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Dear editor,
China is the most populated country and the second 

economic entity worldwide. Hong Kong and Shenzhen 
are two adjacent cities in southern China, with similar 
environmental, cultural, ethnic groups, and economic 
development. They both have a very interesting turning 
point in their destiny, leading to a miraculous economic 
development. However, their government structure and 
health care system are totally different.[1] This is a vivid 
example of Deng Xiaoping’s formulation of the principle 
of “one country, two systems”.[2] 

Emergency medical service reflects the basic 
capacity of health service in a region. The government 
of China improved the emergency medical system after 
the 2003 SARS outbreak.[3] But the emergency medicine 
developed unevenly across regions.[4,5] Shenzhen ranks 
the first economic city in China and had dramatical 
improvement of emergency medical services in the 
past decades. Thus, the performance of emergency 
medical system in Shenzhen is informative for further 
development of emergency care systems in other regions.[6,7] 

The data of epidemiological characteristics and disease 
spectrum helps to allocate fi rst-aid resources reasonably, 
earlier detection and differential diagnosis, improve work 
efficiency and quality in emergency department, which 
is important and valuable reference on management and 
construction for emergency department.

To  d a t e ,  l i m i t e d  r e p o r t s  a r e  a v a i l a b l e  o n 
epidemiological characteristics and disease spectrum in 
the emergency department.[3,8] The Hongkong Emergency 
Hospital and the Shenzhen Hospital of University of 
Hong Kong in Shenzhen are emergency centers in both 
cities and had well-established electronic medical record 

(EMR) system. The emergency medicine (EM) model 
in Shenzhen followed the Hongkong model, thus the 
differences between the EM in Shenzhen and Hong 
Kong provide valuable information for other areas where 
struggle for western EM models. The differences of these 
hospitals may provide new ideas for the clinical, teaching 
and research cooperation. Therefore, the objective of this 
study was to compare the epidemiological feature and 
disease spectrum of patients in emergency departments 
in these hospitals during the period from 2013 to 2016. 

METHOD
This is a cross-sectional observational study 

examined EMR data of all emergency admissions at 
study hospitals between May 2013 and June 2016. 

Study setting
Both Hongkong Emergency Hospital and the 

Shenzhen Hospital of University of Hong Kong in 
Shenzhen are large urban teaching hospitals and 
major emergency centers. Both hospitals locate in the 
central area of the city. The annual attendance volume 
of emergency in Hongkong Emergency Hospital was 
19,528 cases. During the study period, the attendance 
volume fluctuated slightly, but there was no significant 
change. For Shenzhen Hospital, the attendance volumes 
increased from 267 cases in May 2013 to 10,953 cases in 
March 2016.

Patients
All emergency department attendees with completed 

electronic clinical data were included, incorporating both 
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ambulatory and ambulance service presentations. The 
study period was limited from May 2013 to June 2016. 
The re-visit patients and unknown gender patients with 
the unique medical record ID were excluded from the 
analyses. 

Data collection and analysis
The following data were collected from the MHR 

databases in emergency departments in two hospitals: 
patient ID, age, gender, mode of arrival, arrival and 
departure time, waiting time, visiting month, chief 
complaints, final discharge diagnosis. The statistical 
analyses were performed using SPSS 17.0 (Chicago, 
IL, USA). The normality of the data distribution for 
continuous variables was verified by the Kolmogorov–
Smirnov test. Regarding continuous variables, Student’s 
t-test was used for normally distributed variables. 
Because this is an explorative analysis, the sample 
size was not calculated. The continuous variables were 
expressed by mean and standard deviation (SD). The chi-
square test was used to analyze the categorical variables. 
A P-value less than 0.05 was considered as statistically 
signifi cant. 

RESULTS
This study included 686,837 patients from Hongkong 

Emergency Hospital and 183,389 patients from Shenzhen 
Hospital of University of Hong Kong. The sex proportion 
of patients in both hospitals was similar, with male of 
49.18% in Hong Kong and of 48.18% in Shenzhen. The 
patient age ranged from 20 days to 110 years in Hong 
Kong and from 6 days to 116 years in Shenzhen (Figure 
1A). The emergency patients from Hong Kong hospital 
was significantly older than that in Shenzhen hospital 
(P=0.0478), with the mean age of 46.61±22.68 in Hong 

Kong and 25.22±19.75 in Shenzhen, respectively (Figure 
1B). In Hong Kong hospital, 17.03% patients were under 
18 year old and 23.08% patients were aged over 65 
years. In Shenzhen hospital, 44.98% patients were aged 
under 18 years and only 4.76% patients were aged over 
65 years.

Figure 2 shows the pattern of whole day visiting time 
in both hospitals. In Shenzhen hospital, the trough of 
attendance volume was at 5:00 am, and the visit patients 
significantly increased at 8:00 am. The majority (80%) 
of patients arrived hospital from 8:00 am to 20:00 pm. 
There were three peaks in the whole day, including 10:00 
am, 14:00 pm, and 20:00 pm. In Hong Kong hospital, 
the trough of attendance volume was at 4:00 am, and 
the visit patients signifi cantly increased at 8:00 am. The 
three peaks of the visiting volume were 9:00 am, 15:00 
pm and 20:00 pm. The 9:00 am was the highest peak in 
the whole day. 

The waiting times showed skewed distribution in 
two hospitals (Figure 3A). The median waiting time was 
13 minutes in Hong Kong and 14 minutes in Shenzhen. 
The average waiting time in Hong Kong hospital was 
significantly longer than that in emergency department 
in Shenzhen hospital (Figure 3B), with 104.75±20.63 
minutes in Hong Kong and 42.15±15.78 minutes in 
Shenzhen (P=0.002), respectively. 

Figure 4 shows the distribution of visiting month and 
season in two hospitals. In Hong Kong, the attendance 
volume was highest during May and June, and no 
significant difference in other months (P>0.05). In 
Shenzhen, the attendance volume was highest in June 
and lowest in February. The attendance volume was 
highest in Summer, followed by Spring, Autumn, and 
lowest in Winter.

Table 1 shows the disease spectrum of emergency 
department in both hospitals. In Hong Kong, the most 
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Figure 1. Age distribution of emergency attendees in both hospitals. A: age distribution area map; B: age distribution histogram.
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common disease was respiratory system diseases 
(22.89%), followed by digestive system (19.91%), cardio 
cerebral vascular system (12.72%), urogenital system 
(11.50), trauma and poisoning (9.42%). In Shenzhen, 
the top five diseases were digestive system (22.69%), 
respiratory system (17.62%), genitourinary system 
(13.94%), nervous system (12.23%), and the trauma and 
poisoning (8.91%). 

Table 2 shows the common diagnosis of emergency 

in Hong Kong and Shenzhen during the period between 
2013 and 2016. The upper respiratory tract infection, 
cough, pharyngitis, tonsillitis were the most common 
diseases of emergency visiting in both hospitals.

DISCUSSION
This study firstly analyzed the epidemiological 

characteristics and disease spectrum in emergency 
departments in Hong Kong and Shenzhen. The results 
showed that the emergency patients in Hong Kong were 
older than those in Shenzhen, with 20% and 5% of 
patients aged over 65 years. The majority of patients in 
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Figure 3. Distribution of patient waiting time in both hospitals. A: waiting time area map; B: waiting time histogram. 
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Figure 2. Distribution of visiting time in both hospitals in the whole day.

Table 1. Disease spectrum of emergency department in both hospitals

Disease Hong Kong Shenzhen 
n % n %

Digestive system 136,759 19.91 41,615 22.69
Respiratory system 157,160 22.89 32,313 17.62
Nervous system   55,432   8.07 22,430 12.23
Cardio-cerebral vascular system   87,390 12.72 13,623   7.43
Urogenital system   78,965 11.50 25,562 13.94
Endocrine system   46,145   6.72 12,768   6.96
Trauma and poisoning   64,718   9.42 16,345   8.91
Skin and allergic diseases   31,089   4.53   9,170   5.00
Others   29,179   4.25   9,563   5.21

Table 2. Top 15 causes of emergency in both hospitals in 2013–2016
Rank Final diagnoses-Hong Kong Final diagnoses-Shenzhen
1 Upper respiratory tract infection, cough, pharyngitis, tonsillitis Upper respiratory tract infection, cough, pharyngitis, tonsillitis
2 Myocardial infarction, angina pectoris, coronary heart disease Lower respiratory tract infection, bronchitis, pneumonia
3 Acute hyperthermia Acute hyperthermia
4 Lower respiratory tract infection, bronchitis, pneumonia Myocardial infarction, angina pectoris, coronary heart disease
5 Acute abdominal pain Stroke, cerebral hemorrhage
6 Cerebral apoplexy/hemorrhage Fracture and contusion
7 Stomach ache and gastroenteritis Vomiting, diarrhea, hematochezia
8 Diarrhea, bloody stool Urinary calculi, renal colic
9 Fracture and contusion Stomach pain, colic, gastroenteritis
10 Hypertension Hemorrhage of digestive tract
11 Dizziness, fainting Hypertension
12 Urinary calculi, renal colic Acute appendicitis
13 Acute pancreatitis Acute pancreatitis
14 Appendicitis Drug and food poisoning
15 Urination disorders Delivery/parturition
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both hospitals were middle-aged people (20–65 years 
old). The time of peak visiting in two cities was similar, 
with peak at 9:00–10:00 am and trough at 5:00 am in the 
whole day. The pattern of visiting time in both hospitals 
was different, with a single peak distribution in Hong 
Kong and three visiting peaks in Shenzhen. Hong Kong 
had longer waiting time for emergency service than 
Shenzhen (104.75 vs. 42.15 minutes). Both cities had 
highest volume of attendance in summer and lowest in 
winter. The diseases of respiratory system and digestive 
system were the most common cause of emergency 
visiting. 

The younger patients in Shenzhen compared to Hong 
Kong may be related to the difference in the age structure 
of the population in both cities. Hong Kong is an aging 
society, while Shenzhen is a young immigrant city. The 
life expectancy in Hong Kong was 81 years for men 
and 86 years for women.[1] The majority of the people in 
Shenzhen are young workers from different provinces 

across the nation, with the median of age of 30 year old. 
There are 14% people in Hong Kong aged 65 years and 
older, whereas only 2% in Shenzhen. 

The time of peak visiting was similar in both 
hospitals (9:00–10:00 am), which is consistent with 
the normal schedule and social activities time in the 
population. However, the overall pattern of visiting 
time differed in both hospitals. Hong Kong showed a 
single peak distribution after 9:00, whereas Shenzhen 
showed three visiting peaks like hump in the whole 
day. This may be related to the difference in emergency 
system. The public hospitals in Hong Kong adopted an 
emergency triage system.[9] The patients were arranged 
to treating areas and order according to the severity of 
the condition. Triage allowed critical patients to receive 
the fastest treatment, on the one hand, to exclude patients 
who do not belong to the emergency department, to 
avoid the waste of emergency resources. This model was 
introduced to Shenzhen, but it was not strictly adopted. 
The several visiting peaks in emergency department in 
Shenzhen may be related to attendance of non-emergency 
patients. 

This study showed that in Hong Kong the average 
visiting time was significantly higher than that in 
Shenzhen hospital, which may be related to different 
triages in two hospitals. Emergency triage system divided 
the patients into 5 levels, level I patients with medical 
treatment immediately, the waiting time of patients with 
level II 5 minutes, the waiting time in patients with level 
III <30 minutes, levels IV and V in patients with stable 
disease, no waiting time, so some mild illness, no life-
threatening patients waited a long time.[10] The health 
system in Hong Kong is well established and aligned 
with international standard. The biggest shortcoming 

80,000

Months

55,559

49,767

54,682 54,847

75,865
72,897

54,59053,254 54,243 55,712
52,998 52,414

Hong Kong

Fr
eq

ue
nc

y

60,000

40,000

20,000

0
1 5 92 6 104 8 123 7 11

20,000

Months

9,033

6,313

8,046
8,562

10,444

14,474

10,632

8,672 8,504

10,557 10,53210,891

Shenzhen

Fr
eq

ue
nc

y

15,000

10,000

5,000

0
1 5 92 6 104 8 123 7 11

80,000 Spring
Summer
Autumn
Winter

Hon
g K

on
g

Hon
g K

on
g

Hon
g K

on
g

Hon
g K

on
g

She
nz

he
n

She
nz

he
n

She
nz

he
n

She
nz

he
n

Av
er

ag
e 

fr
eq

ue
nc

y 
in

 se
as

on
s (

n)

60,000

40,000

20,000

0

Figure 4. Distribution of visiting season and month in both hospitals. 
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was a prolonged waiting time, with 90% of the patients 
waiting for as long as 60 days for surgery since 
diagnosis. However, even the marginalized groups of the 
society have easy access to high quality treatment. 

Temperature and seasonal pattern have been 
documented to be associated with emergency attendance 
in several cities.[11,12] It was reported that all-cause 
mortality was around 30% higher in winter than in 
summer in northern China.[13] Furthermore, volume 
of emergency attendance was highest in winter in 
Shandong and Jilin province (northern China), especially 
for respiratory and circulatory systems.[14] This study 
observed that emergency attendances peaked during the 
period at the end of spring and the beginning of summer 
in both Hong Kong and Shenzhen. The discrepancy 
may be related to climate differences. Hong Kong and 
Shenzhen locate in the region with tropical marine 
climate, so it is warm in winter with relatively stable 
temperature in the whole year. However, it is extremely 
hot in summer. Respiratory diseases would be caused 
by internal and external temperature difference due to 
internal air conditioner. Trauma would be caused by thin 
clothes. Food is easily to spoilage, which would increase 
the risk of digestive system disease. 

Previous studies[8,15] have reported sex disparities in 
disease spectrum of emergency department. It has noted 
that male patients aged 20–45 years old had higher risk 
for fracture, craniocerebral trauma, cardiovascular and 
cerebrovascular diseases than female patients and male 
patients in other age group. This study also observed 
similar sex disparities. Several factors may account for 
this phenomenon. Firstly, male subjects in this age group 
underwent works related to industrial and agricultural 
production; secondly, these people had higher risk of 
exposure to transportation and work-related injuries; in 
addition, male subjects may had higher mental stress and 
unhealthy lifestyles, such as smoking and alcohol abuse, 
which further increase the risk for cardiovascular and 
cerebrovascular diseases. 

Similar disease spectrum was noted in this study, 
with respiratory, digestive, cardio-cerebral vascular 
system ranking the top system disease. The geographical 
location of Hong Kong and Shenzhen is very close, 
leading to the similar epidemiological characteristics of 
disease. However, the capacity of emergency medical 
services varied across regions in mainland of China.[16,17] 

Health administrative departments should strengthen the 
training of health emergency knowledge and skills of 
the primary care medical staffs to enhance their health 
emergency response capabilities.[18]

This study has limitations. Firstly, data of two 
typical hospitals were used to analyze. It cannot be 
assumed that the patients in other hospitals present 
with similar complaints and diagnosis. Secondly, there 
were 3-year data. The situation would be changed in 
the long-term. Thus, the longitudinal patterns of disease 
spectrum warranted for elucidation in further studies. 
Thirdly, the use of routine EMR databases had inherent 
limitations for diagnosis coding and defi nition. Fourthly, 
many risk factors were not analyzed due to the lack 
of corresponding data, such as air pollution, patient 
socioeconomic status, private ownership of primary 
care providers, and healthcare utilization factors.[19,20] 

Fifthly, many potential confounding factors were not 
investigated. For examples, a follow-up interview 
with the ED patients, and ED doctors and other related 
clinicians. We will analyze the EM data deeply and 
reported in the future. Finally, the knowledge, attitude 
and behavior about public health emergencies and the 
response capacity of primary care varied across regions 
in mainland of China.[21] Therefore, the generalization of 
the fi ndings to other regions should be taken a cautious. 

CONCLUSION
I n  s u m m a r y,  t h i s  s t u d y  d o c u m e n t e d  t h e 

epidemiological characteristics and disease spectrum in 
emergency departments in Hong Kong and Shenzhen. 
Hong Kong had older patients of emergency and 
longer waiting time than that in Shenzhen. The pattern 
of visiting time in both hospitals was different. Both 
cities had highest volume of attendance in summer and 
lowest in winter. The diseases of respiratory system 
and digestive system were the most common cause of 
emergency visiting. These finding will help to resource 
allocation and development of emergency departments. 
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