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Purpose: This study aimed to highlight the impact of the COVID-19 pandemic lockdown on emergency department (ED) visits of 
non-COVID-19 patients in a tertiary hospital and evaluate protocol development during this period.
Patients and Methods: Clinical data of patients who visited the ED of Foshan Hospital of Traditional Chinese Medicine during the 
first-level response in Foshan, Guangdong province in 2020 (from January 23 to February 24) and the same period in 2019 and 2021 
were collected. A retrospective cross-sectional analysis was performed to understand the characteristics of critically ill patients and 
compare the proportion of hospitalizations, deaths, and emergency ambulance calls (EACs).
Results: The number of patients presenting to the ED was significantly decreased, with a 37.75% reduction in 2020 (6196) compared 
to the same period in 2019 (9954). A rise in patient ED presentations was observed in the same period in 2021 (10,503). This decline 
was mostly in the 15–45 age group. In 2019, 2020, and 2021, critically ill patients treated by the ED totaled 568 (5.706%), 339 
(5.495%), and 590 (5.617%), respectively. Compared to the same period in 2019 and 2021, the proportion of critically ill patients with 
respiratory system involvement, severe trauma, and poisoning decreased most significantly in 2020 (P<0.05). In contrast, the rates of 
EACs, hospitalizations, and deaths increased significantly (P<0.05).
Conclusion: The number of ED visits to hospitals was decreased during the 2020 lockdown, while the rates of EACs, hospitalizations, and 
deaths increased significantly though there were no documented COVID-19 cases. Optimizing emergency medical resources and ensuring the 
safety of healthcare providers and patients were essential to provide efficient emergency diagnosis and treatment during the lockdown.
Keywords: COVID-19 pandemic, emergency medicine, coping strategies, emergency visit, non-COVID-19 patients

Introduction
COVID-19 has been globally disseminated throughout China and the world since 2019.1–4 The World Health 
Organization (WHO) declared the outbreak a public health emergency of international concern on January 30, 2020.5,6 

Subsequently, the WHO named infectious pneumonia caused by this virus COVID-19 on February 11, 2020,7 and 
declared pandemic status on March 11, 2020.8 Highly contagious COVID-19 results in systemic multi-organ 
dysfunction,9,10 and is transmitted between humans through droplets and close contact.11 Public health emergencies 
caused by COVID-19 have had a serious negative global impact. China implemented unprecedented public health 
measures to control the rapid spread of COVID-19, including suspending public transportation, closing public spaces, 
closely monitoring communities affected by the pathogen, and isolating infected and exposed individuals.12 Foshan 
officially entered a state of lockdown from January 23 to February 24, 2020, when Guangdong launched a first-level 
response to this major public health emergency. The number of patients in the ED decreased significantly due to strict 
prevention and control measures alongside public concern about contracting COVID-19 during this response period. As 
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a comprehensive tertiary hospital located in the prefecture-level city of Guangdong Province, the Foshan Hospital of 
Traditional Chinese Medicine was considered the major anti-COVID-19 hospital in Foshan. Most outpatient and 
inpatient hospital departments significantly reduced their routine medical services while the ED provided 24-hour 
healthcare services. The staff worked diligently to provide patients with timely and appropriate care while protecting 
themselves and others from the risk of infection. They also played a major role in providing guidance and support to the 
community during the pandemic. The hospital, fortunately, maintained a zero positive case count for COVID-19 during 
this period.

Recent studies suggested that COVID-19 diagnosis was associated with higher stroke mortality.13 Life-threatening 
consequences can occur if such diseases are not treated in time.

Research suggests preservation in stroke care of higher severity of disease through the first pandemic year.14 A study 
pointed out that the focus is not only on interventionist support in the ED, but also on workflow optimization and 
improving patient outcomes by assessing the emergency systems and response times in hospitals.15 Multidisciplinary 
collaboration and continuous workflow optimization may maintain stroke care during the COVID-19 pandemic 
lockdown.16 Our study aimed to explore changes in patient characteristics in the ED of our hospital during the first- 
level response to the COVID-19 pandemic when the city was under strict lockdown by comparing the patient 
characteristics to similar periods in the previous and subsequent years. We analyze changes in patient characteristics 
and propose protocols for the optimization of emergency treatment processes as well as resource allocation. These 
demonstrate the role of emergency medicine in responding to public health emergencies and provide strategies for the 
prevention and control of potential emerging infectious diseases.

Materials and Methods
This study was a retrospective cross-sectional study. Daily patient’s data were collected and analyzed. General patient 
information, including name, gender, age, and visit areas (eg, medical emergency room, trauma center emergency room, 
intensive care unit), was recorded for all patients in emergency pre-triage. In addition, we also recorded the time of 
arrival, route of admission, emergency ambulance calls (EACs), diagnosis, category of illness, and patient mortality.

Data Collection
Basic clinical information of ED patients was collected from January 23 to February 24 for the same period from 2019 to 
2021, including gender, age, the number of critically ill patients, and the disease classification system. Computer systems 
enable data collection, and diseases diagnosis more effectively and accurately.17 These were analyzed using the 
emergency workstation system, emergency pre-examination triage system, and EXCEL registration reports of patients 
from different areas of the ED. The emergency pre-examination triage system based on RETTS18 classifies all patients in 
the ED according to the severity of their illness by categorizing them into grades I (Red, emergency), II (Orange, urgent), 
III (Yellow, less urgent), and IV (Green, not urgent). To avoid incorrect classification of critically ill patients who were 
not admitted to the intensive care unit (ICU) or did not accept emergency treatment, healthcare professionals reviewed 
the patient data from different ICU units separately. Inclusion criteria for critically ill patients were: 1. Grade I/II patients 
assessed by professionally trained medical staff; 2. Grade III patients were admitted to the emergency ICU after being 
examined by professionally trained medical staff. Exclusion criteria were: 1. Patients younger than 14 years old; 2. Grade 
IV patients who were assessed by professionally trained medical staff; 3. Grade III patients who did not qualify to be 
admitted to the emergency ICU or referred to fever clinic after assessment by professional trained medical staff; 4. 
Critically ill patients who did not enter the emergency ICU for treatment or did not accept the emergency ICU treatment 
process provided. Written informed consent was not required to participate in this study per the national legislation and 
institutional requirements.

Statistical Analysis
The present study’s data are descriptive of the gender, age, number of critically ill patients, and the disease classification 
system. Study data were expressed by percentage, and a Chi-square test was used to detect any significant difference 
between the categorical variables. Then pairwise comparisons were performed to further analyze the disease 
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classifications for critically ill patients presenting via the ED from different periods. SPSS22.0 software was performed to 
analyze the data. P<0.05 was considered statistically significant.

Results
The number of patients presenting to the ED significantly decreased by 37.75% in 2020 (6196) compared to the same 
period in 2019 (9954) and increased in 2021 (10,503) (Table 1 and Figure 1).

Across all three years, there were slightly more male patients than females (53.96%, 52.13%, and 53.02%), with no 
statistically significant differences in the gender composition for any year (χ2=5.246, P=0.073). Comparing different age 
groups, 15–45-year-old patients (2019: 44.32%, 2020: 41.81%, and 2021: 44.94%) were more prevalent, with the 
proportion decreasing as the age increased (Table 1). There were statistically significant differences in the proportions 
of the 15–45 age group in the three stages (χ2=16.239, P<0.001). Further analysis showed that there were a significant 
difference between 2020 with the same period in 2019 (χ2=9.833, P=0.002) or 2021 (χ2=17.415, P<0.001), while there 
were no differences between 2019 and 2021 (χ2=0.784, P=0.376).

In 2019, 2020, and 2021, the number of critically ill patients treated by the ED was 568 (5.706%), 339 (5.495%), and 
590 (5.617%), respectively (Figure 2). The absolute number of critically ill patients in 2020 was less compared with the 
same period in 2019 and 2021. However, there was no statistically significant difference in the proportion of critically ill 
patients presenting via the ED in the same period across years (χ2=0.3204, P>0.05).

Comparing the three years, the number of patients with respiratory diseases, severe trauma, and poisoning 
decreased significantly in 2020 compared with the same period in 2019 and 2021 (Table 2). Patients with diseases of 
the respiratory system accounted for 10.03% in 2020, 14.96% in 2019, and 15.08% in 2021, while severe trauma 
3.24%, 7.57%, 8.14%, and poisoning 1.77%, 8.63%, 7.97%, respectively. There were no significant differences in 
endocrinological diseases between 2019, 2020, and 2021 (χ2=1.151, P=0.563). However, the proportion in 2020 was 
significantly higher than that in 2021, accounting for 10.03% and 6.10% (P=0.038). Finally, there was no 
statistically significant difference in the proportion of other disease classification systems (P>0.05). The information 
in Table 2 is summarized in Figure 3.

We compared the number of EACs, hospitalizations, and deaths from January 23 to February 24 across three years 
(Table 3). Analyzing the number of EACs, hospitalizations, and deaths in 2020 compared with the same period in 2019 
and 2021, the proportion of EACs, hospitalizations, and deaths in 2020 increased significantly (P<0.05 for each 
comparison). There were no statistically significant differences in the proportion of EACs, hospitalizations, and deaths 
comparing 2019 and 2021 (all P >0.05).

Table 1 Comparison of Gender and Age of Emergency Patients from January 23 to February 24, 2019, 
2020 and 2021

General Information 2019 (n=9954) 2020 (n=6196) 2021 (n=10,503) χ2 P

Gender

Male 5371 (53.96%) 3216 (52.13%) 5569 (53.02%) 5.246 0.073

Female 4583 (46.0) 2953 (47.87%) 4934 (46.98%)

Age group (y)

15–45 4412 (44.32) 2579 (41.81%) 4720 (44.94%) 16.239 <0.001

46–60 3592 (36.09) 2342 (37.96%) 3808 (36.26%) 5.480 0.065

>60 1950 (19.59%) 1248 (20.23%) 1975 (18.80%) 5.933 0.052
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Discussion
COVID-19 has evolved to become a pathogen of international public health concerns and a pandemic.7,8,19,20 Emergency 
medical services are facing unprecedented challenges during the COVID-19 pandemic,21 and the number of acutely ill 

Figure 2 The number of critically ill patients managed by the ED across the three years.

Figure 1 Comparison of the number of patients and growth rate presenting to the ED in the same period in 2019, 2020, and 2021.

Table 2 Comparison of Disease Classifications for Critically Ill Patients Presenting via the ED from January 23 to 
February 24, 2019, 2020, and 2021

Classification 2019 (n=568) 2020 (n=339) 2021 (n=590) χ2 P P1 P2 P3

Nervous system 120 (21.13%) 88 (25.96%) 128 (21.69%) 3.162 0.206 0.103 0.830 0.147

Cardiovascular system 125 (22.01%) 86 (25.37%) 127 (21.53%) 1.990 0.370 0.256 0.887 0.195

Respiratory system 85 (14.96%) 34 (10.03%) 89 (15.08%) 7.019 0.030* 0.033* 1.000 0.034*

Digestive system 57 (10.04%) 42 (12.39%) 61 (10.34%) 1.357 0.507 0.273 0.923 0.385

Endocrine system 40 (7.04) 34 (10.03%) 36 (6.10%) 5.005 0.082 0.132 0.554 0.038*

Urinary system 28 (4.93%) 22 (6.49%) 30 (5.08%) 1.151 0.563 0.367 1.000 0.377

(Continued)
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patients, such as those with stroke and myocardial infarction, have demonstrated a significant decline.22–24 At present, the 
COVID-19 prevention and control situation in China continues to improve, but the fight against the epidemic continues.

In this study, we showed that the total number of patients in the ED of our hospital from January 23 to February 24 in 
2019, 2020, and 2021 was 9954, 6169, and 10,503, respectively. There were no statistically significant differences in the 
gender of ED patients across the three years (P>0.05). Patients aged 15–45 years accounted for the largest proportion. 
There were differences in the proportions of age groups comparing the three years, with the most significant decrease in 
the number of patients aged 15–45 in 2020. There are several possible explanations for these observations. First, patients 
in the 15–45 age group are typically healthier, and most grade IV patients without underlying health conditions could 
utilize self-treatment or telemedicine approaches to their care. In addition, compared with the elderly, people in this age 
group are more likely to be informed, which may increase caution and fear, thus reducing ED visits.

Since COVID-19 began, some experts have raised concerns about the decline in ED visits, stating that the reduction 
in ED visits may threaten global health, causing delayed diagnoses and management leading to unnecessary worsened 
prognoses and death.25 Our study demonstrated that the overall number of emergency visits decreased from January 23 to 
February 24, 2020. However, no statistically significant difference in the proportion of critically ill patients (P>0.05). In 
terms of disease classification among critically ill patients, those with nervous system and cardiovascular system 
disorders accounted for the highest proportion across the three years, with no statistical significance comparing years 
(P>0.05). This can be attributed to the establishment of our stroke and chest pain centers as leading units of prefecture- 
level city hospitals. Such patients were transferred by ambulance to our hospital and were also referred by other 
community hospitals in the city.

Figure 3 Comparison of disease classifications for critically ill patients presenting via the ED from January 23 to February 24, 2019, 2020, and 2021.

Table 2 (Continued). 

Classification 2019 (n=568) 2020 (n=339) 2021 (n=590) χ2 P P1 P2 P3

Severe trauma 43 (7.57%) 11 (3.24%) 48 (8.14%) 8.936 0.012* 0.009* 0.744 0.003*

Poisoning 49 (8.63%) 6 (1.77%) 47 (7.97%) 23.236 0.000* 0.000* 0.749 0.000*

Others 21 (3.70%) 16 (4.72%) 24 (4.07%) 0.568 0.753 0.489 0.763 0.619

Notes: Patients with multiple organ dysfunction syndrome (MODS) were classified and counted according to their first diagnoses. Others were not 
classified as the diagnosis was unknown. Poisoning patients include drug poisoning, chemical poisoning, alcohol poisoning, etc. χ2 and P are the 
overall comparisons among the three groups. P1 is the comparison between 2019 and 2020; P2 is the comparison between 2019 and 2021; P3 is the 
comparison between 2020 and 2021; *P < 0.05.
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In addition, from January 23 to February 24, 2020, the number of critical patients with respiratory diseases, severe trauma, 
and poisoning in the ED of our hospital were only 34 cases, 11 cases, and 6 cases, respectively, far fewer than in the same 
period in 2019 and 2021. Compared with the proportion in the same period in 2019 and 2021, such differences were 
statistically significant (P <0.05). Strict pandemic regulations likely reduced the number of patients suffering from respiratory 
diseases and traumatic diseases such as falls, traffic accidents, mechanical injuries, as well as poisoning.26,27 However, for 
patients with severe endocrinological diseases, the proportion in 2020 increased significantly compared with the same period 
in 2021 (P<0.05). This observation may be related to the suspension of outpatient services in our hospital during that period. 
Such patients with diabetes mellitus who could not monitor their blood glucose properly and were not adherent to medications 
faced diabetic complications and required ED treatment. It is possible that at the same time, lack of physical activity and 
staying at home could have been contributory, leading to blood sugar fluctuations.

Based on this analysis, the public health emergency caused by COVID-19 did not alter the proportion of critically ill 
patients seeking emergency medical attention during the first-level response phase, while the overall number of emergency 
visits decreased significantly. This is closely related to the significant increase in the number of EACs, hospitalizations, and 
deaths in our hospital in 2020 compared with the same period during 2019 and 2021 (all P < 0.05). There is an inseparable 
relationship between the number of critically ill patients, EACs, admissions, and deaths. Ambulance services are most often 
utilized for critically ill patients, thus increasing relatively the proportion of admissions, ED deaths, and pre-hospital deaths.

Hospitals can manage patients more effectively through multidisciplinary collaboration and workflow optimization.28 

Given the data presented above, we propose the following protocols and coping strategies to optimize emergency medical 
resources, improve emergency provider retention, and ensure the safety of healthcare providers and patients.

Proposed protocols and coping strategies include: 1) Implementation of emergency pre-examination and triage 
system: Previous studies showed that a reasonable emergency pre-examination triage system could effectively reduce 
the waste of medical resources during COVID-19.29 2) Strengthening public information dissemination and education. 3) 
Construction of a fever clinic: Suspected COVID-19 patients were treated separately in the fever clinic, which reduced 
the risk of infection in ED.30 4) Medical staff training and health management. 5) Emergency department prevention and 
control layout: The ICU space was expanded in our hospital, and the bed capacity was increased by 200% to improve the 
crowding caused by the epidemic. Second, we temporarily converted some of the general inpatient wards into observa-
tion rooms and converted transitional isolation single rooms for patients with suspected COVID-19 infection. Third, 
given the significant decrease in severe trauma and acute poisoning, the emergency trauma room debridement area was 
temporarily transformed into an operating room for patients with suspected major COVID-19 trauma. 6) Custodial 
services staff regularly disinfected air, ground, and other equipment throughout the ED. 7) Simplification of the 
outpatient treatment process and emergency hospitalization process.

Limitations and Expectations
There are limitations to our study. First, the data were only from the ED of one hospital, and the sample size was small. 
Second, the retrospective study of electronic medical records has certain subjectivity to the results, which may increase 
the error information.

Table 3 Comparison of the Number of EACs, Hospitalizations, and Deaths from January 23 to February 24, 
2019, 2020, and 2021

Items 2019 2020 2021 χ2 P P1 P2 P3

EACs 398 (4.00%) 309 (5.01%) 398 (3.79%) 15.450 0.000* 0.003* 0.448 0.000*

Hospitalizations 649 (6.52%) 461 (7.47%) 649 (6.18%) 10.734 0.005* 0.021* 0.329 0.001*

Deaths 14 (0.14%) 28 (0.45%) 14 (0.13%) 22.034 0.000* 0.000* 1.000 0.000*

Notes: The number of deaths includes the number of critical emergency cases and the number of deaths before hospitalization. The number of 
hospitalizations refers to the patient being hospitalized in a ward. χ2 and P are the overall comparisons among the three groups. P1 is the 
comparison between 2019 and 2020; P2 is the comparison between 2019 and 2021; P3 is the comparison between 2020 and 2021; *P < 0.05. 
Abbreviation: EAC, emergency ambulance calls.
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Conclusion
In conclusion, while the WHO has declared that COVID-19 no longer constitutes an “international public health 
emergency”, potential pandemics in the future would require the government to implement healthcare measures, 
including lockdowns. Our study suggests that inadequate awareness training in critically ill patients leads to an increase 
in the number of deaths associated with increased access barriers. People in critical condition should be encouraged to 
receive medical attention. In addition, the government’s deficiencies in the health management of chronic diseases should 
be addressed, and chronically ill patients should have channels to access medications. Multi-disciplinary collaboration 
based on the lessons learned from the current pandemic can prepare us for future global health disasters.
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