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Abstract

Aims We aimed to evaluate the impact of the COVID-19 epidemic on emergency and cardiovascular disease—related calls
in Hangzhou, China.

Methods We conducted a single-center retrospective study, collecting data on emergency calls to the Hangzhou Emergency
Center (HEC) during the COVID-19 epidemic (January 20, 2020, to March 15, 2020). Data were compared with the same
period in 2019.

Results Compared to 2019, the number of emergency calls has dropped by 21.63%, ambulance calls by 29.02%, rescue
calls by 22.57%, and cardiovascular disease-related emergency calls by 32.86%. The numbers of emergency, ambulance,
and rescue calls in 2020 were significantly lower than in 2019.

Conclusions During the COVID-19 epidemic in Hangzhou, the numbers of emergency and cardiovascular disease—related
calls have decreased significantly. These results point to a severe social problem that requires the attention of the medical
community and the government.
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Introduction

The COVID-19 epidemic has affected the medical systems of
many countries [1, 2]. An increasing body of evidence sug-
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emergency department due to concerns about the risk of con-
tracting SARS-CoV-2 infection [3]. It is widely known that
timely diagnosis and treatment of cardiovascular diseases is
crucial, and treatment delay is a predictor of adverse outcomes.
It has recently been reported that the number of emergency
room patients in the USA has decreased by nearly 50%, and
ST-segment elevation myocardial infarction (STEMI) activa-
tion in the cardiac catheterization room has decreased by 38%
[4]. The admission rates for heart failure (HF), pulmonary
embolism (PE), implantable device failure (DF), and atrial
fibrillation (AF) in Italy have also decreased, and about half
of the acute myocardial infarction (AMI) patients did not arrive
at the hospital [5]. The Spanish STEMI catheterization room
activation has declined by 40%. In Hong Kong, the accident
and emergency department (AED) attendance rate has also
decreased significantly [6]. China was the first to report about
the COVID-19 epidemic. On January 23, 2020, it announced
the closure of Wuhan City, Hubei Province [7]. As of May 20,
2020, Hangzhou City reported a total of 181 cases of SARS-
CoV-2 pneumonia and no deaths. The ten public hospitals in
Hangzhou had fever clinics to isolate suspected SARS-CoV-2
patients from the general patient population and avoid cross-
infection. The Hangzhou Emergency Center (HEC) includes
25 first-aid outlets (Appendix Fig. 3a). Two hospitals and one
intensive care center treated suspected and confirmed cases
in Hangzhou. A special transfer process was enacted during
the epidemic. Patients with suspected SARS-CoV-2 infection
were separated from the general patient population, including
in the emergency admission procedures (Appendix Fig. 3b).
Against this background, the number of emergency calls
to the HEC has significantly declined compared to a year
before. This study analyzed changes in emergency calls and
assessed the correlation between shifts in these calls and
trends in the COVID-19 epidemic in China. We searched for
the reasons for the decline in the number of emergency calls,
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Fig.1 The significance of the numbers of daily emergency, ambu-
lance, and rescue calls during epidemic

@ Springer

aiming to find solutions to the fact that people avoid making
emergency calls in life-threatening situations.

Methods
Research subjects

We conducted a single-center, retrospective study to eval-
uate the effect of the COVID-19 epidemic in Hangzhou
on the use of emergency medical services in the HEC.
Data collected included the number of daily emergency
calls, ambulance calls, and rescue calls, and cardiovascu-
lar disease-related emergency calls. Data collected cov-
ered the 55 days between January 20 and March 15, 2020.
The same data were collected for the same period in 2019.

Time node selection

On January 23, 2020, Wuhan City, Hubei Province, China,
announced the city’s closure. This news quickly spread to
all parts of the country. As the HEC has formulated a new
COVID-19 transfer plan shortly before January 20, this date
was selected as the starting point for the analysis. The resi-
dential area in Hangzhou was closed during the epidemic
and has gradually reopened until about March 15. It was
still necessary to wear masks, measure body temperature,
and show the Health Code when entering or leaving pub-
lic places after that date. The “First Aid” key function in
the Health Code application dials 120 to connect the caller
to the rescue center at the HEC. This will be discussed in
detail in the “Discussion” section. We selected March 15,
the end of the lockdown, as the analysis endpoint.

Cardiovascular diseases

Cardiovascular diseases are a group of disorders of the heart
and blood vessels. They include coronary heart disease,
cerebrovascular disease, rheumatic heart disease, and other
conditions [8].

Analysis objectives

1. Compare the number of emergency calls, ambulance
calls, and rescue calls between the two periods;

2. Compare the number of cardiovascular disease-related
emergency calls between the two periods.

Statistical analysis

Categorical variables are presented as absolute numbers
or percentages. Continuous variables are presented as
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mean + standard deviation (SD) and were compared by #-test.
Time series analysis compared the trend of change.

The R software (Version 3.60) was used for all analy-
ses. Differences were considered statistically significant at
P<0.05.

Results

Comparison between 2019 and 2020 for the total
number of emergency, ambulance, and rescue calls

The number of emergency calls during the period in 2020
was 38,027. This number was 21.63% lower than the number
during the same period in 2019. The number of ambulance
calls had decreased by 29.02%, and the number of rescue
calls declined by 22.57% (Table 1).

Comparison of trends in the number of emergency,
ambulance, and rescue calls between 2019 and 2020

Comparing 2019 with 2020, we found that the numbers of daily
emergency, ambulance, and rescue calls during the epidemic
were significantly lower than the respective numbers during the
same period in 2019 (Fig. 1).

Comparison of the number of cardiovascular
disease-related emergency calls between 2019
and 2020

There were 425 cardiovascular disease-related emergency
calls during the COVID-19 epidemic, compared to 633 dur-
ing the same period in 2019, a decrease of 32.86% (Fig. 2A).
Figure 2B compares the daily cardiovascular disease—related
emergency calls between 2019 and 2020. We found that the
number of daily calls in 2019 was significantly higher than
in 2020 (P <0.05).

Discussion
This study showed that the numbers of calls to the HEC for
emergency, ambulance, and rescue during the COVID-19 epi-

demic had decreased significantly compared to the same period

Table 1 Comparison of the number of emergency, ambulance, and
rescue calls

Type 2019 (N) 2020 (N)  Change (N, %) P

Emergency calls 38,027 29,798 8229 (21.63) 0.04
Ambulances 12,994 9222 3773 (29.02) 0.03
Rescues 8745 6771 1974 (22.57) 0.07
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Fig.2 A Comparison of 425 cardiovascular disease-related emer-
gency calls during the COVID-19 epidemic to 633 during the same
period in 2019. B Comparison of the daily cardiovascular disease-
related emergency calls between 2019 and 2020

in 2019. The decreasing trend in emergency calls for cardiovas-
cular diseases was particularly apparent since January 23, 2020,
possibly due to the sharp rise in SARS-CoV-2 infections during
the epidemic in China; the gradual recovery of the emergency
call numbers for cardiovascular diseases after March 5, 2020,
might be related to the progressive stabilization of the epidemic.

Various reasons may have caused the above phenomenon.
First, patients delayed calling for emergency treatment because
they feared getting infected by SARS-CoV-2. This fear was
intensified after the media released news stories such as the
one on a non-COVID-19-designated hospital, in which the
infection had spread among the inpatients and medical staff
because of protective equipment shortage. The general recom-
mendation at the time was to avoid hospitalization for general
patients with non-emergency cardiovascular diseases. These
patients were encouraged to wait until the epidemic was con-
tained before admitting to the hospital for non-emergency
treatments. Patients were terrified of SARS-CoV-2 spread, so
they delayed seeking medical help. Many attempted to relieve
their symptoms by taking medications and sought help only
when they could not bear it any longer. Meanwhile, the com-
munity response to out-of-hospital cardiac arrest (OHCA) was
altered from March to May 2020, delays in emergency medical
services (EMS) response time, less bystander cardiopulmonary
resuscitation (CPR), and reduced survival from OHCA in the
USA [9]. Second, the HEC joined forces with ten fever clinics
in Hangzhou to set up an emergency response procedure under
the epidemic situation. Patients suspected of COVID-19 based
on fever or other related symptoms and relevant epidemiologi-
cal history were transferred to a COVID-19-designated treat-
ment hospital by a special ambulance. The first symptoms of
these patients may have been of diseases other than those of
the respiratory system. This may have prevented them from
obtaining professional emergency medical services. On Janu-
ary 25, 2020, Hong Kong reported that the implementation of
emergency measures to control the epidemic might prevent
people from seeking medical services in a timely manner [5]. It
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was also reported that the AED attendance rate in Hong Kong
had dropped significantly compared to the period before the
epidemic [5]. There were also fewer calls to the emergency
medical services (EMS) for cardiovascular diseases in Israel
[10]. Besides, we showed that the times from symptom onset
to the first medical contact (SO-to-FMC), from hospital door
entry to first balloon expansion (D-to-B), and catheter room
activation in the 2020 group were significantly longer than in
the 2019 group for STEMI patients [11].

In response to the above phenomenon, we propose sev-
eral countermeasures. First, while working to control the
epidemic, it is necessary to increase the number of medical
staff in community hospitals and carry out multimedia educa-
tion to the general public. WeChat public accounts and news
headlines can be used to draw the public attention by relaying
reports of specific ambulance call cases, encouraging people
to call an ambulance in emergencies. Second, with the popu-
larization of nucleic acid testing, comprehensive testing of
personnel in four professions—education, medical services,
public services, and transportation, would gradually reduce
people’s anxiety about the travel environment. Medical and
health units can quickly determine whether a patient has
SARS-CoV-2 infection by checking recent nucleic acid test
reports and increase the efficiency of transferring patients to
specialized hospitals when needed. Third, Hangzhou was the
first city to use the Health Code in China, starting on February
11, 2020. With this application, citizens can dial 120 to the
HEC by pressing the “First Aid” key. The emergency center
dispatcher can access the identity and location information
of the caller in real-time. An emergency ambulance can be
dispatched to the scene based on this information. Emergency
doctors can view the caller’s health files while on the way to
familiarize themselves with the patient’s medical history and
health status. This way, they can make better preparations for
precise on-site treatment. For critically ill patients, such as
those with myocardial infarction, the emergency call center
can also direct the information to nearby emergency volun-
teers through “the city brain emergency volunteer system.”
These volunteers can receive accurate information and rush
to the scene for preliminary rescue till the ambulance with
the professional emergency doctor arrives. These measures
increase the probability of critically ill patients getting medi-
cal assistance within the “golden five minutes.”

Conclusion

The number of emergency, ambulance, and rescue calls and
cardiovascular disease—related emergency calls to the HEC
during the COVID-19 epidemic decreased compared with
the same period in 2019. These results show a serious social
problem that should attract the attention of the medical com-
munity and the government.
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Fig.3 A The Hangzhou Emergency Center includes 25 first-aid out-
lets. B A special transfer process was enacted by the Hangzhou Emer-
gency Center during the COVID-19 epidemic
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