de faible acuité ont été touchés.
Méthodes  Une enquête Delphi séquentielle modifiée et une analyse transversale des données du recensement administratif 
provenant d’un centre de soins tertiaires du Nouveau-Brunswick, au Canada, ont été réalisées. Les détails des présentations 
du SU pour les conditions d’urgence, standard et de faible acuité du 1er février au 30 avril 2020 ont été comparés aux don-
nées des années précédentes.
Résultats  Il y a eu une diminution significative du nombre de patients se rendant au service d’urgence avec des plaintes 
d’urgence, standard et de faible gravité immédiatement après le 13 mars 2020, par rapport à 2019. La proportion de femmes 
et d’hommes est demeurée semblable, avec un âge médian de 48 ans en 2020 et de 44 ans en 2019. Le nombre total de 
modèles de présentation à l’urgence (inscriptions, admissions à l’hôpital et nombre laissé sans être vu) a diminué par rap-
port aux années précédentes.
Conclusions  Nous faisons état d’une diminution prévisible des visites de patients aux urgences pour des affections mineu-
res qui ne mettent pas leur vie en danger pendant une pandémie. Toutefois, nous signalons également une diminution des 
présentations pour les situations d’urgence et les conditions normales. Des messages améliorés soulignant la nécessité de 
demander de l’aide pour les urgences « réelles », tout en offrant des options non urgentes pour des conditions mineures et 
qui ne mettent pas la vie en danger peuvent être utiles dans des circonstances normales et lors de futures pandémies.

Clinician’s capsule

What is known about the topic?
�The impact of the COVID-19 pandemic on pres-
entations to the emergency department (ED) with 
non-COVID related diseases has not been fully 
documented.

What did the study ask?
�Did the total number of ED patients and the type of 
presenting symptoms change after the declaration of 
the COVID-19 pandemic?

What did this study find?
�Reductions in rates of presentations were seen for low-
acuity, standard, and emergency conditions during the 
early months of the COVID-19 pandemic.

Why does this study matter to clinicians?
�This study identified the need to educate the public 
surrounding the appropriate use of EDs in both normal 
circumstances and during future pandemics.

pulmonary infections [1] As of June 10, 2020, there were 
over 7 million cases worldwide and 413 372 deaths [2]. Fear 
of contracting COVID-19 initially resulted in the public 
being hesitant to seek essential care in emergency depart-
ments (EDs) [3]. A recent study reported that a number of 
patients with myocardial infarctions delayed seeking medi-
cal care because of fear of going to the hospital during the 
pandemic [4].

This study characterizes the changes in ED presentations 
that occurred during the early stages of the COVID-19 pan-
demic, specifically the change in ED presentation patterns 
for selected emergency, standard and low-acuity conditions, 
as well as total presentations of patients, in a Canadian prov-
ince that had relatively few confirmed cases of COVID.

Methods

A sequential modified Delphi survey and cross-sectional 
analysis of ED census data, from a large tertiary hospital 
ED in New Brunswick (NB), Canada, were completed. 
The study used ED census data to analyze the impact of 
the COVID-19 pandemic on all visits to the ED, as well as 
“emergency,” “standard” and “low-acuity” presenting com-
plaints to the ED.

An initial list of presenting complaints was generated 
using an ED 5-year admissions database (2015–2019). 
Selected presenting complaints in all three acuity catego-
ries were chosen from that list by a modified Delphi pro-
cess involving a panel of experts. Surveys were conducted 
in rounds, and after each round, the responses were collated 

Introduction

In early 2019, a novel coronavirus, SARS-CoV-2, caused an 
outbreak of respiratory illness across the world, later termed 
COVID-19. The outbreak spread globally, and on March 11, 
2020, the World Health Organization declared COVID-19 
as a pandemic. At that time, there were 118,000 cases in 
114 countries, with 4291 deaths as a result of overwhelming 
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and fed back to the experts until a consensus of 80% agree-
ment was reached [5–8]. In our study, the modified Delphi 
consensus survey was distributed to experienced ED clini-
cians and conducted in three rounds. An electronic query 
of the ED census data was then performed to ascertain dif-
ferences in total patient presentation patterns, as well as 
patients presenting with the final selection of emergency, 
standard and low-acuity conditions. The data were collected 
from February 1 to April 30, 2020, and for the same time 
period in the preceding year (2019), as a control for the typi-
cal baseline presentations seen during this season at the ED. 
Additional data from 2018, 2017 and 2016 were retrieved 
for certain criteria pertaining to total patient presentation 
patterns.

We analyzed registrations and admissions using a linear 
regression model, with each day counted as an observation. 
Our model adjusted for year (2019 = 0, 2020 = 1), pre- or 
post-March 13 (pre = 0, post = 1), and their interaction 
(indicating post-March 13, 2020, average registrations or 
admissions). As such, the coefficient on the interaction was 
the effect of the pandemic on registrations or admissions, 
sometimes called the “difference-in-differences” estimator. 
We also included a control variable for day of the year to 
adjust for the temporal trends (e.g., holiday-related admis-
sions). The regression equation used was:

We reported the change as average per-week changes 
for easier interpretation (multiplying the average per-day 
changes by seven). Changes in visits per week were then 
compared to baseline in 2019 to calculate percentage 
changes. When the baseline in 2020 was meaningfully dif-
ferent from 2019, we used the 2020 value (applicable to 
bite, constipation, earache, hypertension, rash, urinary 
tract infection). (Further details of study design and analy-
sis are provided in Appendix Table 1, Table 2, Table 3 and 
Appendix 2). The study protocol was approved by the Hori-
zon Health Network Research Ethics Board (File number 
100902).

Site characteristics

The study was completed in a tertiary hospital, with an 
annual ED census of 60,000 patients and an admission rate 
of 15%. The incidence of COVID-19 in Atlantic Canada, and 
specifically in New Brunswick, was low during the initial 
months of the pandemic [9] New Brunswick only had 11 
confirmed cases on March 19, 2020, when the Provincial 
State of Emergency was declared, and as of June 9, 2020, 
the total number of confirmed cases in the province was 147 
with 1 death [10].

ED Use Variable =�0 + �1Year + �2Post −March13

+ �3Interaction + �4Day Of Year

Results

The total number of visits to the ED decreased during the 
early months of the pandemic, most notably after March 
13, 2020, a few days after the World Health Organization 
declared COVID-19 as a pandemic. Total visits before and 
after March 13 were 4146 and 3047 in 2020, compared to 
4277 and 5451 in 2019. Total admissions before and after 
March 13 were 608 and 582 in 2020, compared to 657 and 
805 in 2019. Data collected between February 1 to April 
30, 2020, showed that ED registrations and admissions were 
lower when compared to the same time period in 2019, 
2018, 2017 and 2016. Total ED registrations were 14976 in 
the 2019 window, and 11317 in the 2020 window, decreas-
ing by 24.4%. Total admissions and left without being seen 
(LWBS) numbers also decreased (Appendix Table 4).

Rates of ED presentation for the selected emergency, 
standard and low-acuity conditions decreased significantly 
after March 13, 2020. The total number of visits for the 
selected emergency, standard and low-acuity visits dur-
ing the pandemic was 2555, 1121 and 3517, compared 
to 3068, 1692 and 4968 during the same time period in 
2019, respectively. On average, this represented a weekly 
decrease of − 61.3 (CI − 85.4, − 37.2) or 24.3% in emer-
gency, − 158.3 (CI − 189.99, − 126.7) or 40.9% in standard 
and − 85.7 (CI − 103.3, − 68.1) or 79.3% in low-acuity 
visits. Emergency admissions numbers decreased by 12.04 
(CI − 22.99, − 1.1) and standard admissions decreased by 
10.9 (CI − 21.04, − 0.69) per week. The following selected 
presenting complaints were less likely to be seen during the 
pandemic: abdominal pain, anxiety or situational crisis, back 
pain, constipation, depression or suicidal, earache, eye pain, 
fever, general weakness, hypertension, headache, laceration 
or puncture, nausea and/or vomiting, palpitations or irregu-
lar heart rate, rash, sore throat, urinary tract infection. Only 
cardiac arrest, seizures, urinary retention and weakness or 
cerebral vascular accident failed to decrease in frequency of 
presentation (Appendix Table 5, Table 6 and Fig. 1). Age 
and gender characteristics were similar.

Discussion

The COVID-19 pandemic is one of the most serious public 
health crises in recent times. However, its hidden impact 
on overall public health, specifically on other (non-COVID) 
diseases, remains unknown. Delays in seeking medical atten-
tion for critical illness may result in increased morbidity and 
mortality, resulting in future increased strain on services.

Our findings show that ED presentations fell signifi-
cantly across the spectrum of severity during the early 
stages of the COVID-19 pandemic in a Canadian province 
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with a low rate of actual COVID infection. Similarly, a 
recent study published by the Centers for Disease and Con-
trol Prevention noted a decline in US ED visits nationwide 
during the early months of the COVID-19 pandemic [11] 
This highlights how the combined innate fear of infection 
and public messaging can impact the attendance patterns 
of patients to EDs, even when the actual risk of expo-
sure is low. There is a need to ensure that public health 
messaging balances the potential risk of propagating the 
spread of novel infective agents in the community versus 
the ongoing risk from common established diseases. While 
it may be advisable that patients do not visit an ED with 
minor conditions during a pandemic, it is concerning that 
a similar pattern of decreased presentations was seen for 
emergency and standard conditions. Were there actually 
less patients suffering from abdominal pain or general 

weakness, or did patients avoid visiting the ED when they 
experienced symptoms that would have led them there 
prior to the pandemic?

Another interesting finding is that left without being seen 
rate decreased during the pandemic. This could reflect the 
ED’s capacity to cope with a lower, more manageable rate 
of presentations, despite increased distancing and require-
ment for infectious disease controls. This study could assist 
future research examining methods to reduce inappropriate 
ED visits, which may impact wait-times and overcrowding 
[12], and assist in better public information messaging.

The study has several limitations including subjectivity to 
the final list of presenting complaints, the use of census data, 
relying on a single site, not measuring the actual outcomes 
for presentations, or identifying where patients may have 
sought medical attention other than the ED.

Fig. 1   Emergency Department Presentation trends for selected emer-
gency (a), standard (b) and low-acuity (c) presentations for a three-
month window, immediately before and during the initial phases of 
the 2020 COVID-19 pandemic, compared with 2019 data, for a ter-
tiary center in New Brunswick, Canada. (“2020 Raw” and “2019 

Raw” gray lines indicate the daily raw data. “2019 MA” blue line 
and “2020 MA” red line represent 7-day moving averages. The green, 
shaded area indicates declaration of the State of Emergency com-
mencing March 13, 2020.)
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Conclusion

During the early months of the COVID-19 pandemic in 
a setting of low incidence for the novel coronavirus, ED 
presentations decreased in general, including presentations 
categorized as emergency, standard and low acuity. Public 
communication strategies are needed to ensure those with 
potentially serious emergency conditions seek appropriate 
ED attention, while those with minor, non-life-threatening 
conditions are directed elsewhere.
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