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Abstract
Background

Emergency overcrowding is a serious problem for hospital staff in China. Immigrant patients caused
emergency overcrowding in a hospital in southern China. However, the demographic characteristics of
this population have not been determined.

Methods  

Data on all emergency visitors, including patients who stayed in emergency department (ED) observation
units or critical care units were collected and saved in an Excel sheet. Patient characteristics, including
place of origin, type of disease, visiting time, and factors associated with prolonged stay in the ED, were
analyzed.

Results  

There were 141,024 emergency visitors in a 5-year interval, and only 24.0% of them were local residents.
The number of patients was higher from November to March of next year. Immigrant patients usually had
more commodity diseases than local residents. A total of 3,173 patients stayed in the ED observation unit
or critical care unit in one-year interval. The number of patients in the ED and their LOS were higher from
November 2017 to March 2018.

Conclusions

Emergency overcrowding in a hospital in southern China was seasonal and was caused by an increasing
number of immigrants. Several patients stayed in the ED for a long time, especially those with special
commodity diseases. Hospitals and the government should take measures to address the problems
related to emergency overcrowding.

Key words: Emergency overcrowding; Immigrant patients; Southern China

Background
Overcrowding is a serious problem in developed countries (1–4, 17) and in China (5) and is primarily due
to the large number of emergency visitors, shortage of emergency departments (EDs), nurses, and
physicians, and limited access to health services. Overcrowding can lead to poor patient outcomes and
increased length of stay (17). Some studies addressed these problems in China. A study (2017) evaluated
18 tertiary hospitals from Beijing and showed that 10 EDs had more than 100,000 patients annually (6).
In each hospital, more than 11,000 patients stayed in the observation unit with a mean length of stay
(LOS) of more than 5 days, and only 20% of them received inpatient care (6). More than 260,000 patients
visited the ED of Shanghai Ruijin Hospital; of these, 2702 patients stayed in the ED for more than 48
hours from September 2009 to August 2010 (7), and (7). One study from Zhejiang province showed that
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access block (period from admission to the ED to admission to an inpatient unit) was a major contributor
to prolonged LOS in the ED (8).

Our hospital is located in Sanya, a tropical city in Hainan Province in southern China. Many retired people
from mainland migrate to Hainan in winter and, for this reason, are known as “snowbirds” (9–10).
Seasonal migrations cause overcrowding in the ED of our hospital. The objective of this study is to
investigate the epidemiology of ED visitors and factors affecting the LOS in the ED.

Methods

Study setting
This retrospective cohort study was conducted from August 2014 to July 2019 and was approved by the
Institutional Review Board of our hospital. The study was conducted in an adult ED at a tertiary hospital
with 660 inpatient beds and approximately 30,000 emergency patients annually. The ED has four sub-
departments: outpatient clinic, observation unit (10 beds), critical care unit (10 beds), and ward (11 beds).
One or two junior physicians work in each sub-department and one senior physician is on duty. Patients
presenting to the ED were triaged by experienced nurses according to guidelines based on the Emergency
Severity Index (ESI), which grouped patients into �ve triage levels (Table 1) (11). High-acuity patients
(levels 1 and 2, and part of level 3) were referred to observation units or critical care units, whereas low-
acuity patients (part of level 3 and levels 4 and 5) were referred to emergency outpatient clinics.

Table 1
Emergency Severity Index (ESI) triage algorithm.

Level Clinical manifestations

5 No resource is needed

4 Only one type of resource is needed

3 Many types of resources are needed*

2 High-risk situation, confusion, lethargy, severe pain, distress, disorientation, or critical vital
signs

1 Immediate life-saving intervention is required

*Types of resources, including accessory examinations (laboratory analyses, electrocardiograms,
radiological examinations), intravenous therapy, specialist consultations, or other procedures such as
Foley catheterization.

Study Design
All the emergency visitor’s data were collected and saved in an Excel sheet, including patient age, gender,
place of origin, visiting month, and type of disease. The LOS in the ED observation unit or critical care unit
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was also calculated. Other factors that might favor a higher LOS, including age, visiting season, and type
of disease, were analyzed.

Preliminary diagnosis was de�ned in each department according to the medical condition (medical
diseases or surgical diseases). Medical diseases included respiratory, digestive, neurological,
cardiovascular, endocrine and rheumatic, emergency, dermatological, and other conditions. Surgical
diseases included mild trauma, orthopedic, urological, general surgery, and other conditions. Patient
destination after discharge from the observation unit and critical care unit was divided into four groups:
inpatient admission, transfer to other hospitals, death in the ED, and discharge after recovery or discharge
without receiving advanced therapy.

Statistical analysis
Parametric data were presented as means standard deviation (SD) and frequencies. The categorical
variables were compared using chi-square or Fisher’s exact tests, where appropriate. Analysis of variance
was performed to assess differences in the LOS in the ED among different groups and Student’s ttest to
analyze differences between two groups. A Cox proportional hazards model was constructed to evaluate
the factors related to LOS. A two-tailed P < 0.05 was considered statistically signi�cant. All analyses were
performed using SPSS software version 19.0 (SPSS Inc., Chicago, IL, USA). The emergency visitor
distribution map was created in Excel of Microsoft O�ce 2016.

Results
A total of 141, 024 patients visited the ED in a 5-year period. Of these, 24.0% lived in Hainan Province and
the remaining patients (107,178) lived in other provinces, including Heilongjiang (13,130), Beijing
(12,091), Sichuan (6,724), Jilin (6,362), Henan (6,316), Hebei (6,045), and Liaoning (5,739) (Fig. 1). The
demographic characteristics of the study population in one-year interval (2017.08-2018.07) are shown in
Table 2. The characteristics were different between Hainan and other provinces. The number of patients
with older age, and respiratory diseases, was smaller and higher of mild trauma patients in Hainan
Province (Fig. 4).
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Table 2
Characteristics of emergency department visitors in Hainan and other provinces in China from

2017.08 to 2018.07.

  Hainan Province (N [%]) Other provinces (N [%]) Total

  7,333 (100) 24,938 (100) 32,271 (100)

Male 5,215(71.1) 18,032(72.3) 23,247 (72.0)

Age*      

< 45 years 4,900 (66.8) 12,780 (51.2) 17,680 (54.8)

45–65 years 1,651 (22.5) 7,441 (29.8) 9,092 (28.2)

> 65 years 782 (10.7) 4,717 (18.9) 5,499 (17.0)

Primary diagnosis      

Surgical diseases      

Mild trauma* 3,043 (41.5) 6,031 (24.2) 9,074 (28.1)

Urological 217 (3.0) 962 (3.9) 1179 (3.7)

General surgery 162 (2.2) 677 (2.7) 839 (2.6)

Orthopedic 98 (1.3) 588 (2.4) 686 (2.1)

Others 375 (5.1) 1117 (4.5) 2,178 (6.7)

Medical diseases      

Respiratory* 931 (12.7) 5,370 (21.5) 6,301 (19.5)

Digestive 928 (12.7) 3,616 (14.5) 4,544 (14.1)

Cardiovascular* 472 (6.4) 2,548 (10.2) 3,020 (9.4)

Neurological 530 (7.2) 2143 (8.6) 2673 (8.3)

Emergency 279 (3.8) 566 (2.3) 845 (2.6)

Dermatological 107 (1.5) 591 (2.4) 698 (2.2)

Endocrine and rheumatic 62 (0.8) 264 (1.1) 326 (1.0)

Others 129 (1.8) 465 (1.9) 594 (1.8)

*p < 0.05 using the chi-square test.

The number of ED visitors varied by month and was higher from November to March of next year,
especially in February. This trend was observed in all provinces, except in Hainan Province (Figs. 2 and 3).
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A total of 3,173 patients in one-year interval (2017.08-2018.07) were admitted to the observation unit or
critical care unit, and the mean LOS was 1.2 ± 2.0 days. The patients with older age, respiratory diseases,
digestive diseases, or severe conditions requiring ICU stay were admitted to the ED from November 2017
to March 2018 and usually stayed longer in the ED than the other groups (Table 2). The patients with
acute myocadiac infarction requiring percutaneous coronary intervention (PCI) had a signi�cantly lower
LOS in the ED. Only 50.2% of the patients visiting the emergency department observation units or critical
care units received inpatient care. Moreover, a high percentage of patients with respiratory (63.3%),
digestive (63.4%), cardiovascular (56.7%), and neurological diseases (56.1%) were not admitted to the
ward. The number of patients visiting the ED and their LOS were higher from November 2017 to March
2018 (Fig. 4).

The risk factors assessed by multivariate Cox analysis are shown in Table 3. The factors associated with
prolonged LOS in the ED were the month of admission (November to March) and the presence of
respiratory or digestive diseases. The LOS was shorter in patients with acute myocadiac infarction
needing PCI.
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Table 3
Demographic characteristics and length of stay of 3,173 patients in emergency department observation

units or critical care units from 2017.08 to 2018.07.

  N (%) Length of stay (days
[SD])

  3,173
(100)

1.2 (2.0)

Gender    

Male 2,080
(65.6)

1.2 (2.1)

Female 1093
(34.4)

1.3 (1.9)

ESI score*    

3 2,603
(82.0)

1.2 (1.7)

2 494
(15.6)

1.4 (3.2)

1 76 (2.4) 0.5 (0.9)

Age*    

≤65 years 1909
(60.2)

1.0 (2.2)

> 65 years 1264
(39.8)

1.4 (1.8)

Month of admission to the ED*    

April to October 1459
(46.0)

0.9 (1.6)

November to March 1714
(54.0)

1.4 (2.3)

Weekend admission*    

No 2,276
(71.7)

1.2 (2.2)

*P < 0.05, compared the length of stay in the emergency department observation unit and critical care
unit.

ESI, Emergency Severity Index; PCI, percutaneous coronary intervention; ICU, intensive care unit; ED,
emergency department
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  N (%) Length of stay (days
[SD])

Yes 897
(28.3)

1.1 (1.5)

Time of admission    

5:01 pm to 7:59 a.m. 1361
(42.9)

1.1 (2.2)

8:00 a.m. to 5:00 p.m. 1812
(57.1)

1.3 (1.9)

Patient origin    

Hainan Province 940
(29.6)

1.1 (2.7)

Other provinces 2,233
(70.4)

1.2 (1.7)

Primary diagnosis*    

Cardiovascular 564
(17.8)

0.9 (1.3)

Neurological 491
(15.5)

1.1 (1.7)

Digestive 443
(14.0)

1.6 (2.2)

Respiratory 323
(10.2)

2.1 (2.2)

Other diseases 230 (7.2) 0.9 (1.4)

General surgery 220 (6.9) 1.2 (1.8)

Other surgical diseases 218 (6.9) 0.7 (1.0)

Neurosurgical 212 (6.7) 1.1 (1.6)

Emergency 199 (6.3) 1.0 (2.2)

Acute myocardial infarction requiring PCI 109 (3.4) 0.1 (0.3)

Severe conditions requiring ICU stay 79 (2.5) 1.8 (1.9)

Patient destination after discharge    

*P < 0.05, compared the length of stay in the emergency department observation unit and critical care
unit.

ESI, Emergency Severity Index; PCI, percutaneous coronary intervention; ICU, intensive care unit; ED,
emergency department
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  N (%) Length of stay (days
[SD])

Death in the ED 85 (2.7) 1.5 (6.4)

Discharge after recovery or discharge without receiving
advanced therapy

1448
(45.6)

1.2 (2.1)

Inpatient admission 1593
(50.2)

1.2 (1.5)

Transfer to other hospitals 47 (1.5) 1.0 (1.2)

*P < 0.05, compared the length of stay in the emergency department observation unit and critical care
unit.

ESI, Emergency Severity Index; PCI, percutaneous coronary intervention; ICU, intensive care unit; ED,
emergency department
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Table 4
Multivariate Cox regression analysis of factors associated with prolonged length of hospital stay

among 3,173 high-acuity patients from 2017.08 to 2018.07.

  P-value OR (95% CI)

     

Age ≤65 years 0.664 0.973(0.858–1.102)

November to March 0.000 1.273 (1.120–1.447)

Arrival in the ED between 8:00 a.m. and 5:00 a.m. 0.035 0.869 (0.763–0.991)

ESI score = 1 Reference  

3 0.811 1.071 (0.613–1.871)

2 0.002 0.758 (0.638–0.901)

Other medical diseases Reference  

Respiratory 0.000 1.523 (1.239–1.872)

Emergency 0.686 0.921 (0.619–1.372)

General surgery 0.423 0.866 (0.608–1.233)

Neurological 0.884 0.985 (0.805–1.205)

Neurosurgical 0.609 1.079 (0.807–1.443)

Digestive 0.004 1.341 (1.095–1.641)

Severe conditions requiring ICU stay 0.148 0.741 (0.494–1.112)

Other surgical diseases 0.252 1.272 (0.843–1.92)

Acute myocardial infarction requiring PCI 0.162 0.369 (0.091–1.493)

Cardiovascular 0.913 0.988(0.796–1.226)

ESI, Emergency Severity Index; PCI, percutaneous coronary intervention; ICU, intensive care unit

Discussion
To our knowledge, this study is the �rst to evaluate emergency crowding by immigrants in southern
China. The number of patients visiting the ED and their LOS were higher from November to March of next
year. The demographic characteristics were different between local and immigrant patients.

In recent years, because of air pollution and severe weather, a large number of retired people migrate to
the southern coast in warmer months (9–10). Hainan Province is the most popular destination and
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attracted a large number of immigrants after 2009 (9–10). There were more than one million immigrants
in Hainan Province in 2015, which was double the number in 2010 (9–10).

The period with the highest number of patients—November to March of next year—was designated the
“medical boom season” by hospital staff. The months from November to April are often the coldest in
mainland China, especially in northeast China. Our sample included many people from the north and
northeast, including Heilongjiang, Beijing, Jilin, and Liaoning. Previous studies showed that many retired
people, especially those with chronic diseases, migrated from these provinces to Hainan (9–10, 12,14). It
has been reported that the good weather conditions in Hainan can improve stroke recovery, blood
pressure, and chronic conditions, including pulmonary diseases (12–16). This fact could explain why
relatively more patients with respiratory and cardiovascular diseases visited the ED in Hainan.

Emergency crowding in our hospital was not worse than the problem reported in larger cities in China,
including Beijing, Shanghai, and Hangzhou (6–8). The mean LOS in the ED was 1.2 days, and only 50%
of the patients visiting this department received inpatient care. However, in Beijing, some patients stayed
more than 5 days in the observation room, and only approximately 10% could wait for admission. In
Shanghai, 12% were admitted to hospital wards, and some patients had to stay in the ED for extended
periods, even more than 1 month. Similar results were found in Zhejiang. The problem of emergency
overcrowding in China seems to be worse than in other countries. In Australia and the United Kingdom,
the threshold of access block is 8 and 4 hours, respectively (3, 4).

The number of patients with respiratory, digestive, or cardiovascular diseases who were not admitted to
the ward and had to spend a long time in the ED was higher than that of patients with other conditions.
This result may be due to the limited capacity of specialized wards and other factors. Previous studies
showed that specialized wards refused to admit patients with multiple organ dysfunction syndrome (6–
8). Our results indicated that patients requiring emergency operations were transferred from the
resuscitation room faster than other patients, and this may be because the surgical patients in our
hospital were given priority to inpatient care.

The present study makes a signi�cant contribution to the problem of emergency overcrowding. In the
“medical boom season,” hospitals need to hire additional staff and provide more ward beds, and the
government should take measures to improve local hospitals’ capacity to serve for more patients. The
present study has limitations. First, this study was performed in a single center and, therefore, did not
re�ect the situation in the entire province. Second, data were incomplete because we did not determine
the distances traveled by migrants and commodity factors affecting the long stay in the ED. The patients
discharged from hospital after recovery and those discharged without receiving advanced therapy were
not distinguished.

Conclusions
The results indicated that emergency overcrowding in a hospital in southern China was seasonal and
was caused by an increasing number of migrants. Several patients had to stay in the ED for a long time,
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especially those with special commodity diseases. Hospitals should take appropriate measures to
confront problems related to emergency overcrowding.
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Figure 1

Geographic distribution of emergency department visitors by province in China. Note: The designations
employed and the presentation of the material on this map do not imply the expression of any opinion
whatsoever on the part of Research Square concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has been
provided by the authors.
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Figure 2

Number of emergency department visitors by month from 2014.08 to 2019.07.

Figure 3

Number of emergency department visitors in major provinces in China by month in �ve-years interval
from 2014.08 to 2019.07.
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Figure 4

Disease categories by province in China in one-year interval from 2017.08 to 2018.07 (P < 0.05 using the
chi-square test).

Figure 5

Number of patients staying in emergency department observation units and critical care units and the
mean length of stay (days) by month from 2017.08 to 2018.07.


