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Introduction & Objectives

Methods

Results

Conclusions

• This study used a retrospective, observational, cross-sectional design, to analyze ED log and billing data associated with a physician services 
billing company. 

• The study data set consisted of billing data from January 1, 2017–April 20, 2020, which encompassed 26,223,438 encounters across 141 EDs in 
16 states within the US. 

• Patient characteristics, such as gender, age, hospital disposition, type of provider seen during encounter (physician or advanced practice 
provider), and Emergency Severity Index (ESI) level for the encounter were included.

• Using a random effects generalized least squares (GLS) modeling approach, we ran regression analyses using Stata, version 16.1 (StataCorp, 
College Station, TX). A GLS approach was used to control for correlations in utilization patterns within hospitals and across time, ie, seasonality. 

Characteristics of Study Subjects
The data shows that there was a shift in the types of patients who used the ED in the pre- and post-SIP periods. Women and patients in the 35–64 and 
65+ age groups made up the majority of patient encounters overall. The percentage of pediatric encounters (birth–18 years old) decreased from 16.2% 
to 8.4% in the post-SIP period. The distribution of patients across ESI levels demonstrated a bell-shaped distribution both pre- and post-SIP periods, 
where the majority of cases had ESI levels between 2–4. However, ED encounters with ESI levels 1–3 were proportionally higher in the post-SIP period.
There was an increase in the proportion of patients who had an admit or transfer disposition following an initial ED encounter in the post-SIP period, 
23.6%, vs 20.3% in the pre-SIP period.
Of the seven CMS regions represented in our study data, the largest proportion of ED encounters came from Region 9 (San Francisco) with 76.8% of 
total patient encounters for the study period. The majority of patient encounters occurred in hospitals that were minor teaching (49.1%) or non-
teaching (19.0%) hospitals in urban locations. Hospitals that were non-profit, either religious-affiliated (15.6%) or other non-profit (33.9%), 
represented the plurality of patient encounters with the remaining encounters spread relatively evenly across county (7.1%), for-profit (8.7%), and 
hospital district (4.9%) hospitals. The remaining 29.8% of patient encounters occurred in hospitals that did not report hospital organization type.

ED Encounters and Shelter-in-Place
There was a significant reduction in the number of ED encounters in the post-SIP period. Overall, there was a 39.6% decrease (95% confidence interval 
(CI). −40.8%, −38.5%) in all ED encounters compared to what would have been expected in the study period. The greatest decrease was seen in the 
non-emergent encounters (−52.1%), followed by emergent-primary care treatable encounters (−47.5%), emergent-preventable encounters (−43.0%), 
and then emergent encounters (−35.8%) (Table 3, Figure 1). Hospital admissions saw an overall decrease of 37.4% (95% CI, −38.4%, −36.5%) compared 
to pre-SIP period. The group of diagnoses that saw the biggest decrease in the post-SIP period was injury with a 56.1% decrease compared to the pre-
SIP period (Figure 2). Encounters for substance abuse and alcohol-related treatment saw the smallest reduction, at 9.3% and 27.5%, respectively 
(Figure 2).

There was a 39.6% reduction in all ED encounters in the post-SIP period across all ED sites. The largest proportional reduction in ED encounters came 
from preventable and non-emergent ED encounters that could most likely have been treated at primary care offices. However, the large reduction in 
emergent ED encounters may potentially have delayed treatment and increased mortality seen outside of the ED. Of the five diagnostic categories in 
the NYU ED algorithm, injury-related ED encounters had the greatest reduction (−56.1%). This is may be a result of less motor vehicle travel and fewer 
hazardous work activities that contributed to the prevention of injuries. Substance and alcohol abuse-related encounters had the lowest reduction in 
the post-SIP period (−9.3% and −27.5%, respectively), describing the relatively unchanging nature of these disorders in needing emergent 
interventions, or possibly related to increased substance use associated with the pandemic.

• The coronavirus disease 2019 (COVID-19) is an ongoing global crisis with far-reaching social consequences. First reported in Wuhan, China, in 
December 2019, COVID-19 quickly spread across that country, despite a government-mandated lockdown of Wuhan on January 23, 2020.

• By the time the World Health Organization (WHO) officially recognized the pandemic status of COVID-19 on March 11, 2020, there were over 
118,000 confirmed cases globally and over 4,200 deaths.

• As of July 27, 2020, there were more than 4.2 million cases in the United States (US), with 146,546 related deaths.
• The impact of the virus was projected to also overwhelm the US healthcare system, which resulted in widespread implementation of shelter-in-

place (SIP) restrictions.
• Since the implementation of SIP directives, there have been reports of a significant drop in emergency department (ED) volumes by 40–50%. 
• Similar findings in Europe and China have also been reported, with the hypothesis that fear of coming to the hospital may be preventing patients 

from seeking care, especially those experiencing less severe symptoms.
• A recent, single-center US study showed that 0% of stroke patients who arrived to the ED following SIP orders were within the window for tissue 

plasminogen activator, which is much lower than the national average of 3.71%.33,34 
• Consequently, ACEP is urging providers to reach out to the public to avoid further delays in care.
• An accurate assessment of the collateral effects beyond COVID-19 infection is crucial to guiding current and future public health management. 
• We sought to determine whether there was a significant change in overall volume and proportion of various types of encounters in the ED since 

COVID-19 containment measures began. 
• This study was an epidemiological analysis using retrospective billing data across 141 EDs comparing numbers before and after the first SIP 

orders in the US on March 16, 2020.
• We subdivided ED encounters into four categories (non-emergent; emergent-primary care treatable; emergent-preventable; and emergent). 
• Our analysis also included a separate categorization of mental health, alcohol, substance abuse, and acute injury-related encounters, in hopes of 

shedding light on possible behavior-driven emergencies during pandemic circumstances.
• The objective of this study is to determine whether there was a significant change in overall volume and proportion of various types of 

encounters in the ED since COVID-19 containment measures began. 
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Discussion 
• There are several follow-up research questions that could be asked from these findings. Future studies could investigate whether inadequate 

access to primary care offices due to SIP-related closures affected ED utilization. Findings would have far-reaching implications on primary care 
preparations in anticipation of a possible “second wave” of SIP closures or future pandemic planning. Another interesting topic to explore is 
whether rates of substance and alcohol abuse, and any complications thereof, will increase as the COVID-19 pandemic unfolds. A future study 
might explore whether ED utilization was absorbed by telehealth encounters, and to what extent. Future survey studies could explore 
perceptions of ED care during the post-SIP period and whether there were substantial changes in behaviors, such as engagement in hazardous 
activities, to reduce exposure to injury and hospitalization. Additionally, the long-term impact of the pandemic on the public’s utilization of the 
ED for low-acuity visits should be assessed. Lastly, another important topic to explore is whether the delays in care due to not presenting to the 
ED correlated with an increase in morbidity and/or mortality, not directly related to COVID-19.


