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Abstract
Background
The novel coronavirus diseases (COVID-19) has led to a pandemic and affected people's lives greatly,
including their health seeking behavior. We aimed to evaluate the impact of the current COVID-19
pandemic on characteristics and trends of emergency department (ED) visits in Shanghai, China.
Methods
This was a retrospective observational study using medical record databases from the Shanghai Sixth
People's Hospital (East Campus) for years 2016 through 2020. All the patients referred to the ED between
January 2016 and June 2020 were retrospectively reviewed. January 1, 2020, was chosen as the cutoff
date for the statistical analysis and data of January and February in 2020 was compared with the same
period of 2019.
Results
During the rst two months of 2020, there was a 60.9% decline in ED visits when compared with the same
period of 2019 (9,904 vs. 25,316, respectively), and the waiting time in ED has been greatly reduced
correspondingly (12±4 vs. 66±19 min, p < 0.001); ED visits for acute ischemic stroke (AIS) and acute
coronary syndrome(ACS) decreased by 53.9% and 41.2% respectively; proportion of intravenous
thrombolysis for AIS has dropped(42.1% vs. 11.4%, p = 0.003), and percutaneous coronary intervention
for ACS was similar (70.6% vs. 63.3%, p = 0.668); and onset-to-door time (ODT) of these patients
increased signi cantly (AIS: 217(136-374) vs. 378(260-510)min, ACS: 135(85-195) vs. 226(155-368)min,
all p < 0.001).
Conclusion
The outbreak of COVID-19 pandemic was correlated with a signi cant decline in the number of ED visits
including AIS and ACS patients when compared to the pre-COVID-19 period. ODT of AIS and ACS patients
increased signi cantly. Raising public awareness is necessary to avoid serious healthcare and economic
consequences of undiagnosed and untreated stroke and myocardial infarction attack.

Background
The novel coronavirus diseases (COVID-19), began in Wuhan, China since December 2019, has led to a
pandemic, accounting for more than 15.8 million worldwide infections and more than 630,000 death (as
of July 25, 2020) [1, 2]. After the outbreak of COVID-19, the Chinese government has taken unprecedented
measures to stem further dissemination of the virus. These include isolating ill persons, contact tracing,
quarantine of exposed persons, travel restrictions, school and workplace closures, cancellation of mass
gatherings, and hand washing, among others. The Chinese government shut down crowded public places
such as shopping malls, restaurants, cinemas, cancelled or postponed large public events, encouraged
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people to stay at home as much as possible, and venture out only to get food or medical help. These
strategies appear to be effective and no new domestic cases were con rmed on the Chinese mainland by
March 18 [3, 4].
The pandemic has affected people's lives greatly, including their health seeking behavior. However, the
impact of the pandemic on emergency care has not been reported. In the present investigation, we aimed
to evaluate the impact of the current COVID-19 pandemic on characteristics and trends of emergency
department (ED) visits including critical diseases such as acute ischemic stroke (AIS) and acute coronary
syndrome (ACS) in Shanghai, China.

Methods
This was a retrospective observational study using medical record databases from the Shanghai Sixth
People's Hospital (East Campus) for years 2016 through 2020. The study hospital is a tertiary hospital
and regional medical center of southeast Shanghai, China, centre with catchment area exceeding 300,000
inhabitants during the study period. The study was approved by the local ethics committee. Written
informed consent was waived due to the retrospective character of the investigation.
All patients referred to the ED between January 2016 and June 2020 were retrospectively reviewed. In the
study ED, all patients visit the same ED regardless of their indication for emergency visit and all ED
physicians have similar options available to examine patients, i.e. the same radiological services and
laboratory examinations are available to all physicians and for all patients. Specialists (i.e. internists,
surgeons, neurologists and emergency physicians), residents and other acute care physicians work
alongside each other.
Principal conditions are based on the rst-listed diagnosis on the ED visit record and are determined by
the International Classi cation of Diseases, Tenth Revision, Clinical Modi cation [ICD-10-CM].
Post-COVID era was de ned as after January 1, 2020, as it was the starting date for social restrictions,
and the COVID-19 pandemic began to impact public life in China. January and February 2020 were the
peak of the pandemic in China, and no new domestic cases were con rmed on the Chinese mainland by
March 18, so we compared the data of January and February in 2020 with the same period of 2019.
Discrete variables are expressed as percentage and continuous variables as mean ± standard deviation
(SD) for variables normally distributed and as median with interquartile range (IQR) for not normally
distributed data. Comparability of groups was analyzed by χ2 test, two-sampled t test, Mann-Whitney U
test, as appropriate; p < 0.05 was de ned as being statistically signi cant. Statistical analysis was
performed using IBM SPSS Statistics Version 20.

Result

Trends in ED visits between 2016 and 2020
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There has been a steadily 17.5–28.4% annual increase in ED visits over the past four years from January
2016 to December 2019, and the annual total ED visits increased 83.0% from 89,340 in 2016 to 163,496
in 2019 (Fig. 1, Fig. 2). But ED visits declined signi cantly after onset of COVID-19 from January 2020.
There was a 60.9% decline in ED visits during the rst two months of 2020 when compared with the same
period of 2019 (9,904 versus 25,316, respectively). After March 18, the COVID-19 pandemic was nearing
its end in China, ED visits began to increase again (Fig. 2).

Characteristics Of Visits Before And After The Covid-19
In January-February 2019, the top ve common conditions for visits in ED were acute bronchitis, acute
pharyngitis, sprains and strains, super cial injury and contusion, and abdominal pain. After onset of
COVID-19 from January 2020, the top ve became abdominal pain, pneumonia, dizziness and vertigo,
sprains and strains, and super cial injury and contusion (Table 1).
Table 1
The 5 most common conditions seen in the ED before and after the COVID-19
Principal condition

January-February 2019

January-February 2020

Number

Rank

Number

Acute bronchitis

4,556

1

715

Acute pharyngitis

3,797

2

646

Sprains and strains

3,037

3

851

4

Super cial injury and contusion

2,784

4

782

5

Abdominal pain

2,531

5

1,485

1

Pneumonia

1782

1,088

2

Dizziness and vertigo

1253

922

3

Rank

After onset of COVID-19, the waiting time in ED has been greatly reduced during the rst two months of
2020 when compared with the same period of 2019 (12 ± 4 vs. 66 ± 19 min, p < 0.001).
Characteristics of AIS and ACS patients before and after the COVID-19 in ED
The overall number of AIS and ACS patients admitted to our ED during the rst two months of 2020
decreased 53.9% and 41.2% respectively after onset of COVID-19 when comparing with the same period
of 2019 (AIS: 76 vs. 35, ACS: 51 vs. 30, Table 2).
Proportion of intravenous thrombolysis (IVT) for AIS has dropped (42.1% vs. 11.4%, p = 0.003), and
percutaneous coronary intervention (PCI) for ACS was similar (70.6% vs. 63.3%, p = 0.668).
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Onset-to-door time (ODT) of these patients increased signi cantly during the rst two months of 2020
when comparing with the same period of 2019 (AIS patients: 217(136–374) vs. 378(260–510) min, ACS
patients: 135(85–195) vs. 226(155–368) min, all p < 0.001, Table 2).
Table 2
Characteristics of AIS and ACS patients in ED before and after the COVID-19
Characteristics

p-value

January-February 2019

January-February 2020

Number of patients

76

35

Age (y), mean (SD)

74 ± 13

72 ± 12

0.442

Male sex, n (%)

37(48.7)

19(54.3)

0.731

ODT (min), median (IQR)

217(136–374)

378(260–510)

< 0.001

IVT, n (%)

32(42.1)

4(11.4)

0.003

Number of patients

51

30

Age (y), mean (SD)

62 ± 11

61 ± 12

0.703

Male sex, n (%)

34(66.7)

19(63.3)

0.950

ODT (min), median (IQR)

135(85–195)

226(155–368)

< 0.001

PCI, n (%)

36(70.6)

19(63.3)

0.668

AIS

ACS

Data are presented as number (%), median (IQR) or mean ± SD.
Abbreviations: AIS, acute ischemic stroke; ODT: onset-to-door time; IVT, intravenous thrombolysis:
ACS, acute coronary syndrome; PCI, percutaneous coronary intervention.

Discussion
ED serves as an important source of public healthcare system for many patients, and they can seek care
at any ED, regardless of their ability to pay, and this care is available 24 hours a day. In addition, because
of the growth of emergency medicine as a physician specialty, patients see the ED as a source of highquality care. In many countries the number of ED visits is growing faster than the population [5–7].
In our study, the number of ED visits increased signi cantly by 17.5–28.4% a year over the past four
years, but the trend has been interrupted by the COVID-19 pandemic. In this single-center, retrospective
observational study, we report a signi cant decline (60.9%) in the number of ED visits after outbreak of
the COVID-19 pandemic when compared to the pre-COVID period.
ED overcrowding is a serious issue worldwide [8, 9]. This occurs 12–73% of the time according to a
nationwide study in the United States [10]. ED overcrowding was attributed to inappropriate use of the ED
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by a large volume of non-urgent patients. In survey studies, ED overcrowding has been reported to cause
delays in diagnosis, delays in treatment, decreased quality of care, and poor patient outcomes. ED
overcrowding could potentially affect anyone who suffers unexpected severe illness or injury requiring
time sensitive emergency treatment.
China has a large population, and ED overcrowding is widespread in many big cities and has reportedly
reached crisis proportions [11, 12]. In China, the most common conditions seen in the ED were acute
bronchitis, acute pharyngitis, Sprains and strains, super cial injury and contusion, which are usually not
so urgent and don't need emergency-based services.
After the outbreak of COVID-19, the Chinese Government had taken some strict measures to prevent
people from gathering or moving unnecessarily. People are required to avoid public places, and wear a
mask when going out. These measures have played a key role in cutting off the transmission route of
COVID-19, and the most frequent conditions seen in the ED mentioned above have been reduced at the
same time. Along with reduction of numbers of the non-urgent patients, ED overcrowding has been
relieved. As seen in the study, the waiting time in ED has been greatly reduced. In terms of alleviating ED
overcrowding, the pandemic outbreak is not a bad thing, as limited ED resource can be allocated to
patients who need emergency care really.
We additionally observed a reduction in the overall number of AIS and ACS patients admitted to our ED
and a signi cant increase in ODT of these patients when comparing the current lockdown period with the
same period of 2019 in our study. Reasons for this phenomenon are not understood although some
suggest that patients’ fear of exposure to COVID-19 could have contributed to their wait-and-see behavior.
The fear of infection and adhering to advice from public health organizations and government o cials
likely outweighs the concern over mild cardio-cerebrovascular symptoms. Milder symptoms of an acute
cardio-cerebrovascular event, which could have historically prompted patients to seek medical attention,
receive acute treatment and aggressive secondary prevention, may now be minimized to the point that
these patients will stay at home and not present to the emergency room.
Irrespective of the causes, these phenomenon are worrisome, because we all know that AIS and ACS are
time dependent diseases, IVT in ischemic stroke and PCI in myocardial infarction are extremely timesensitive [13–15]. Thrombolysis started within the rst 60 minutes after onset is associated with best
outcomes for patients with AIS, and over the entire 4.5-hour guideline-endorsed tissue plasminogen
activator time window, rates of being disability-free at discharge and discharge to home decay more
rapidly in the rst 100 to 170 minutes of stroke onset to treatment time, whereas independent ambulation
at discharge and in-hospital mortality decline in a linear fashion throughout [16–18]. Short onset to
balloon time was associated with lower in-hospital mortality and better long term clinical outcome in
patients with myocardial infarction having PCI. Furthermore, a symptom-onset-to-balloon time > 4 h was
identi ed as independent predictor of one-year mortality [19, 20].
We are concerned that the delay in seeking medical care might be accompanied by a substantial increase
in post-acute complications and long-term disability even mortality due to the lack of appropriate acute
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management and implementation of secondary prevention interventions.
To our knowledge, this is the rst study to publish data about the impact of the current COVID-19
pandemic on characteristics and trends of ED visits in China, and our study veri es observations recently
made by researchers in different countries [21–24].
However, some limitations of the present study should be recognized. The main limitation of this study is
the relatively small sample size as a single-center experience. Taking into account the limited population
size in the study, multi-center studies enrolling a larger number of patients is desirable to validate our
data. Second, there are many critical diseases in ED, but only two of them were chosen in this study for
analysis. We think AIS and ACS are the most typical time dependent diseases in ED, and it’s enough to
discover the delayed ODT phenomenon through them.

Conclusion
These data reveal that the COVID-19 pandemic had a strong in uence on ED visits in China. The number
of ED visits including AIS and ACS patients reduced greatly, and ODT of AIS and ACS patients increased
signi cantly. Health administration department should raise and sustain public awareness for the critical
disease such as stroke and myocardial infarction, in particular regarding the importance of timely
diagnosis and treatment of acute symptoms, and patients should be encouraged to seek medical care
and be assured that hospitals make every effort to prevent contact to potentially infectious patients. All
of this is paramount to avoid serious healthcare and economic consequences resulting from
undiagnosed and untreated critical disease.

Abbreviations
ED: Emergency Department
SD: Standard Deviation
IQR: interquartile range
AIS: acute ischemic stroke
ACS: acute coronary syndrome
IVT: intravenous thrombolysis
PCI: percutaneous coronary intervention
ODT: onset-to-door time
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Figure 1
Trends in ED visits annually, 2016-2019

Figure 2
Page 11/12

Trends in ED visits monthly, 2016-2020
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