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Objective: Prior data suggest Emergency Department (ED) visits for many emergency conditions decreased dur-
ing the initial COVID-19 surge. However, the pandemic's impact on the wide range of conditions seen in EDs, and
the resources required for treating them, has been less studied. We sought to provide a comprehensive analysis of
ED visits and associated resource utilization during the initial COVID-19 surge.

Methods: We performed a retrospective analysis from 5 hospitals in a large health system in Massachusetts, com-
paring ED encounters from 3/1/2020-4/30/2020 to identical weeks from the prior year. Data collected included
demographics, ESI, diagnosis, consultations ordered, bedside procedures, and inpatient procedures within 48 h.
We compared raw frequencies between time periods and calculated incidence rate ratios.

Results: ED volumes decreased by 30.9% in 2020 compared to 2019. Average acuity of ED presentations increased,
while most non-COVID-19 diagnoses decreased. The number and incidence rate of all non-critical care ED proce-
dures decreased, while the occurrence of intubations and central lines increased. Most subspecialty consultations
decreased, including to psychiatry, trauma surgery, and cardiology. Most non-elective procedures related to ED
encounters also decreased, including craniotomies and appendectomies.

Conclusion: Our health system experienced decreases in nearly all non-COVID-19 conditions presenting to EDs
during the initial phase of the pandemic, including those requiring specialty consultation and urgent inpatient

procedures. Findings have implications for both public health and health system planning.

© 2020 Elsevier Inc. All rights reserved.

1. Introduction

The COVID-19 pandemic has created numerous challenges for the
United States health system. Among them was an initial surge of
COVID-19 patients that overwhelmed emergency departments (EDs)
in certain large cities, which garnered extensive media attention [1].
This was followed by widespread restrictions of public gatherings and
mandated social distancing in many states. These measures appeared
to slow the rate of new COVID-19 cases and helped to prevent further
overcrowding of EDs and the overwhelming of other healthcare re-
sources [2].

Simultaneously, concerns grew about patients delaying or alto-
gether foregoing emergency medical care in this environment. An
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American College of Emergency Physicians (ACEP) survey conducted
in April 2020 reported that 80% of patients had fears of contracting
COVID-19 during a hypothetical visit to an ED, and 73% were concerned
about placing unnecessary burden on the health system [3]. Nearly 60%
of respondents also expressed concerns about not being able to have a
visitor or guest present during their care in the ED. A number of studies
have indeed shown decreased ED visits in the U.S. and other parts of the
world during the COVID-19 surge, including reduced presentations of
acute coronary syndromes and strokes [4-11]. An additional study
found evidence of increased rates of out-of-hospital cardiac arrests,
likely due to delays in care [12].

While it is now understood that the initial surge in COVID-19 cases
led to decreases in ED visits for most non-COVID-19 diseases, there
has been less characterization of the impact of this decrease on ED phy-
sician activities and the utilization of ED and hospital resources. We
therefore sought to analyze how COVID-19 impacted the overall pattern
of ED presentations within our large health system, and how this af-
fected rates of procedures performed both in the ED and during hospi-
talization, as well as the utilization of resources such as subspecialty
consultations.
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2. Methods
2.1. Study setting

This was an observational retrospective study of all ED patients from
five hospitals in our health system in Eastern Massachusetts with a total
annual ED visit volume of 340,000. The examined population included
both children and adults in order to characterize the full range of ED
visits. Two of the included hospitals are urban academic medical cen-
ters, which are both quaternary-care referral hospitals with level one
trauma center, STEMI center, and comprehensive stroke center designa-
tions. The other three included hospitals are community hospitals; one
is a level-three trauma center, STEMI center, and stroke center, while
the other two are stroke centers.

2.2. Study design

We extracted data from our integrated electronic health record
(EHR), which includes Epic, Verona, and WI, on all visits to the five hos-
pitals within our health system between two comparative periods, an
“early pandemic” period between March 1, 2020 to April 30, 2020,
and a “baseline” period of the same weeks in the prior calendar year.
Data was extracted using Structured Query Language (SQL) queries of
the SQL data warehouse of our EHR, and no manual chart abstraction
was performed. There was only manual review of several charts to con-
firm that each variable extracted accurately. For demographic data, we
accounted for missing data differently for race, ethnic group, and lan-
guage preference. If the patient's race was missing, we considered
those data as null. For ethnic group we imputed missing data to “non-
Hispanic,” and similarly for language preference we imputed missing
data to “English-speaking,” as we found that these demographic fields
were often documented by exception by the registration staff.

The first case of COVID-19 thought to be the result of community
spread in Massachusetts occurred on March 2nd' 2020. Cases increased
thereafter, and an executive order mandating social distancing and the
closure of non-essential businesses occurred on March 15 [13]. The vol-
ume of COVID-19 patients admitted to hospitals in our health system
peaked in late April and had begun to decrease by April 30. March and
April therefore accurately encompassed the period of the COVID-19
surge in our state. March 1, 2019 to April 30, 2019 was selected as the
“baseline” comparison period to control for any seasonal variability in
ED volumes.

This study was reviewed and deemed exempt by our Institutional
Review Board.

2.3. Variables

For each ED encounter during the early pandemic and baseline pe-
riod, we captured basic demographics, Emergency Severity Index
(ESI), primary ED diagnosis, bedside procedures performed, subspe-
cialty consults requested, and related procedures that occurred during
the hospital stay after ED admission. ESI is not utilized in one of the ac-
ademic centers and is therefore not recorded for that hospital. We also
extracted the number of patients who tested positive for COVID-19
within the ED during the early pandemic period. Of note, this COVID-
19 testing was conducted with Real Time PCR assays conducted in our
own hospital's microbiology lab. The International Classification of Dis-
eases, Tenth Edition (ICD-10) code of the primary ED diagnosis was
mapped using Clinical Classifications Software Refined (CCSR) v2020.3, a
software tool provided by the Agency for Healthcare Research and Qual-
ity (AHRQ) [14]. The CCSR is a standardized way to separate ICD-10
codes into clinical categories. In cases where one ICD-10 code could
mabp to several clinical categories, the CCSR provides a default category.
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Bedside procedures were identified by the presence of a distinct pro-
cedure note in the medical record related to the index visit, which is the
standard method of documentation by ED providers. Bedside proce-
dures documented within the full ED note or within a consultant's
note were not identified. Consults were identified by the presence of a
consult note or admission note within the same ED encounter. We iden-
tified inpatient procedure cases by extracting completed case records in
the EHR that occurred within the same hospital encounter as the ED
visit and within 48 h of admission from the ED.

2.4. Statistical analysis

Comparisons between categorical variables were performed using
the chi-squared test, and comparisons of continuous variables were per-
formed using an analysis of variance. For bedside procedures, consults,
and operative procedures we calculated the percentage difference in
the total number of occurrences between the two periods in order to
characterize how the total number of each of these changed during
the COVID-19 period. We also calculated incidence rate ratios with
95% confidence intervals in order to characterize changes in the propor-
tion of case types seen during the COVID-19 period. Incidence rates
were calculated as the number of the outcome of interest divided by
the total ED visits in each period, reported as the frequency of the out-
come per 100 ED visits. The incidence rate ratio (IRR) was calculated
by dividing the incidence rate in the early pandemic period by the inci-
dence rate in the baseline period for each outcome. Statistical analysis
was performed in R (version 3.6.3, R Foundation).

3. Results

There were 38,966 ED visits across our health system in the “early
pandemic” period of March and April of 2020, compared to 56,443 visits
in the “baseline” period in 2019, a reduction of 30.9% (Fig. 1). During the
early pandemic period there were 2585 unique patients that tested pos-
itive for COVID-19 in the ED. Overall, the population visiting EDs in the
2020 period was older on average (48.2 years vs. 45.3 years), had a
lower percentage of women (50.1% vs. 53.7%), a higher percentage of
non-white patients (34.8% vs 32%), and a higher percentage of patients
preferring a language other than English (17.9% vs 15.9%) (see Table 1).
The ED encounters in the early pandemic period had a higher average
acuity level: a higher percentage of patients were ESI 1-3 (85.2% vs.
79.2%), a lower percentage of patients were discharged (59.5% vs.
64.5%), and a higher percentage of patients were admitted to the ICU
(3.2% vs. 2.3%).

The primary ED diagnosis mapped to CCSR categories demonstrated
significant changes between the two study periods. The incidence rate
ratio (IRR) of conditions that mapped to the Certain Infectious and Para-
sitic Diseases category was 3.16 (2.92-3.42 [95% Confidence Interval])
and Diseases of the Respiratory System was 1.31 (1.26-1.36), while
most other disease categories decreased significantly both in incidence
rates as well as total numbers (see Table 2). The IRR for Factors Influenc-
ing Health Status and Contact with Health Statuses was 2.37 (2.19-2.56),
primarily because of the diagnoses of “suspected Covid-19 virus infec-
tion” (n = 773), “exposure to COVID-19” (n = 93), “encounters related
to COVID-19 testing” (n = 20), and “advice given regarding COVID-19”
(n = 20).

The total number of most ED bedside procedures decreased in the
early pandemic period compared with the baseline period, including
every low to mid-acuity procedure. This included laceration repairs
(34% decrease), orthopedic injury treatments (44% decrease), and lum-
bar punctures (46% decrease) (see Table 3). Critical care procedures oc-
curred more frequently in the early pandemic period, including
endotracheal intubations (118% increase), arterial lines (36% increase),
and central lines (45% increase). The IRR of ED patients requiring a
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Fig. 1. Daily number of ED visits over time across the five included hospitals, separated by academic and community hospitals.

critical care procedure also increased, with an IRR of 3.18 (2.66-3.8) for
endotracheal intubation.

The total number of consultations ordered for ED patients during the
early pandemic period decreased for every subspecialty measured ex-
cept infectious disease, which increased by 53% (see Table 4). Trauma
surgery consultations decreased by 19%, psychiatry consultations

decreased by 21%, cardiology consultations decreased by 35%, and
ENT/Ophthalmology consultations decreased by 51%. The proportional
rate of consultations in comparison to total ED volumes remained
largely unchanged for most specialties, other than an increase in infec-
tious disease (IRR of 2.29 (2.14-2.45)) and a decrease in ophthalmol-
ogy/ENT (IRR 0.71 (0.61-0.82)).

Table 1
Comparison of overall ED visit data between the two time periods
Baseline Pandemic p
n = 56,443 n = 38,966
Age Mean (SD) 45.3 (24.8) 48.2 (22.8) <0.001
Sex Female 30,337 (53.7) 19,519 (50.1) <0.001
Male 26,106 (46.3) 19,447 (49.9)
Race White 37,412 (68.0) 24,494 (65.2) <0.001
Black or African American 7385 (13.4) 5464 (14.5)
Two or more races or Other 6380 (11.6) 5135 (13.7)
Asian 2186 (4.0) 1337 (3.6)
Hispanic or Latino 1525 (2.8) 1011 (2.7)
American Indian or Alaskan Native 112 (0.2) 92 (0.2)
Native Hawaiian or Pacific Islander 51(0.1) 41 (0.1)
Ethnic Group Non-Hispanic 54,855 (97.2) 37,911 (97.3) 0.337
Hispanic 1588 (2.8) 1055 (2.7)
Primary Language English 47,909 (84.9) 31,978 (82.1) <0.001
Other 8534 (15.1) 6988 (17.9)
Hospital Type Academic 29,549 (52.4) 19,841 (50.9) <0.001
Community 26,894 (47.6) 19,125 (49.1)
ESI ESI-1 (Immediate) 539 (14) 466 (1.8) <0.001
ESI-2 (Emergent) 11,132 (29.5) 8072 (31.2)
ESI-3 (Urgent) 18,215 (48.3) 13,497 (52.2)
ESI-4 (Less Urgent) 7276 (19.3) 3578 (13.8)
ESI-5 (Non-Urgent) 574 (1.5) 263 (1.0)
ED Length of Stay (min) Mean (SD) 359.9 (1107.2) 336.0 (437.6) <0.001
ED Boarder Time (min) Mean (SD) 43.1(131.7) 20.8 (73.9) <0.001
ED Disposition Discharge 36,424 (64.5) 23,179 (59.5) <0.001
Admit to Floor 12,731 (22.6) 10,906 (28.0)
Place in ED Observation 3506 (6.2) 1910 (4.9)
Admit to ICU 1308 (2.3) 1236 (3.2)
Outside Transfer 1283 (2.3) 925 (2.4)
LWBS, LWCT, AMA, and Other * 1022 (1.8) 691 (1.8)
Expired 68 (0.1) 79 (0.2)
Send to Labor and Delivery 101 (0.2) 40 (0.1)

* LWBS = Left Without Being Seen, LWCT = Left Without Completion of Treatment, AMA = Against Medical Advice.



JJ. Baugh, B.A. White, D. McEvoy et al.

Table 2

American Journal of Emergency Medicine 46 (2021) 476-481

Comparison of incidence of primary ED diagnosis by CCSR diagnosis categories between periods. N represents the raw number of cases in each period. The difference % compares the raw
number of cases between the baseline and early pandemic periods. Incidence is the number of a given case-type per 100 ED encounters. IRR = Incidence Rate Ratio, which is the ratio of
incidences between the two periods. Note that the confidence intervals refer only to the IRR, and do not relate to the change in total number of cases in a given category

CCSR Diagnosis Category Baseline Pandemic Comparison
n Incidence* n incidence difference (%) IRR (95% CI)
Symptoms, Signs and Abnormal Clinical and Laboratory Findings, 12,246 21.70 9309 23.89 —24.0 1.1 (1.07-1.13)
Not Elsewhere Classified
Injury, Poisoning and Certain Other Consequences of External Causes 7749 13.73 3854 9.89 —50.3 0.72 (0.69-0.75)
Diseases of the Circulatory System 5282 9.36 3323 8.53 —37.1 0.91 (0.87-0.95)
Diseases of the Respiratory System 4950 8.77 4354 11.17 —12.0 1.27 (1.22-1.32)
Diseases of the Musculoskeletal System and Connective Tissue 4100 7.26 1867 4,79 —54.5 0.66 (0.62-0.7)
Diseases of the Digestive System 4020 7.12 2369 6.08 —41.1 0.85 (0.81-0.89)
Mental, Behavioral and Neurodevelopmental Disorders 3892 6.90 2913 7.48 —25.2 1.08 (1.03-1.13)
Diseases of the Genitourinary System 2740 4.85 1552 3.98 —434 0.82 (0.77-0.87)
Diseases of the Nervous System 2257 4,00 1297 333 —42.5 0.83 (0.78-0.89)
Diseases of the Skin and Subcutaneous Tissue 1469 2.60 845 2.17 —42.5 0.83 (0.76-0.9)
Factors Influencing Health Status and Contact with Health Services 1008 1.79 1609 413 +59.6 2.31(2.14-2.5)
Certain Infectious and Parasitic Diseases 922 1.63 1944 4,99 +110.8 3.05(2.82-3.3)
Endocrine, Nutritional and Metabolic Diseases 903 1.60 568 1.46 —37.1 0.91 (0.82-1.01)
Diseases of the Ear and Mastoid Process 676 1.20 212 0.54 —68.6 0.45 (0.39-0.53)
Neoplasms 644 1.14 456 1.17 —29.2 1.03 (0.91-1.16)
Pregnancy, Childbirth and the Puerperium 553 0.98 349 0.90 —36.9 0.91 (0.8-1.04)
Diseases of the Eye and Adnexa 508 0.90 231 0.59 —54.5 0.66 (0.56-0.77)
Diseases of the Blood and Blood Forming Organs and Certain Disorders 378 0.67 344 0.88 —9.0 1.32 (1.14-1.53)
Involving the Immune Mechanism

Certain Conditions Originating in the Perinatal Period 31 0.05 17 0.04 —45.2 0.79 (0.44-1.43)
Congenital Malformations, Deformations and Chromosomal Abnormalities 31 0.05 12 0.03 —61.3 0.56 (0.29-1.09)

Table 3

Comparison of the incidence of ED bedside procedures performed between periods, with comparisons of raw numbers and incidence rate ratios. Occurrence of a procedure was identified

by presence of a procedure note within the ED encounter

ED Bedside Procedure Baseline Pandemic Comparison

n incidence * n incidence * difference (%) IRR (95% CI)
Laceration Repair 1263 224 837 2.15 —33.7 0.96 (0.88-1.05)
Incision and Drainage 340 0.60 213 0.55 —37.4 0.91 (0.77-1.08)
Orthopedic Injury Treatment 269 0.48 151 0.39 —43.9 0.81 (0.66-0.99)
Endotracheal Intubation 177 0.31 386 0.99 +118.1 3.16 (2.64-3.78)
Arterial Line 111 0.20 151 0.39 +36.0 1.97 (1.54-2.52)
Central Line 98 0.17 142 0.36 +44.9 2.1 (1.62-2.72)
Lumbar Puncture 93 0.16 50 0.13 —46.2 0.78 (0.55-1.1)
Foreign Body Removal 90 0.16 52 0.13 —42.2 0.84 (0.6-1.18)
Arthrocentesis 73 0.13 31 0.08 —57.5 0.62 (0.41-0.94)
Nerve Block 57 0.10 32 0.08 —43.9 0.81 (0.53-1.25)
Epistaxis Control 56 0.10 34 0.09 —39.3 0.88 (0.57-1.35)
Ear Cerumen Removal 54 0.10 17 0.04 —68.5 0.46 (0.27-0.79)
Paracentesis 40 0.07 27 0.07 —325 0.98 (0.6-1.6)
Gastric Intubation 38 0.07 156 0.40 +310.5 5.95 (4.17-8.48)
Electrical Cardioversion 19 0.03 14 0.04 —26.3 1.07 (0.54-2.13)
Chest Tube 11 0.02 13 0.03 +18.2 1.71 (0.77-3.82)
Intraosseous Line 11 0.02 21 0.05 +90.9 2.77 (1.34-5.75)

The total number of every inpatient procedure we measured that
was performed on patients admitted from EDs decreased in the early
pandemic period compared with the baseline, with the exception of
exploratory laparotomy, which increased by 14.3% (see Table 5).
Cardiac catheterizations decreased by 28%, appendectomies de-
creased by 21.5%, craniotomies decreased by 29%, and fracture re-
duction and fixations decreased by 29%. Most of these procedures
decreased in proportion to total volume reductions with incidence
rate ratios approximating 1.0, with few exceptions.

4. Discussion

Consistent with prior studies, we observed a substantial decrease in
ED visits during 8 weeks of the early COVID-19 surge in March and April
0f 2020 compared to identical weeks in 2019. The average level of acuity
for ED presentations was higher during the 2020 period, which was ac-
companied by an increase in the number of ED critical care procedures
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performed and a decrease in the number of low acuity ED procedures
performed. While ED critical care procedures increased, however,
most urgent inpatient procedures decreased. The lower numbers of car-
diac catheterizations and appendectomies may have been influenced by
a preference for conservative approaches by proceduralists in the
COVID-19 era [15], but there also do seem to be “missing cases” as
other studies have observed [12]. Accompanying the decrease in cases
was a mostly proportional decline in subspecialty consultations, except
for a marked proportional rise in infectious disease consultations as a re-
sult of COVID-19. One exception to the decrease in procedures was an
increase in laparotomies performed during the early pandemic period
compared to the baseline period. There have been reports suggesting
mesenteric ischemia requiring surgery as a thromboembolic complica-
tion of COVID-19 [16,17], and delayed presentations of surgical condi-
tions such as appendicitis or cholecystitis could also have led to more
laparotomies for peritonitis; this finding and the underlying explana-
tions merit future study.
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Comparison of the incidence of subspecialty consultations from the ED between periods, with comparisons of raw numbers and incidence rate ratios. Occurrence of a consultation was

identified by the presence of a consultation note during the index admission from the ED.

Consulting Service Baseline Pandemic Comparison

n Incidence* n incidence difference (%) IRR (95% CI)
General Surgery and Subspecialties 3145 5.57 2374 6.09 —245 1.09 (1.03-1.15)
Psychiatry 2433 431 1925 494 —20.9 1.15(1.08-1.22)
Neurology 2262 4.01 1483 3.81 —34.4 0.95 (0.89-1.01)
Cardiology 2131 3.78 1376 3.53 —354 0.94 (0.88-1.01)
Gastroenterology 1504 2.66 1065 273 —29.2 1.03 (0.95-1.11)
Orthopedic Surgery 1470 2.60 966 2.48 —343 0.95 (0.88-1.03)
Infectious Disease 1330 2.36 2037 5.23 +53.2 2.22 (2.07-2.38)
Neurosurgery 801 1.42 551 141 —-31.2 1(0.9-1.11)
Urology 779 1.38 530 1.36 -32.0 0.99 (0.89-1.11)
Obstetrics and Gynecology 657 1.16 395 1.01 —39.9 0.87 (0.77-0.99)
ENT and Ophthalmology 539 0.95 265 0.68 —50.8 0.71 (0.61-0.82)
Trauma Surgery 288 0.51 232 0.60 —194 1.17 (0.98-1.39)

Some portion of the overall decreased procedures performed may be
explained by lifestyle changes outside of the hospital during the COVID-
19 pandemic, including decreased injuries requiring laceration repair or
orthopedic fracture reduction. It is also certainly possible that some por-
tion of care usually provided in the ED was occurring in other settings,
such as through telemedicine consultations. As others have noted [10],
however, it is unlikely that all of the declines observed can be attributed
to a decrease in actual incidence of disease or a shift in care settings, par-
ticularly for the more severe disease states requiring procedures. Our
findings therefore echo others' concerns that some patients avoided
care for emergency conditions that likely warranted expedient care dur-
ing the COVID-19 surge.

In addition to public health implications, our findings may be impor-
tant for future hospital and ED operations planning. It would appear that
fewer inpatient procedural, but more critical care resources were re-
quired to support emergency care needs during the surge. EDs can likely
reduce resources devoted to low and mid-acuity cases as well as most
bedside procedures during such times, but must have the personnel
and equipment required to perform more critical care interventions.
At a time of financial stress like the early COVID-19 pandemic, being
able to predict supply and equipment needs in this way is crucial. In
contrast to ED procedures, the decrease in consultation requests and in-
patient procedures was relatively evenly distributed across specialties;
while ENT and ophthalmology did see the largest proportional decrease,
even neurosurgery and trauma surgery witnessed substantial consulta-
tion reductions. The patterns observed may help to inform the alloca-
tion of operating room resources and surgical staff in similar future
scenarios, which may be particularly important at a time when staff
are being redeployed to new roles.

Table 5

A challenging question does arise from the decreases that have
been observed in emergency health care utilization, including proce-
dures and consultations: what proportion of the care avoided by pa-
tients was actually needed? It has been well-documented that some
visits to EDs are likely unnecessary and may add little value from a
health system perspective [18]. However, we also know it can be dif-
ficult for patients to predict when they truly require an emergency
department evaluation or not [19]. Our data may raise concerns
about patients having foregone needed care, but we cannot assess
the ultimate consequences of the patterns observed. Future studies
might productively leverage the decreased healthcare utilization
seen during COVID-19 as a natural experiment to examine the im-
pact of ED visits, hospitalizations, and procedures on a variety of
health outcomes.

5. Limitations

This was a retrospective study that utilized aggregated electronic
health record (EHR) data and is therefore subject to potential data
inconsistencies within the EHR. Our analysis also only includes
data from within our health system and not every hospital in Eastern
Massachusetts. While the combined catchment areas of the included
hospitals are quite broad, it is possible that during the COVID-19
pandemic period patients chose to avoid the quaternary academic
centers within our system and go to smaller community hospitals
closer to home. We did find similar decreases in ED visit volumes be-
tween our academic and community sites, but we could not examine
visits outside of our system.

Comparison of the incidence of inpatient procedures associated with the ED encounter between periods, with comparisons of raw numbers and incidence rate ratios. Inpatient procedures
include those performed in the cardiac catheterization lab, endoscopy suite, interventional radiology suite, or the operating room. A procedure was considered associated with an ED

encounter if it occurred within 48 h of admission from the ED.

Inpatient Procedure Baseline Pandemic Comparison
n Incidence* n incidence difference (%) IRR (95% CI)

Endoscopy 686 1.22 367 0.94 —46.5 0.77 (0.68-0.87)
Fracture Reduction and Fixation 265 047 188 0.48 —29.1 1.03 (0.85-1.24)
Appendectomy 191 0.34 150 0.38 —215 1.14 (0.92-1.41)
Cardiac Catheterization 147 0.26 106 0.27 —27.9 1.04 (0.81-1.34)
Debridement 134 0.24 89 0.23 —33.6 0.96 (0.73-1.26)
Cholecystectomy 121 0.21 94 0.24 —22.3 1.13 (0.86-1.48)
Cystoscopy or Ureteral Stent Placement 105 0.19 88 0.23 —16.2 1.21 (0.91-1.61)
Exploratory Laparotomy 77 0.14 88 0.23 +14.3 1.66 (1.22-2.25)
Incision and Drainage 55 0.10 36 0.09 —34.5 0.95 (0.62-1.45)
Craniotomy 55 0.10 39 0.10 —29.1 1.03 (0.68-1.55)
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It is also likely that the number of positive COVID-19 tests at the in-
cluded hospitals represents an undercount of total COVID-19 cases seen,
both because the PCR test is not fully sensitive, and because some
discharged patients may not have received COVID-19 testing. The true
number of COVID-19 patients seen is therefore likely higher than we
report.

Finally, we were not able to assess whether the decreases in ED visits
seen were accompanied by increases in certain types of outpatient care,
perhaps reflecting a shift in healthcare demand rather than an absence
of demand. Further work to understand whether patients who avoided
EDs sought care elsewhere, or went without care altogether, would be
valuable.

6. Conclusion

In a large health system in Massachusetts, we observed a decrease in
ED visits, procedures, and consultations associated with a wide range of
emergency conditions during the COVID-19 pandemic. The only diagno-
ses, procedures, and consultations that increased were those pertaining
to COVID-19 patients. While further study is needed, these data support
concerns that patients were reluctant to seek emergency care for non-
COVID-19 conditions during the surge. These data may help inform de-
cisions regarding the allocation of resources by health systems during
any future COVID-19 surges.
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