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Abstract

Objective: This research aims to analyze the changes of Chinese 
patients’ medical behavior in surgical emergency during the COV-
ID-19 outbreak period.

Methods: The retrospective study was designed to observed the 
impact of patients’ behavior in the department of surgical emergency 
in Beijing Jishuitan Hospital around the COVID-19 pandemic (2019-
2021). We analyzed the numbers of patients in the different periods, 
and the gender, age, the type of disease, time from onset to con-
sultation, fever and treatment options of patients who came to our 
emergency surgery around the pandemic.

Results: The number of patients visiting the surgical emergency 
were 4676 in pre-COVID-19 period (2019), 4275 patients in during-
COVID-19 period (2020), and 10832 patients in vaccination-COVID-19 
period (2021). The total patients decreased in 2020 compared with 
that before the pandemic, by about 8.6% (401/4676), and decreased 
by 20% (472/2363) in the first half of the year, and the number of 
patients in 2021 was significantly higher than before. There was 
no significant difference in the gender and the age of the patients 
(p=0.187, 0.106, 0.530). The number of patients with acute abdo-
men was significantly higher in the during-COVID-19 period (2020) 
than that in the pre-COVID-19 period (2019) (p=0.007). The time of 
patients were much later in 2020 than 2019, and more patients re-
ceived surgical treatment and more patients with fever between the 
periods p=0.000, 0.000, 0.000. We also observed the similar results 
between 2020 and 2021(p=0.001, 0.000, 0.000, 0.000). 

Conclusion: Due to the outbreak of COVID-19, patients in surgi-
cal emergency department were significantly reduced, but the condi-
tion was relatively more serious. The vaccination of new coronavirus 
vaccine and the corresponding policies adopted after the outbreak, 
people began to gradually return to normal life and medical behavior.

Introduction

The COVID-19 pandemic has been threatening the public’s 
health more than two years, since it was diagnosis from the end 
of 2019 in Wuhan in China. The first official confirmation of nov-
el coronavirus (known as the COVID-19) from the World Health 
Organization (WHO) on January 9, 2020, which was detective as 
a new type of infectious coronavirus [1-3]. Then the COVID-19 
became widespread worldwide and classified as a pandemic. 

The infectious disease has spread globally resulting in over 400 
million diagnoses and more than 5 million deaths by Decem-
ber 2021. Since the pandemic outbreak, it has not only affected 
the health of the population, but also dramatically changed the 
psychological state, lifestyle and economic status. The public 
emotion great changes were mainly due to fear of the virus, 
the loss of relatives, closed isolation, social distancing, fear of 
vaccine’s safety and economic difficulties [4-6]. The war against 
COVID-19 has begun in various countries, including strengthen 
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instituted quarantines and personal protections. The preventive 
behaviors including mask wearing and social distancing have 
been provided effectively in curbing the spread of the virus, but 
the preventive vaccine of COVID-19 has shown the advantages 
of long-term control of the pandemic [7,8]. With strict restric-
tions on movement helped reduce the transmission of disease, 
and the social and economic policies had an adverse impact on 
the healthcare all over the world [9-11]. However, with the vac-
cination and popularization of the new coronavirus vaccine and 
the decline of mortality, people’s economic life began to return 
to normal gradually. Here, we present a perspective on access 
and barriers to healthcare in surgical emergency in China over 
the time periods: pre-COVID-19, during-COVID-19 and vacci-
nation-COVID-19 periods. According to the situation, our team 
observed the patients in our hospital surgical emergency from 
January 2019 to December 2021, and analyzed the influence of 
the new coronavirus pandemic on the patients’ behaviors [12-
14].

Methods

This is a comparative retrospective study base on the CO-
VID-19 impact on the surgical emergency in China. The data was 
collected from patients visited surgical emergency in Beijing Ji-
shuitan Hospital between January 2019 to December 2021. The 
year of 2019 was set as pre-COVID-19 period, and the year of 
2020 was set as during-COVID-19 period, while 2021 as vaccina-
tion-COVID-19 period. In our study, we compared the number 
of patients and analyzed the patients’ parameters, including 
gender, age, the type of disease, time from onset to consul-
tation, fever and treatment options of patients who came to 
our emergency surgery around before and after the pandemic. 
The diseases of patients came to our department were divided 
into two types: acute abdomen (such as acute appendicitis, 
acute biliary tract infection, acute pancreatitis, acute intesti-
nal obstruction, acute gastrointestinal perforation, abdominal 
trauma, and acute abdominal pain caused by other causes) and 
other diseases (including soft tissue infection, acute mastitis 
and other non-abdominal diseases). The treatment of the pa-
tients included surgical treatment and conservative treatment. 
This study was approved by the Ethics Committee of the Beijing 
Jishuitan Hospital, and informed consent was obtained from 
all individuals. All the methods were carried out in accordance 
with relevant guidelines and regulations. The authors declare 
that there is no conflict of interest.

Patient and public involvement

This is a comparative retrospective study. All the research 
questions and outcome measures were informed by telephone 
and interview. These patients were selected from the patients 
in the surgical emergency department our hospital. We have 
already asked the patients to assess the burden of the interven-
tion and time required to participate in the research.

Statistical analysis

The statistical analysis on data was conducted with SPSS 
21.0 statistical software. Enumeration data were analyzed by 
chi-square χ2 test. Measurement data were expressed as mean 
± standard deviation and analyzed by t-test. The statistical sig-
nificance was declared if p < 0.05.

Results

Comparison of the patients attending surgical emergency 
around the COVID-19 pandemic periods

A total of 4676 patients attended surgical emergency de-
partment in pre-COVID-19 period (2019), and 4275 patients in 
during-COVID-19 period (2020), and 10832 patients in vaccina-
tion-COVID-19 period (2021). In pre-COVID-19 period (2019), 
there were 2595 males and 2081 female, 2313 males and 1962 
females in during-COVID-19 period (2020), and 6018 males and 
4814 females in vaccination-COVID-19 period (2021). The total 
patients decreased compared with that before the pandemic, 
by about 8.6% (401/4676), and decreased by 20% (472/2363) 
in the first half of the year. During the outbreak of COVID-19 
in China (2020), the number of patients in the first half of the 
year (January to June 2020) decreased significantly compared 
with that in pre-COVID-19 period, and gradually increased to 
the level before the COVID-19 onset in the second half of the 
year while the pandemic gradually eased. With the vaccination 
across the country, the number of patients came to our surgi-
cal emergency was significantly higher than before (Figure 1). 
For the patients with acute abdomen, the similar results were 
observed in our study. In the first half of 2020, the number 
of patients with acute abdomen decreased nearly by 16.0% 
(279/1747), and the number of patients obviously ascended in 
vaccination-COVID-19 period (2021) (Figure 2).

Figure 1: The number of patients attending surgical emergency 
from 2019 to 2021.

Figure 2: The number of patients with acute abdomen attending 
surgical emergency from 2019 to 2021.
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The diagnosis and treatment of patients around the COV-
ID-19 pandemic periods

There was no significant difference in the gender of the pa-
tients visited surgical emergency between pre-COVID-19 period 
(2019) and during COVID-19 period (2020) (p=0.187). And we 
didn’t find the significant difference of the mean age between 
the two groups (57.08±0.95 vs. 55.47±1.00, p=0.058). The simi-
lar results were observed in 2020 and 2021 (p=0.106, 0.530). 
The number of patients with acute abdomen was significantly 
higher in the during-COVID-19 period than that in the pre-CO-
VID-19 period (p=0.007). The time of the patients who visited 
surgical emergency was much later in the during-COVID-19 pe-
riod than that in the pre-COVID-19 period, and more than one 
in five patients in the during-COVID-19 (p=0.000). And more 
patients received surgical treatment in the during-COVID-19 
period, the difference between the two periods was statistically 
significant (p=0.000). The patients with fever increased signifi-
cantly in the during-COVID-19 period than before the pandemic 
(2019) (p=0.000) (Table 1). We also found that the type of dis-
ease, treatment, visit time and fever or not were significantly 
different between the during-COVID-19 period and the vacci-
nation-COVID-19 period (2021) (p=0.001, 0.000, 0.000, 0.000) 
(Table 2).

Table 1: The comparison of patients’ parameters in 2019 and 
2020.

Year
p

2019 2020

Gender 0.187

 Male 2595 (55.5%) 2313 (54.1%)

 Female 2081 (44.5%) 1962 (45.9%)

Age 57.08 ± 0.946 55.47 ± 0.998 0.058

Disease Type 0.007

 Acute abdomen 3443 (73.6%) 3254 (76.1%)

 Other diseases 1233 (26.4%) 1021 (23.9%)

Treatment 0.000

 Surgical treatment 385 (8.2%) 506 (11.8%)

 Conservative treatment 4291 (91.8%) 3769 (88.2%)

Fever 0.000

 Yes 167 (3.6%) 254 (5.9%)

 No 4509 (96.4%) 4021 (94.1%)

Visit time 0.000

 <24h 4064 (86.9%) 3352 (78.4%)

 ≥24h 612 (13.1%) 923 (21.6%)

Table 2: The comparison of patients’ parameters in 2020 and 
2021.

Year
p

2020 2021

Gender 0.106

 Male 2313 (54.1%) 6018 (55.6%)

 Female 1962 (45.9%) 4814 (44.4%)

Age 55.47±0.998 56.38±1.046 0.530

Disease Type 0.001

 Acute abdomen 3254 (76.1%) 7959 (73.5%)

 Other diseases 1021 (23.9%) 2873 (26.5%)

Treatment 0.000

 Surgical treatment 506 (11.8%) 789 (7.3%) 

 Conservative treatment 3769 (88.2%) 10043 (92.7%)

Fever 0.000

 Yes 254 (5.9%) 348 (3.2%)

 No 4021 (94.1%) 10484 (96.8%)

Visit time 0.000

 <24h 3352 (78.4%) 9205 (85.0%)

 ≥24h 923 (21.6%) 1627 (15.0%)

Discussion

In pre-COVID-19 period, there was little excessive restrictions 
of healthcare services for patients in 2019. All this has changed 
dramatically since the onset of the COVID-19 pandemic in 2020. 
With the gradual aggravation of the pandemic, people's medi-
cal behavior began to be limited. According to the decreasing 
of confirmed cases and the control of the pandemic, patients 
began to gradually increase their normal medical behavior. In 
2021, the new coronavirus vaccine began to be vaccinated on 
a global scale. So far, the number of vaccinations in China had 
exceeded 3 billion, and the number of consulted patients had 
also begun to increase significantly. Not only the impact of the 
virus and vaccine, but also the changes of people’s work, life 

and economic conditions have directly or indirectly changed 
people’s medical behavior. The cause of healthcare access was 
complex, and it was affected by individual will, influence of oth-
ers, and community health service [15,16]. Under the influence 
of the pandemic, even the distance of the patients from hos-
pitals has become one of the factors affecting the patients go-
ing to the hospital. Lack of effective treatment of pandemic and 
easy transmission had a great impact on the psychology and 
behavior of patients [17,18]. Since the outbreak of COVID-19 
pandemic, patients began to hesitate and feel uneasy before 
coming to the hospital. Therefore, compared with before the 
pandemic, they went to the hospital for treatment later and the 
number of patients also decreased [19].

During the pandemic period, due to the isolation and closure 
policy, the total number of patients going to the outpatient clin-
ic reduced, and when people have acute symptoms, they will 
go to the hospital emergency. In our study, we observed the im-
pact of pandemic on patients visiting surgical emergency. In the 
during-COVID-19 period (2020), the number of patients in surgi-
cal emergency decreased by nearly 10% compared with that in 
pre-COVID-19 period, while the number in the first six months 
decreased by 20%. With the improvement of the pandemic situ-
ation in China, people's medical behavior began to change, and 
more and more patients with surgical symptoms began to go to 
emergency surgery. Therefore, the number of patients began to 
increase in the second half of the year, which was gradually flat 
with that before the pandemic. By 2021, with the nationwide 
popularization and vaccination of the new coronavirus vaccine, 
people began to gradually return to normal work and life, and 
the number of people seeking medical treatment began to in-
crease rapidly, which is also consistent with our observation. 
We also found the similar results for the most common patients 
with acute abdomen in surgical emergency department during 
the periods. Moreover, more patients with fever or later visit-
ing to the surgical emergency during the pandemic than in the 
pre-COVID-19 period and vaccination-COVID-19 period. For the 
most common acute abdomen patients, the proportion of pa-
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tients during the pandemic is also higher, and more patients 
had received surgical treatment. The reason for this is that peo-
ple's fear of new coronavirus pneumonia, isolation and close 
management of the areas diagnosed or suspected, and even 
the distance from the patient's home to the hospital and so on 
may affect the patient's surgical emergency treatment during 
the COVID-19 outbreak in 2020. Until the patient has a serious 
condition and fever, the patient has to go to the hospital for 
treatment, and the time from onset to surgical emergency will 
be significantly prolonged. Because of more patients with seri-
ous diseases, although the total number is small, the propor-
tion of patients undergoing surgical treatment had increased, 
which was an effective means to quickly alleviate the condition. 
With the effective control of China's COVID-19, although there 
are intermittent outbreaks and repeated outbreaks, it has not 
affected the medical behavior of patients, especially after vac-
cination.

However, there is no a targeted therapy for COVID-19, the 
early detection through nucleic acid detection and low dose 
lung CT, and the vaccination became to be an effective preven-
tion method for COVID-19. After its clinical development, a CO-
VID-19 vaccine will also face the challenge of acceptance by the 
general population in a post-crisis context [20]. But more and 
more evidence showed that the risk of COVID-19 infection has 
been reduced, and the symptoms after infection are also lighter. 
Therefore, more and more people have been vaccinated, and 
people are also confident that they will begin to enter normal 
life with decreased fear of virus. At the same time, people also 
began to try internet medical consultation and telemedicine, 
more patients began to pay attention to their health status, and 
will take the initiative to visit the doctor in hospital emergency 
when the disease appears in the early stage [21-23]. One limi-
tation of our study is the relatively modest number of surgical 
emergency patients during the initial pandemic at our center, 
which likely reflects a combination of variables. The most prom-
inent contributing factor is likely the geographic heterogeneity 
of the pandemic, even in Beijing, because of the incidence of 
COVID-19 cases and regional segregation policies in different 
areas.

Conclusion

Due to the outbreak of novel coronavirus pneumonia, pa-
tients in surgical emergency department were significantly re-
duced, but the condition was relatively serious. With doctors' 
in-depth understanding of the disease, the vaccination of new 
coronavirus vaccine and the corresponding policies adopted af-
ter the outbreak, people began to gradually return to normal 
life and medical behavior.

Ethics statement: This study was approved by the Ethics 
Committee of the Beijing Jishuitan Hospital, and informed con-
sent was obtained from all individuals. 
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