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I ndividuals who revisit the emergency department (ED) shortly 

after discharge are regarded as a high-risk group, and this 

metric is generally accepted as an ED quality measurement.1,2 

ED revisits—which can be caused by poor-quality care; possible 

diagnostic, cognitive, or logistical errors; adverse events; misman-

agement of patient disposition; or other unexpected reasons—tend 

to raise health care utilization issues, such as quality of ED care 

and access to specialty care. The overall probability of ED revisit 

is approximately 3% in most studies, and patients who revisit 

are considered to have a high risk of complications and death.3 

Conceivably, such a fragile and high-risk group would be more 

seriously affected when EDs experience overload and severe working 

conditions, such as during the COVID-19 pandemic.

The COVID-19 pandemic inevitably introduced additional 

complexities in delivering high-quality ED services, primarily 

because a significant portion of medical resources was redirected 

toward epidemic prevention efforts. EDs worldwide, serving as the 

front lines of health care systems, grappled with a substantial burden 

because of overwhelming workloads, including epidemic control, 

prevention of cross infection, notification of infectious diseases, 

mitigation of contagion risk, and screening for suspected COVID-19. 

Patients with COVID-19 symptoms should be isolated from other 

patients and immediately tested. Testing must be conducted for 

patients and health care providers who have been exposed to the 

virus and are experiencing mild to moderate symptoms, whether 

with fever or not. This is necessary to maintain safe provision 

of care to other patients in the ED. Identifying potential new 

SARS-CoV-2 infections within EDs places a significant demand on 

both personnel and resources.4 Under such strained circumstances, 

high-risk populations, such as ED-revisiting patients, would be 

highly vulnerable. 

Emergency workers bore a significant responsibility to promptly 

triage and treat patients suspected or confirmed to have infections 

during the COVID-19 pandemic.5 However, patients with urgent 

emergencies, such as acute stroke, acute myocardial infarction, 

major trauma, or out-of-hospital cardiac arrest, must still rely on 

EDs for timely resuscitation. Unfortunately, patients with such 
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ABSTRACT

OBJECTIVES: Patients who revisit the emergency 
department (ED) shortly after discharge are a high-risk 
group for complications and death, and these revisits may 
have been seriously affected by the COVID-19 pandemic. 
Detecting suspected COVID-19 cases in EDs is resource 
intensive. We examined the associations of screening 
workload for suspected COVID-19 cases with in-hospital 
mortality and intensive care unit (ICU) admission during 
short-term ED revisits.

STUDY DESIGN: We conducted a retrospective cohort 
study using electronic health record data from a tertiary 
teaching hospital. 

METHODS: We analyzed all 72-hour ED-revisiting 
patients at the Taipei Veterans General Hospital ED in 
Taiwan between January 27, 2020, and December 31, 2020. 
Screening workload for suspected COVID-19 cases was 
measured with the daily number of suspected COVID-19 
cases. Multivariate logistic regression models were used 
after adjustment for patient characteristics to examine 
the associations of screening workload with in-hospital 
mortality and ICU admission.

RESULTS: A total of 1107 patients were included. The mean 
number of daily suspected COVID-19 cases was 9.4. The 
rates of subsequent in-hospital mortality and ICU admission 
were 2.1% and 3.2%, respectively. The volume of daily 
suspected COVID-19 cases was significantly associated with 
increased subsequent in-hospital mortality (adjusted OR, 
1.073 with each additional daily suspected COVID-19 case; 
P = .005).

CONCLUSIONS: This is the first study to our knowledge 
to identify that screening for suspected COVID-19 cases 
in EDs can adversely affect patient outcomes during short 
ED revisits. Identifying this association could enable ED 
providers and policy makers to optimize emergency service 
delivery during an epidemic and help patients.
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emergencies experienced poorer outcomes 

during the pandemic.6-9 Work overload of 

emergency systems, even with a decrease in 

total ED volume, and alterations in clinical 

protocols may be possible causes of this during 

the pandemic.4 However, few studies have 

examined the relationship between workload 

and care outcomes in the ED.

Since the outbreak of COVID-19, providing 

standard patient care in the ED has become 

challenging, causing extended wait times 

for triage screening when a suspected COVID-19 case is present. 

Determining whether a potential link exists between the volume 

of suspected cases and the quality of care in the ED necessitates 

additional investigations for confirmation. Therefore, we conducted 

this study to investigate the association between the workload 

of screening for suspected COVID-19 cases and the outcomes of 

patients revisiting the ED. Understanding the potential impact 

of COVID-19 screening executed in EDs on ED-revisiting patients 

during an epidemic will help care providers and policy makers 

properly adjust epidemic prevention strategies to accomplish both 

epidemic control and maintenance of emergency medical services. 

METHODS
Study Design and Setting 

We conducted a retrospective cohort study using electronic health 

record data from Taipei Veterans General Hospital (TVGH), a 2900-

bed tertiary care teaching hospital in Taipei, Taiwan. For early triage, 

isolation, and detection of patients with COVID-19 after the outbreak 

of the epidemic, a fever screening station (FSS) was immediately 

established outside the TVGH ED on January 27, 2020.10 The FSS 

assessed all individuals with fever, high potential for COVID-19 

infection, or pertinent travel history, occupation, contact history, 

or cluster information. Individuals at significant risk of COVID-19 

were not permitted to enter the ED. Infrared thermal imaging 

cameras and forehead thermometers were used to detect elevated 

body temperatures.

Study Population

Our study retrospectively enrolled patients with short ED revisits 

to the TVGH ED between January 27, 2020, and December 31, 2020. 

We excluded patients with incomplete data, those who left the ED 

without being seen by a provider, those who left against medical 

advice, and irrelevant revisits. We also excluded frequent ED users 

with more than 5 ED visits in the past year since their index ED 

visit11; these patients represent a distinct group who appears to 

experience higher mortality and hospital admissions,12,13 so their 

inclusion could have biased our outcomes of interest. 

A short ED revisit was defined as the first unplanned ED visit less 

than 72 hours from an index treat-and-release ED visit discharge.14-18 

This study was approved by the TVGH Ethics Committee/Institutional 

Review Board (protocol No. 2021-06-027CC), which waived the 

requirement for informed patient consent because of the retrospec-

tive nature of the analysis. 

Measures of Variables 

Independent variables. Daily ED visits and suspected COVID-19 cases 

were documented during screening. To determine the workload 

volume from the FSS, each revisiting patient was linked to the 

number of patients with suspected COVID-19 and to the total ED 

encounters on their own index day. 

Dependent variables. The primary outcome was in-hospital 

mortality after a short ED revisit. Secondary outcomes were hospital 

admission and intensive care unit (ICU) admission. 

Covariates. Covariates included routine patient demographic data, 

triage level of the index visit and revisit, chief complaints, underlying 

comorbidities, Charlson Comorbidity Index (CCI) score, duration of 

ED stay during the index visit and revisit, and the interval between 

the 2 ED visits. The CCI score was used to calculate and estimate 

the severity of comorbid disease.19 The triage level was expressed 

on a scale of 1 to 5 (ie, immediate, emergency, urgent, semiurgent, 

and nonurgent) and based on the urgency and seriousness of the 

patient’s presentation. The change in triage score was computed 

as the difference in score between the return and index visits, and 

we documented escalation in triage score, with a negative value 

suggesting a deterioration of health status. 

Two investigators (Y.H.M. and M.C.L.) collected the data using 

structured data collection forms. Data reliability was assessed at the 

beginning of the analysis and at random by 2 independent reviewers 

(C.T.C. and C.K.H.). Disagreements or uncertainties among the 

reviewers were resolved by introducing additional external experts 

(ie, assessment by a senior researcher or emergency physician) and 

concluded by a joint consensus.

Statistical Analysis

Normally distributed continuous variables are presented as mean 

and SD, and non–normally distributed continuous variables are 

presented as median and IQR. Continuous variables are summarized 

using medians with IQRs or means with SDs. Categorical data are 

expressed as frequencies and proportions. The Pearson χ2 test 

with Yates correction or the Fisher exact test was used to compare 

discrete variables; the Student t test or the Mann-Whitney rank 

TAKEAWAY POINTS

	› The COVID-19 pandemic strained emergency departments (EDs), affecting quality of care 
and outcomes. Thus, increased workload due to COVID-19 screening may correlate with 
poorer outcomes for patients in the ED.

	› Revisits to the ED shortly after discharge may indicate high risks for complications and 
deaths, which are influenced by various factors, including pandemic-related pressures.

	› Monitoring ED revisits is crucial for adapting emergency care during epidemics, and we 
should consider other effective diversion strategies to ensure the safety of ED patients, 
whether they have COVID-19 or not.
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sum test was used to analyze continuous variables as appropriate. 

Multivariate logistic regression was used to determine independent 

predictors of primary and secondary outcomes. ORs and 95% CIs 

were determined. Predictors for logistic regression were selected 

based on significance in the univariate analysis (P < .05) and included 

daily suspected COVID-19 cases and ED encounters. Differences were 

considered to have reached a level of significance with a 2-tailed 

P value less than .05. All analyses were performed using IBM SPSS 

Statistics 20 software (IBM Corporation). 

RESULTS
A total of 1107 patients were enrolled in our study (Figure); they had 

a mean (SD) age of 52.6 (25.9) years, and 48.5% were male (Table 1). 

No enrolled patients were diagnosed with COVID-19 during the initial 

visit or after returning to the ED. The mean (SD) index visit triage level 

was 3.03 (0.44) with a paired revisit triage level of 3.00 (0.54), and 

12.5% of the patients experienced an escalation of triage level when 

revisiting. The most common chief complaint of patients revisiting 

the ED was fever, followed by abdominal pain and truncal or limb 

pain. The mean (SD) CCI score of patients was 3.1 (3.4); hypertension 

(33.0%), malignancy (19.9%), and diabetes (14.2%) were the most 

prevalent comorbidities. The mean (SD) ED lengths of stay of index 

visits and revisits were 385 (553) and 615 (969) minutes, respectively, 

and the interval between the 2 ED visits was a mean (SD) of 39 (17) 

hours. The mean (SD) number of daily suspected COVID-19 cases 

for screening was 9.4 (10.7), and the mean (SD) number of daily ED 

encounters was 198 (27). Regarding the outcomes of study patients, 

497 (44.9%) experienced subsequent admission and 35 (3.2%) required 

ICU admission after revisiting. Among all the revisiting patients, 

2.1% experienced subsequent in-hospital mortality.

The clinical variables associated with subsequent outcomes after 

revisiting the hospital are summarized in Table 2. Regarding the 

ED workload, the daily number of suspected COVID-19 cases was 

borderline significantly higher during the index visits of revisiting 

patients with subsequent in-hospital mortality vs those who survived 

(13.5 vs 9.3 cases; P = .061). Patients who experienced in-hospital 

mortality were older than patients who survived (69.5 vs 52.3 years; 

P = .002), had a lower revisit triage level (2.3 vs 3.0; P < .001), and 

had a higher rate of triage level escalation (47.8% vs 11.7%; P < .001). 

None of the patients who died were admitted due to fever, but they 

were more likely to have complained of shortness of breath (30.4% 

vs 2.4%; P < .001). Patients who experienced in-hospital mortality 

had a greater mean CCI score (8.2 vs 3.0; P < .001) and were more 

likely to have had the underlying comorbidities of hypertension 

TABLE 1. Characteristics of ED-Revisiting Patients in This Cohort (N = 1107)

Characteristic
Mean (SD)  

or n (%)

Age in years, mean (SD) 52.6 (25.9)

Male, n (%) 537 (48.5)

Index visit triage level, mean (SD) 3.03 (0.44)

Revisit triage level, mean (SD) 3.00 (0.54)

Escalation of triage level, n (%) 138 (12.5)

Chief complaints, n (%)

Fever 185 (16.7)

Abdominal pain 176 (15.9)

Truncal or limb pain 153 (13.8)

Chest discomfort 65 (5.9)

Shortness of breath 33 (3.0)

CCI score, mean (SD) 3.1 (3.4)

Underlying comorbidities, n (%)

Hypertension 365 (33.0)

Malignancy 220 (19.9)

Diabetes 157 (14.2)

Coronary heart disease 125 (11.3)

Arrhythmia 93 (8.4)

Chronic renal insufficiency 77 (7.0)

Cerebrovascular disease 72 (6.5)

Heart failure 50 (4.5)

COPD 30 (2.7)

Mild liver disease 44 (4.0)

Moderate to severe liver disease 27 (2.4)

Index ED length of stay in minutes, mean (SD) 385 (553)

Revisit ED length of stay in minutes, mean (SD) 615 (969)

Interval between the 2 ED visits in hours, mean (SD) 39 (17)

ED workload during index visit, mean (SD) 

Daily suspected COVID-19 cases 9.4 (10.7)

Daily ED encounters 198 (27)

Revisit with hospital admission, n (%) 497 (44.9)

Revisit with ICU admission, n (%) 35 (3.2)

Subsequent in-hospital mortality, n (%) 23 (2.1)

CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary 
disease; ED, emergency department; ICU, intensive care unit.

Total number of encounters 
reviewed for investigation 

N = 1819 

Eligible encounters 
for investigation 

n = 1745 

•	 Incomplete data, n = 47

•	 Patients who left without 
being seen, n = 23

•	 Patients who left against 
medical advice, n = 4

•	 Frequent ED visitors, n = 395

•	 Irrelevant revisits, n = 243

Ultimate encounters 
for investigation 

n = 1107

FIGURE. Patient Enrollment Flowcharta

ED, emergency department.
aStudy cohort (January 27, 2020, through December 31, 2020).
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(69.6% vs 32.2%; P < .001), malignancy (73.9% vs 18.7%; P < .001), 

cerebrovascular disease (17.4% vs 6.3%; P = .032), heart failure 

(13.0% vs 4.3%; P = .047), chronic obstructive pulmonary disease 

(17.4% vs 2.4%; P < .001), mild liver disease (13.0% vs 3.8%; P = .024), 

and moderate to severe liver disease (13.0% vs 2.2%; P = .001), and a 

longer index ED length of stay (752 vs 377 minutes; P = .001). 

In the multivariable logistic regression model, the number of 

daily suspected COVID-19 cases was not an independent predictor 

of hospital admission (adjusted OR [AOR], 0.994; P = .413) or 

ICU admission (AOR, 0.973; P = .314) (eAppendix Tables 1 and 2 

[eAppendix available at ajmc.com]); however, this was a significant 

predictor of in-hospital mortality (AOR, 1.073 with each additional 

daily suspected COVID-19 case; 95% CI, 1.021-1.128; P = .005) among 

patients with 72-hour ED revisits (Table 3). Additionally, revisit 

triage level (AOR, 0.318; P = .048), shortness of breath (AOR, 11.30; 

P = .001), and underlying malignancies (AOR, 4.996; P = .046) were 

all significant prognostic factors for in-hospital mortality among 

patients revisiting the ED. 

DISCUSSION
In this retrospective study, we assessed patients with 72-hour 

ED revisits during the COVID-19 pandemic and investigated the 

association between screening for suspected COVID-19 cases and 

the outcomes of these revisiting patients. The in-hospital mortality 

of patients who revisited the ED within 72 hours increased when 

workload strain was exacerbated due to suspected COVID-19 cases. 

Specifically, the outcomes of short ED revisits were significantly 

affected by hospital workload pressures around epidemic prevention. 

Notably, daily ED encounters were not independent predictors of 

poor prognosis for short ED revisits, mortality, or ICU admission. 

Although a significant decrease in ED volume has been observed 

worldwide,20,21 this cannot guarantee that ED pressure will be 

relieved from crowding or that the quality of emergency services 

will be improved. The influx of suspected or confirmed COVID-19 

cases was a hazard to all individuals in need of emergency services 

in the ED, even those without COVID-19. 

TABLE 2. ED-Revisiting Patients in This Cohort (N = 1107) Stratified by Outcomes After Revisiting

Outcome

Hospital admission ICU admission In-hospital mortality

Yes No P Yes No P Yes No P 

Total patients, n 497 610 35 1072 23 1084

ED workload during index visit, mean cases

Daily suspected COVID-19 cases 9.2 9.6 .589 8.1 9.4 .462 13.5 9.3 .061

Daily ED encounters 197 199 .444 197 198 .862 194 198 .486

Age in years, mean 52 53.1 .491 71.2 52 < .001* 69.5 52.3 .002*

Male, n (%) 232 (46.7) 305 (50.0) .272 21 (60.0) 516 (48.1) .167 13 (56.5) 524 (48.3) .437

Index visit triage level, mean 3.0 3.0 .467 2.7 3.0 < .001* 2.9 3.0 .074

Revisit triage level, mean 2.9 3.1 < .001* 2.0 3.0 < .001* 2.3 3.0 < .001*

Escalation of triage level, n (%) 82 (16.5) 56 (9.2) < .001* 22 (62.9) 116 (10.8) < .001* 11 (47.8) 127 (11.7) < .001*

Complaint of fever, n (%) 107 (21.5) 78 (12.8) < .001* 2 (5.7) 183 (17.1) .076 0 (0.0) 185 (17.1) .030*

Complaint of chest discomfort, n (%) 21 (4.2) 44 (7.2) .035* 10 (28.6) 55 (5.1) < .001* 3 (13.0) 62 (5.7) .139

Complaint of shortness of breath, n (%) 20 (4.0) 13 (2.1) .065 3 (8.6) 30 (2.8) .048* 7 (30.4) 26 (2.4) < .001*

CCI score, mean 3.6 2.8 < .001* 5.7 3.0 < .001* 8.2 3.0 < .001*

Hypertension, n (%) 177 (35.6) 188 (30.8) .091 22 (62.9) 343 (32.0) < .001* 16 (69.6) 349 (32.2) < .001*

Malignancy, n (%) 119 (23.9) 101 (16.6) .002* 11 (31.4) 209 (19.5) .082 17 (73.9) 203 (18.7) < .001*

Diabetes, n (%) 80 (16.1) 77 (12.6) .099 9 (25.7) 148 (13.8) .047* 2 (8.7) 155 (14.3) .446

Coronary heart disease, n (%) 61 (12.3) 64 (10.5) .351 13 (37.1) 112 (10.4) < .001* 3 (13.0) 122 (11.3) .789

Arrhythmia, n (%) 47 (9.5) 46 (7.5) .253 10 (28.6) 83 (7.7) < .001* 3 (13.0) 90 (8.3) .417

Chronic renal insufficiency, n (%) 26 (5.2) 16 (2.6) .024* 3 (8.6) 39 (3.6) .133 1 (4.3) 41 (3.8) .888

Cerebrovascular disease, n (%) 42 (8.5) 30 (4.9) .018* 3 (8.6) 69 (6.4) .614 4 (17.4) 68 (6.3) .032*

Heart failure, n (%) 30 (6.0) 20 (3.3) .028* 6 (17.1) 44 (4.1) < .001* 3 (13.0) 47 (4.3) .047*

COPD, n (%) 20 (4.0) 10 (1.6) .015* 4 (11.4) 26 (2.4) .001* 4 (17.4) 26 (2.4) < .001*

Mild liver disease, n (%) 24 (4.8) 20 (3.3) .189 1 (2.9) 43 (4.0) .731 3 (13.0) 41 (3.8) .024*

Moderate to severe liver disease, n (%) 20 (4.0) 7 (1.1) .002* 3 (8.6) 24 (2.2) .017* 3 (13.0) 24 (2.2) .001*

Index ED length of stay in minutes, mean 440 340 .003* 528 380 .121 752 377 .001*

Revisit ED length of stay in minutes, mean 825 443 < .001* 417 621 .221 755 612 .482

Interval between the 2 ED visits in hours, mean 38 39 .315 37 39 .640 38 39 .921

CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary disease; ED, emergency department; ICU, intensive care unit. 

*P < .05.
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ED revisits within a short period have been used as a metric 

to assess and monitor the performance of ED services.1 Short ED 

revisits may represent diagnostic inaccuracy,2 medical errors 

or failures,22 or suboptimal care. Amid the COVID-19 pandemic, 

increasing demands related to delivering contagion surveys and 

relevant care undoubtedly exacerbated an already overfatigued ED, 

which may have placed high-risk patients, such as ED-revisiting 

populations, in increased danger. The occurrence of a short ED 

revisit comprises diverse and complex elements, including patient 

perspective, individual variations, disease nature, and hospital 

characteristics.23-26 The short ED revisit rate may not be a perfect 

measure,27 yet it remains a widely adopted ED performance index 

in quality metric research. Several scholars, however, have claimed 

that ensuing outcomes, such as subsequent hospital admissions, 

ICU admissions, or in-hospital mortality, are more persuasive.4,28-30 

Therefore, we assessed the outcomes of ED-revisiting patients as a 

more objective indicator of emergency service quality.

The COVID-19 pandemic was one of the most devastating in 

history, highlighting the critical importance of swift responses and 

early detection from individual EDs to the global level to contain the 

rapid spread of the virus. ED demand is influenced by a combination 

of factors, including physical and social environments, as well as 

the epidemiology of the injuries and illnesses being treated. The 

unprecedented COVID-19 pandemic severely affected emergency 

care in most countries. Consequently, many resources typically 

dedicated to emergency care were disproportionately redirected 

toward patients with COVID-19, either suspected or confirmed. 

Although a decrease in ED volume and modification in the use of 

medical services were observed worldwide after the outbreak,31-35 

surges in febrile patients will be inevitable if infection numbers 

grow again and clinical challenges ensue. Screening for suspected 

COVID-19 is an essential measure and an important public health 

issue; however, the majority of screened cases may not necessarily 

be critically ill patients.10

EDs are the front lines for dealing with time-sensitive emer-

gencies and delivering lifesaving management, so maintaining 

a functional ED with durable capacity and an emergency medical 

system with prompt response for time-sensitive emergencies 

during a pandemic should take priority over serving mainly as a 

screening station. With the increased number of febrile patients 

following the outbreak of an epidemic, it is necessary to integrate 

other measures, such as initiating community screening stations, 

to avoid jeopardizing regular emergency service capacity. Meeting 

optimal or acceptable COVID-19 screening thresholds can help reduce 

poor outcomes for ED-revisiting patients. The COVID-19 pandemic 

warrants a reevaluation of numerous aspects of previous strategies 

for epidemic control. To appropriately preserve emergency medical 

capacity, the regional integration of emergency care resources from 

nearby medical institutions should also be considered for primary 

diverting or secondary transfer of suspected COVID-19 cases.

An effectively structured operational emergency care network 

is crucial for mitigating the overwhelming effects of an epidemic 

and ensuring the continuation of critical treatment. Although EDs 

worldwide were largely tasked with screening for COVID-19 cases 

during the pandemic, the appropriateness of this arrangement 

should be reexamined. Most ED workers were not originally trained 

to perform epidemic prevention–related tasks. After the outbreak 

of COVID-19, the sudden placement of this responsibility on ED 

workers not only caused substantial psychological pressure but also 

hindered routine ED duties, thus endangering patients in the ED.36 

Limitations

This study has some limitations. First, the inherent constraints of 

medical chart reviews exist when precisely assessing the quality 

of care. Second, because our data were collected exclusively from 

one specific facility, the findings may have limited generalizability 

and may not be directly transferable to hospitals in diverse regions 

of varying sizes. In addition, ED revisits of patients may have been 

underestimated based on our using a single medical center. We 

also had minimal information about events that occurred during 

ED visits, such as consultations, investigations, and therapies. 

Finally, quality of care is undeniably a multifaceted concept, so the 

outcomes of ED revisits would only encompass certain aspects of 

the quality of services provided in EDs. 

CONCLUSIONS
Our study found that the volume of daily suspected COVID-19 cases 

was demonstrated to be an independent predictor for in-hospital 

mortality of patients with 72-hour ED revisits. Given the emergent 

nature of COVID-19 and the complexity of the true disease burden, 

TABLE 3. Multivariable Logistic Regression Analysis of Predictors of 
In-Hospital Mortality Among Patients With 72-Hour ED Revisits in This 
Cohort (N = 1107)

Predictor Adjusted OR (95% CI) P

Daily suspected COVID-19 cases 1.073 (1.021-1.128) .005*

Daily ED encounters 1.018 (0.994-1.043) .146

Age 0.998 (0.959-1.039) .914

Revisit triage level 0.318 (0.102-0.990) .048*

Escalation of triage level 1.764 (0.327-9.504) .509

Complaint of SOB 11.30 (2.534-50.37) .001*

CCI score 1.185 (0.933-1.505) .164

Hypertension 2.816 (0.721-11.00) .136

Malignancy 4.996 (1.032-24.20) .046*

Cerebrovascular disease 1.710 (0.395-7.407) .473

Heart failure 0.440 (0.084-2.318) .333

COPD 1.323 (0.272-4.387) .729

Mild liver disease 2.020 (0.356-11.46) .427

Moderate to severe liver disease 2.923 (0.477-17.93) .246

Index ED length of stay 1.000 (0.999-1.001) .858

CCI, Charlson Comorbidity Index; COPD, chronic obstructive pulmonary 
disease; ED, emergency department; SOB, shortness of breath.

*P < .05.
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it is crucial to emphasize the importance of effective diversion 

strategies and public health interventions to curb the spread of 

COVID-19 and associated spillover effects. To improve our ability 

to combat the next unknown epidemics, sustained investment in 

public health infrastructure and preparedness in EDs is required to 

protect lives. More specifically, we propose considering the following 

strategies to close the gap in ED care: developing streamlined 

triage procedures to prioritize patients efficiently, establishing 

risk stratification protocols to identify patients at higher risk of 

adverse outcomes, improving communication channels between 

institutions with efficient transferring systems to prevent EDs from 

collapsing due to overloading, and fostering a multidisciplinary 

approach to patient care via collaboration between emergency 

physicians, infectious disease specialists, critical care specialists, 

and other relevant health care professionals. 

We believe this is the first study to identify the impact of screening 

for suspected COVID-19 in the ED, which affected the outcomes of 

short ED revisits during the epidemic. Identifying such an associa-

tion could help patients and enable ED providers and policy makers 

to modify and optimize the delivery of emergency services during 

large-scale epidemics such as COVID-19. As an epidemic continues 

to fluctuate, the outcomes of short ED revisits should continue to 

be monitored, and strategies should be developed to maintain the 

quality of emergency care.  n
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eAppendix Table 1. Multivariable logistic regression analysis of predictors for 

hospital admission among patients with 72H ED revisits in this cohort (N=1,107) 

 Adjusted odds ratio (95% CI) p value 

Daily suspect COVID-19 cases 0.994 (0.981 - 1.008) 0.413  

Daily ED encounters 0.999 (0.993 - 1.004) 0.643  

Revisit triage 0.640 (0.469 - 0.874) 0.005＊ 

Escalation of triage level 1.289 (0.821 - 2.022) 0.270  

Complaint of fever 2.084 (1.473 - 2.946) <0.001＊ 

Complaint of chest discomfort 0.489 (0.273 - 0.877) 0.016＊ 

Charlson score 0.989 (0.931 - 1.052) 0.732 

Malignancy 1.423 (0.914 - 2.216) 0.118  

Chronic renal insufficiency 1.492 (0.717 - 3.102) 0.284  

Cerebrovascular disease 1.497 (0.867 - 2.583) 0.147  

Heart failure 1.156 (0.578 - 2.312) 0.681  

COPD 1.730 (0.744 - 4.024) 0.203  

Moderate to severe liver disease 2.973 (1.167 - 7.572) 0.022＊ 

Index ED length of stay 1.000 (1.000 - 1.000) 0.168  

Revisit ED length of stay 1.000 (1.000 - 1.001) <0.001＊ 

CI: confidence interval; COPD: chronic obstructive pulmonary disease; COVID-19: 

coronavirus disease of 2019; ED: emergency department. ＊ p < 0.05 

 



eAppendix Table 2. Multivariable logistic regression analysis of predictors for ICU 

admission among patients with 72H ED revisits in this cohort (N=1,107) 

 Adjusted odd ratio (95% CI) p value 

Daily suspect COVID-19 cases 0.973 (0.923-1.026) 0.314  

Daily ED encounters 0.999 (0.981-1.017) 0.907 

Age 1.015 (0.989-1.042) 0.248 

Index visit triage 0.477 (0.156-1.452) 0.192  

Revisit triage 0.243 (0.087-0.681) 0.007＊ 

Escalation of triage level 6.234 (1.319-29.46) 0.021＊ 

Complaint of chest discomfort 2.469 (0.830-7.346) 0.104  

Complaint of SOB 0.775 (0.158-3.795) 0.753  

Charlson score 1.026 (0.857-1.229) 0.779 

Hypertension 1.076 (0.391-2.962) 0.888  

Diabetes mellitus 1.038 (0.387-2.783) 0.940  

Coronary heart disease 2.254 (0.825-6.161) 0.113  

Arrhythmia 2.162 (0.751-6.225) 0.153  

Heart failure 0.856 (0.232-3.160) 0.815  

COPD 0.804 (0.171-3.793) 0.783 

Moderate to severe liver disease 8.037 (1.422-45.41) 0.018＊ 

CI: confidence interval; COPD: chronic obstructive pulmonary disease; COVID-19: 

coronavirus disease of 2019; ED: emergency department; ICU: intensive care; SOB: 

shortness of breath unit. ＊ p < 0.05 
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