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ABSTRACT

BACKGROUND: Reduced use of the emer-
gency department during the COVID-19
pandemic may result in increased dis-
ease acuity when patients do seek health
care services. We sought to evaluate
emergency department visits for com-
mon abdominal and gynecologic condi-
tions before and at the beginning of the
pandemic to determine whether changes
in emergency department attendance
had serious consequences for patients.

METHODS: We conducted a population-
based analysis using administrative data
to evaluate the weekly rate of emergency
department visits pre-COVID-19 (Jan. 1-
Mar. 10, 2020) and during the beginning of
the COVID-19 pandemic (Mar. 11-June 30,
2020), compared with a historical control

period (Jan. 1-July 1, 2019). All residents
of Ontario, Canada, presenting to the
emergency department with appendicitis,
cholecystitis, ectopic pregnancy or mis-
carriage were included. We evaluated
weekly incidence rate ratios (IRRs) of
emergency department visits, manage-
ment strategies and clinical outcomes.

RESULTS: Across all study periods,
39691 emergency department visits
met inclusion criteria (40.2 % appendi-
citis, 32.1% miscarriage, 21.3% chole-
cystitis, 6.4% ectopic pregnancy). Base-
line characteristics of patients
presenting to the emergency depart-
ment did not vary across study periods.
After an initial reduction in emergency
department visits, presentations for

cholecystitis and ectopic pregnancy
quickly returned to expected levels.
However, presentations for appendi-
citis and miscarriage showed sustained
reductions (IRR 0.61-0.80), with 1087
and 984 fewer visits, respectively, after
the start of the pandemic, relative to
2019. Management strategies, compli-
cations and mortality rates were similar
across study periods for all conditions.

INTERPRETATION: Although our study
showed evidence of emergency depart-
ment avoidance in Ontario during the
first wave of the COVID-19 pandemic, no
adverse consequences were evident.
Emergency care and outcomes for
patients were similar before and during
the pandemic.

voidance of the emergency department for conditions
A that may require urgent surgery has been a global concern

during the COVID-19 pandemic, and could result in higher
case severity and morbidity.** Resource constraints and provider
concerns around the safety of surgery*% may influence rates of
nonoperative management for abdominal and gynecological
emergencies,’ even when existing nonoperative options are not
optimal. Limited data suggest that patients with appendicitis and
cholecystitis, the 2 most common abdominal emergencies that
routinely require operative management,®® may be more likely to
avoid the hospital,'® present with more severe illness®!® and be
managed nonoperatively during the pandemic, with uncertain con-
sequences for patient outcomes.!%% Similarly, the management of

early pregnancy complications (i.e., miscarriage and ectopic preg-
nancy) may be medical or surgical, depending on patient prefer-
ence and pregnancy characteristics (e.g., stability, gestational
age).’ Up to 80% of women experiencing miscarriage routinely
access emergency services; however, there are concerns that
women requiring emergency care for miscarriages are avoiding the
emergency department.’® Reduced access to emergency care for
early pregnancy complications may result in more adverse out-
comes; a study in Italy found an increased rate of ruptured ectopic
pregnancy in the early months of the pandemic.*¢

We sought to characterize the impact of COVID-19 on emer-
gency department visits for and management of appendicitis,
cholecystitis, miscarriage and ectopic pregnancy. We aimed to
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determine if there was a difference in the rate of patients present-
ing to the emergency department before and during the pan-
demic, whether a reduction in emergency department visits for
these conditions resulted in adverse patient outcomes and
whether the proportion of patients undergoing operative man-
agement differed before and during the pandemic.

Methods

Study design and data sources

We conducted a population-based, repeat cross-sectional study
of Ontario residents who presented to the emergency depart-
ment with common abdominal or gynecological problems
between Jan. 1, 2019-July 1, 2019, and Jan. 1, 2020-June 30,
2020. We used health administrative data held at ICES, which is
authorized to collect and use health care data for the purposes
of health system analysis, evaluation and decision support.
Secure access to these data are governed by policies and pro-
cedures that are approved by the Information and Privacy Com-
missioner of Ontario. We followed the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
reporting guidelines.'”

The Canadian Institute for Health Information National Ambu-
latory Care Reporting System captures demographic, diagnostic,
procedural and discharge data for all emergency department vis-
its in Ontario, Canada. The Discharge Abstract Database captures
similar data for all acute care hospitalizations. The Registered
Persons Database (RPDB) is a vital statistics registry that con-
tains demographic data for all Ontario residents eligible for care
under the Ontario Health Insurance Plan (OHIP), and captures
date of death (in and out of hospital). We used RPDB eligibility
files to determine population counts and person-weeks at risk.
We used ICES-derived, validated cohorts to characterize patient
comorbidities.’®* We linked and analyzed data sets at ICES using
unique encoded identifiers.

Study population

We identified residents of Ontario with a valid OHIP number
who presented to the emergency department with appendici-
tis, cholecystitis, ectopic pregnancy or miscarriage between
Jan. 1, 2019-July 1, 2019, and Jan. 1, 2020-June 30, 2020. We
identified diagnoses using the main presenting diagnosis codes
of the enhanced Canadian version of the International Classifi-
cation of Diseases and Related Health Problems, 10th Revision
(ICD-10-CA), restricted by age and sex, where appropriate
(Appendix 1, Section A, available at www.cmaj.ca/lookup/
doi/10.1503/cmaj.202821/tab-related-content). We followed all
patients for 30 days from the index emergency department visit
up to July 31, 2020.

Outcomes

Our primary outcome was weekly rates of emergency depart-
ment visits per 100000 person-weeks. For each condition and
each week of the study period, we calculated the number of days
at risk for emergency department visits for all OHIP-eligible
people, restricted by age and sex as per Appendix 1, Section A.

We divided the sum of the days at risk by 7 to obtain total
person-weeks at risk for a given week and condition. If a patient
was admitted to hospital for any condition, we did not include
the duration of the hospital stay in days at risk.

We used Mar. 11, 2020, the date of the first reported death
from COVID-19 in Ontario, to define the start of the COVID-19
period. We calculated weekly rates of emergency department
visits in the pre-COVID-19 (Jan. 1, 2020-Mar. 10, 2020, week 1 to
10) and COVID-19 (Mar. 11, 2020-June 30, 2020, week 11 to 26)
periods and compared these with an equivalent week in an his-
torical control period (Jan. 1, 2019-July 1, 2019) to account for
seasonal trends.

For each patient presenting to the emergency department,
we ascertained patient characteristics (age, sex, neighbourhood
income quintile,® rurality,® comorbidities), time of presentation
(regular hours [weekdays from 7:00 to 17:00], after hours [week-
days 17:00-7:00] and weekend [Saturday, Sunday, statutory holi-
days]) and hospitalization after the index emergency department
visit. We also identified management strategies using the Canad-
ian Classification of Health Interventions, including diagnos-
tically relevant surgical and interventional radiological proced-
ures (e.g., abdominal abscess drain), surgical approaches
(laparoscopic v. open) and medical management of miscarriage
and ectopic pregnancy (e.g., antibiotics, misoprostol, or expect-
ant management) (Appendix 1, Section B).

We ascertained total length of stay in hospital, repeat visits to
the emergency department, hospital readmission, complications
and deaths for all patients. We evaluated all secondary outcomes
within 30 days of index emergency department visit. We defined
length of stay as the total number of days in hospital from index
visit, including readmissions, if any. We captured repeat emer-
gency department visits and hospital readmissions for the same
diagnosis. We defined complications based on the National Sur-
gical Quality Improvement Program,? as well as specific mater-
nal morbidity indicators relevant to early pregnancy complica-
tions (Appendix 1, Section C).22-%

Statistical analysis

We used incidence rate ratios (IRRs) to compare the weekly
rate of emergency department visits per 100000 person-weeks
in the historical control period with the corresponding weekly
rate of emergency department visits in the pre-COVID-19 and
COVID-19 periods (e.g., the first week in the pre-COVID-19
period was compared with the corresponding week in 2019).
We calculated Wald-based 95% confidence intervals for IRRs
assuming independent Poisson rates (2-sided, oo = 0.05).2° An
IRR with an upper confidence limit less than 1 denotes a statis-
tically significant reduction in weekly emergency department
visits. We compared baseline characteristics between equiva-
lent time periods (e.g., weeks 1-10 in the pre-COVID-19 period
v. weeks 1-10in the 2019 control period) using the standard-
ized difference. Standardized differences of < 10% represent a
minimal imbalance between periods.?” We compared second-
ary outcomes between equivalent time periods using the %2
test and the Kruskal-Wallis nonparametric test, where
appropriate.
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Ethics approval

ICES is a prescribed entity under Ontario’s Personal Health Infor-
mation Protection Act (PHIPA). Section 45 of PHIPA authorizes
ICES to collect personal health information, without consent, for
the purpose of analysis or compiling statistical information with
respect to the management of, evaluation or monitoring of, the
allocation of resources to or planning for all or part of the health
system. Projects that use data collected by ICES under section 45
of PHIPA, and use no other data, are exempt from review of
research ethics boards. The use of the data in this project is
authorized under section 45 and approved by ICES’ Privacy and
Legal Office.

Results

A total of 39691 emergency department visits occurred during
the 2019 and 2020 study periods, including 15964 (40.2%) visits
for appendicitis, 12733 (32.1%) visits for miscarriage, 8457
(21.3%) visits for cholecystitis and 2537 (6.4%) visits for ectopic
pregnancy. The weekly number of patients presenting to the
emergency department in the pre-COVID-19 period was similar to
the equivalent weeks in the historical control period, across all
conditions. However, the start of the COVID-19 period was
accompanied by a decrease in weekly emergency department
visits compared with equivalent weeks in the historical control
period. Weekly relative rates are presented in Figure 1, and abso-
lute differences in rates of emergency department visits are pre-
sented in Appendix 1, Section D.

The rate of patients presenting to the emergency department
for appendicitis and miscarriage showed sharp, sustained
decreases in the COVID-19 period. Weekly IRRs for both appendi-
citis and miscarriage ranged from 0.61 to 0.80 during the COVID-
19 period compared with the corresponding week in the previous
year, indicating a 20%-39% reduction in emergency department
visits. Emergency department visits for appendicitis were below
expected volumes for 11 of the 16 weeks of the COVID-19 period,
with an absolute decrease of 1087 visits. The absolute difference
in the weekly rate of emergency department visits for appendi-
citis ranged from -0.81 to -0.18 per 100000 person weeks. Emer-
gency department visits for miscarriage during the COVID-19
period were below expected volumes for 14 of the 16 weeks.
Overall, 984 fewer patients presented to the emergency depart-
ment with a miscarriage during the COVID-19 period compared
with the equivalent period of the historical control. The absolute
difference in the weekly rate of emergency department visits for
miscarriage ranged from -3.1 to -1.3 per 100000 person weeks.

Visits to the emergency department for cholecystitis showed
an initial decrease in the COVID-19 period, with weekly IRRs that
ranged from 0.60 to 0.76 for 3 weeks; however, emergency
department visits returned to expected volumes after week 5 of
the COVID-19 period. Visits for ectopic pregnancy were below
expected volumes for 3 nonconsecutive weeks of the 16-week
COVID-19 period, with IRRs ranging from 0.53 to 0.60 during
those weeks versus the historical control period. There was no
subsequent increase in emergency department visits for chole-
cystitis or ectopic pregnancy above expected volumes; weekly

emergency department visits remained consistent with the his-
torical control period for the remainder of the pandemic period.

Baseline characteristics of patients presenting to the emer-
gency department were similar between study periods, both
overall (Table 1) and by condition (Appendix 1, Section E). Over
the entire study period, 52.1% (n = 20831) of patients were
admitted to hospital; admission rates varied by condition, from
80.1% (n = 12793) for appendicitis to 34.2% (n = 868) for miscar-
riage. Similarly, although 48.4% (n = 19208) of patients received
an intervention (surgical or image-guided), the proportion
receiving an intervention varied from 76.2% (n = 12167) of
patients with appendicitis, to 37% (n = 949) of patients experi-
encing a miscarriage. The overall mortality rate was 0.24%
(0.12% for patients with appendicitis, 0.91% for patients with
cholecystitis); at 30 days, no patients with ectopic pregnancy or
miscarriage had died.

We did not observe any differences across study periods in
rates of hospitalization after the index visit to the emergency
department, in frequency or type of interventions (i.e., open v.
laparoscopic), in repeat visits to the emergency department, in
hospital readmission, in total length of stay, in complications or
in mortality rates for any of the conditions (Table 2). In addition,
there were no differences in outcomes when the first 6 weeks of
the COVID-19 period were compared with the equivalent period
in the historical control. A slight increase in interventions was
seen in all 2020 compared with 2019 for both the pre-COVID-19
and COVID-19 periods.

Interpretation

In this population-based study, we observed an initial reduc-
tion in emergency department visits for appendicitis, miscar-
riage, cholecystitis and ectopic pregnancy during the first wave
of the COVID-19 pandemic in Ontario. Following the initial drop,
visits for cholecystitis and ectopic pregnancy quickly returned
to expected levels, but emergency department visits for appen-
dicitis and miscarriage showed sustained reductions. We did
not identify any change in patient management; specifically,
we did not observe an increase in the number of patients man-
aged medically rather than surgically. We also did not observe a
difference in the proportion of surgically managed patients
undergoing laparoscopic compared with open procedures, or
undergoing image-guided techniques such as percutaneous
drains. Importantly, in spite of the sustained decrease in emer-
gency department visits for appendicitis and miscarriage, no
increase in adverse patient outcomes was observed during the
study period. Patients did not appear to present with higher
acuity or suffer higher morbidity. Similar management strat-
egies were used throughout the study periods, and case mor-
bidity was unchanged, as evidenced by similar rates of hospi-
talization, length of stay, repeat emergency department visits
and complications. Our findings are reassuring, suggesting that
patients with these common conditions who needed emer-
gency care at the beginning of the pandemic continued to pres-
ent to hospital in spite of overall decreased rates of emergency
department visits.
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Figure 1: Incidence rate ratios (95% confidence intervals [Cls]) comparing the rate of weekly emergency department (ED) visits for (A) appendicitis, (B) chole-
cystitis, (C) ectopic pregnancy and (D) miscarriage per 100 000 person-weeks in the pre-COVID-19 (Jan. 1, 2020-Mar. 10, 2020, week 1-10) and COVID-19 per-
iods (Mar. 11, 2020-June 30, 2020, week 11-26) with the weekly rate of ED visits per 100000 person-weeks in the historical control period (Jan. 1,2019-July 1,
2019). Note: The COVID-19 period is shaded in grey. An incidence rate ratio where the upper confidence limit of the 95% ClI is below 1 (dashed red line)
denotes a statistically significant reduction in weekly ED visits compared with the equivalent week in 2019. Conversely, an incidence rate ratio where the
lower confidence limit is above 1 denotes a statistically significant increase in weekly ED visits compared with the equivalent week in 2019.
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Decreased emergency department attendance during the
pandemic has been explained by 2 hypotheses: underusage of
the emergency department, and a true reduction in acute pathol-
ogies.? Our study suggests a third possibility: potential over-
usage of the emergency department before the pandemic. Avoid-
ance of the emergency department during the pandemic may
have resulted in miscarriages being managed through outpatient
or virtual clinics without an emergency department visit. For
some patients with mild symptoms of uncomplicated appendi-
citis, their symptoms may have resolved without presenting to

the emergency department or they may have used virtual visits
for conservative management. We did not observe any rebound
increases in case volumes or case severity, which supports this
hypothesis.?® After the initial weeks of the pandemic, it is also
possible that the reduction in emergency department visits for
miscarriage occurred because of reduced incidence of mis-
carriage, reduced natural conceptions®® or limited access to
reproductive endocrinology services.®* However, as no change
was seen in visits for ectopic pregnancy, fewer pregnancies is
an unlikely explanation. Similarly, it is plausible that some

Table 1: Baseline characteristics of patients presenting to the emergency department for appendicitis, cholecystitis, ectopic

pregnancy or miscarriage in Ontario

No. (%) of patients*

Historical control

Jan. 1-Mar. 11, Pre-COVID-19

2019 Jan. 1-Mar. 10, 2020
Variable n=7981 n=7969
Sex, female 5695 (71.4) 5597 (70.2)
Age, yr, median (IQR) 34 (27-47) 34 (27-47)
Comorbidities
Hypertension 1235 (15.5) 1198 (15.0)
Diabetes 675 (8.5) 644 (8.1)
Congestive heart failure 188 (2.4) 155(1.9)
COPD 378 (4.7) 385 (4.8)
Rheumatoid arthritis 60 (0.8) 58 (0.7)
History of Ml 85(1.1) 77(1.0)
Income quintile
1 (lowest) 1765 (22.1) 1805 (22.7)
2 1634 (20.5) 1673 (21.0)
3 1656 (20.7) 1641 (20.6)
4 1517 (19.0) 1472 (18.5)
5 (highest) 1376 (17.2) 1345 (16.9)
Missing 33(0.4) 33(0.4)
Rurality
Urban 7005 (87.8) 6998 (87.8)
Rural 945 (11.8) 941 (11.8)
Missing 31(0.4) 30 (0.4)
Time of presentation
After hours 2225 (27.9) 2176 (27.3)
Weekend 2258 (28.3) 2256 (28.3)
Diagnosis
Appendicitis 3009 (37.7) 3140 (39.4)
Cholecystitis 1688 (21.2) 1607 (20.2)
Ectopic pregnancy 531 (6.7) 490 (6.1)
Miscarriage 2753 (34.5) 2732 (34.3)

No. (%) of patients*

Historical control COVID-19
Mar. 12-July 1, Mar. 11-June
Standardized 2019 30,2020 Standardized
differencet, % n=13048 n=10693 differencet, %
2 9073 (69.5) 7271 (68.0) 3
1 35 (27-49) 35(27-51) 4
1 2192 (16.8) 1724 (16.1) 2
1 1119 (8.6) 889 (8.3) 1
3 266 (2.0) 176 (1.6) 3
0 669 (5.1) 512 (4.8) 2
0 119 (0.9) 102 (1.0) 0
1 153 (1.2) 114 (1.1) 1
1 2711 (20.8) 2225 (20.8) 0
1 2710 (20.8) 2239 (20.9) 0
0 2602 (19.9) 2202 (20.6) 2
1 2673 (20.5) 2039 (19.1) 4
1 2315 (17.7) 1944 (18.2) 1
0 37(0.3) 44(0.4) 2
0 11477 (88.0) 9363 (87.6) 1
0 1537 (11.8) 1291 (12.1) 1
0 34(0.3) 39(0.4) 2
1 3704 (28.4) 3037 (28.4) 0
0 3664 (28.1) 2939 (27.5) 1
3 5451 (41.8) 4364 (40.8) 2
2 2666 (20.4) 2496 (23.3) 7
2 815 (6.2) 701 (6.6) 1
0 4116 (31.5) 3132(29.3) 5

Note: COPD = chronic obstructive pulmonary disease, IQR = interquartile range, Ml = myocardial infarction.

*Unless indicated otherwise.
tStandardized differences of < 10% represent a minimal imbalance between periods.
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Table 2: Outcomes of patients presenting to the emergency department for appendicitis, cholecystitis, ectopic pregnancy or

miscarriage in Ontario

Variable

Appendicitis, no. of patients
Hospital admission
Intervention
Laparoscopic appendectomy
Open appendectomy
Percutaneous/surgical abscess drainage
Surgical abscess drainage
Outcomes at 30 d
Repeat ED visit
Hospital readmission
Length of stay in hospital, median (IQR)
Death
Complications
Cholecystitis, no. of patients
Hospital admission
Intervention
Laparoscopic cholecystectomy
Open cholecystectomy
Cholecystostomy
Percutaneous/surgical abscess drainage
Outcomes at30d
Repeat ED visit
Hospital readmission
Length of stay in hospital, median (IQR)
Death
Complications
Ectopic pregnancy, no. of patients
Hospital admission
Intervention
Medical management
Surgical removal
Outcomes at 30 d
Repeat ED visit
Hospital readmission
Length of stay in hospital, median (IQR)
Complications
Miscarriage, no. of patients
Hospital admission
Intervention
Medical management
Surgical management
Outcomes at 30 d
Repeat ED visit
Hospital readmission
Length of stay in hospital, median (IQR)

Complications

No. (%) of patients*

Historical control
Jan. 1-Mar. 11,
2019
3009
2376 (79.0)
2276 (75.6)
2112 (70.2)

107 (3.6)

70 (2.3)

108 (3.6)

105 (3.5)
110 (4.6)
1(1-3)
<5
108 (3.6)
1688
1202 (71.2)
961 (56.9)
801 (47.5)
32(1.9)
109 (6.5)
23(1.4)

81 (4.8)
102 (8.5)

3(2-5)

8(0.5)
112 (6.6)

531

187 (35.2)
215 (40.5)

22 (4.
194 (36.5)

98 (18.5)
<5
1(1-2)
6(1.1)
2753
192 (7.0)
237(8.6)
7(0.3)
232 (8.4)

397 (14.4)
8(4.2)
1(1-1)
32(1.2)

Note: ED = emergency department, IQR = interquartile range.
*Unless indicated otherwise. Values of 6 or less were suppressed for privacy reasons.

Pre-COVID-19

Jan. 1-Mar. 10,

2020

3140
2501 (79.6)
2387 (76.0)
2238 (71.3)
81(2.6)
91(2.9)
120 (3.8)

95 (3.0)
126 (5.0)
1(1-3)
<5
122 (3.9)
1607
1222 (76.0)
980 (61.0)
820 (51.0)
26 (1.6)
121(7.5)
19(1.2)

66 (4.1)
107 (8.8)
3(1-5)
21(1.3)
120 (7.5)
490
204 (41.6)
239(488)
21(4.3)
218 (44.5)

87 (17.8)
6-10
1(1-2)
9(1.8)
2732

186 (6.8)

209 (7.7)
7(0.3)

205 (7.5)

404 (14.8)
9(4.8)
1(1-2)
42(1.5)

p value

0.506
0.728

0.306
0.507
0.612
0.452
0.541

0.002
0.018

0.337
0.813
0.216
0.014
0.351

0.035
0.008

0.772
0.360
0.785
0.353

0.808
0.194

0.700
0.753
0.507
0.230

No. (%) of patients*

Historical control
Mar. 12-July 1,
2019
5451
4370 (80.2)
4193 (76.9)
3927 (72.0)
166 (3.0)

134 (2.5)

198 (3.6)

164 (3.0)
210 (4.8)
1(1-3)
7(0.1)
195 (3.6)
2666
1915 (71.8)
1553 (58.3)
1285 (48.2)
38(1.4)
188 (7.1)
34(1.3)

119 (4.5)
168 (8.8)
3(2-5)
25(0.9)
176 (6.6)
815

327 (40.1)
380 (46.6)
3.

355 (43.6)

156 (19.1)
11 (3.4)
1(1-1)

<5
4116

288 (7.0)
323(7.8)
10 (0.2)
315 (7.7)

586 (14.2)
10-15 (3-5)
1(1-1)
44 (1.1)

COVID-19

Mar. 11-June 30,

2020

4364
3550 (81.3)
3313 (75.9)
3075 (70.5)
145 (3. )
135 (3.1
173 (4. )
143 (3.3)
185 (5.2)
2(1-3)
6(0.1)
169 (3.9)
2496
1852 (74.2)
1552 (62.2)
1273 (51.0)
40 (1.6)
198 (7.9)
31(1.2)

129 (5.2)
154 (8.3)
3(2-4)
23(0.9)
162 (6.5)
701
263 (37.5)
300 (42.8)
20 (2.9)
283 (40.4)

119 (17.0)
8(3.0)
1(1-1)

<5
3132

202 (6.4)

214 (6.8)
10(0.3)

206 (6.6)

412 (13.2)
<5
1(1-1)
40 (1.3)

p value

0.142
0.243

0.448
0.409
0.074
0.902
0.442

0.056
0.004

0.237
0.616
0.028
0.951
0.872

0.300
0.135

0.276
0.826
0.286
0.811

0.358
0.103

0.185
0.032
0.830
0.413
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reductions in appendicitis occurred in parallel with diminished
air pollution®% or reductions in infectious causes given increased
attention to hygiene,* although these factors are unlikely to
account for the magnitude of the observed difference.

Limited literature provides insight into whether lower rates
of emergency department attendance at the beginning of the
pandemic had serious consequences for patients. Observa-
tional studies in the United States found a reduction of 39%-
64% in all emergency department visits and admissions early
in the pandemic,?3>-%" but did not specifically evaluate for con-
sequent increased case severity. Our population-based find-
ings further strengthen earlier reports that suggested a
decrease in emergency department volumes without an asso-
ciated increase in case severity.?%* Although there was a drop
in emergency department attendance for these common
abdominal and gynecological conditions, the provision of
emergency services was maintained for the patients who
required them. These observations have direct relevance to
the maintenance of care in future waves of the pandemic.
Telemedicine, which became widely available early in the pan-
demic, may facilitate safe delivery of care outside the emer-
gency department for certain conditions or may be used as
part of a pre-emergency department triage strategy.>*! Public
messaging around the importance of seeking emergency care
when needed during the pandemic should be accompanied by
information on alternative options, particularly services that
may be accessed after hours. Digital clinical algorithms and
chatbots may also be explored for initial management of com-
mon conditions before involvement of a clinician, similar to
the use of artificial intelligence in triaging patients with
COVID-19 who require emergency care.*?

Limitations

Although we were able to capture all emergency department
visits at Ontario hospitals, allowing comprehensive follow-up
for each patient, our study has some limitations. We com-
pared volumes before and during the pandemic to a 2019 his-
torical control period, but cannot verify whether a true reduc-
tion in the incidence of acute pathology occurred; however,
given the nature of the conditions of interest, it is unlikely
that the magnitude of the reduction in emergency department
visits reflects only a change in incidence. We did not observe
an increase in case morbidity, but were limited in our ability
to capture some outcomes. For example, we were unable to
differentiate between ruptured and stable ectopic pregnan-
cies. Reassuringly, no temporal pattern was observed for
ectopic pregnancy and we did not observe an increase in
other important outcomes, such the need for blood transfu-
sion or surgery. Similarly, we were unable to capture the
severity of cholecystitis or appendicitis, though there was no
increase in the use of percutaneous drains. Finally, our study
window might not have captured all rebound presentations or
adverse outcomes. However, all patients were followed for
30 days from their index emergency department visit, and
given the acute nature of these conditions, most events
should have been captured.

Conclusion

During the first wave of the COVID-19 pandemic in Ontario, a
sharp and sustained initial drop in emergency department visits
was seen for common abdominal and gynecological emergen-
cies. We did not observe any resultant increase in patient mor-
bidity for these conditions. These findings are reassuring, as
patients who required emergency care in the first wave of the
pandemic continued to present to the emergency department,
received similar care and had similar outcomes to patients pre-
senting in the prepandemic period.
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