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Abstract: Pre-hospital first aid is the forefront of emergency medical service, which is increasingly valued by medical
workers. Pre-hospital first aid is a developing, challenging, and rewarding area of clinical practice. With development
of first-aid service, pre-hospital first aid has received more and more attention. In order to improve the public’s first-
aid awareness, it is necessary to analyze the disease spectrum and epidemiological changes of pre-hospital first
aid. In the past five years, the number of pre-hospital emergencies has been increasing over year, with two small
peaks at 20~29 years and 80~89 years respectively. The ratio of male to female was 1.33:1. In terms of disease
spectrum, trauma has always been in first place. In the distribution of first aid call time, pre-hospital emergency
patients’ crying peak period was from 08:00 to 11:00 am, with 8:00 to 9:00 am being the peak. Through the analy-
sis of disease spectrum and epidemiological changes of pre-hospital first aid, it is helpful to adjust and strengthen

emergency resources, so as to improve the emergency response capability.
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Introduction

Pre-hospital first aid is the rescue on scene and
en-route monitoring process from the scene of
the victim to the hospital [1, 2]. Pre-hospital
first aid is carried out on site and on the way.
Pre-hospital first aid is a developing, challeng-
ing, and rewarding area of clinical practice.
The gradual professionalization of pre-hospital
medicine has brought both recognition and
scrutiny to the subspecialty [3]. As advances in
knowledge and technology enable more com-
plex interventions to be carried out at the road-
side responsible clinicians are able to rational-
ize and justify the risk/benefit of all procedures
that might delay delivery of the patient to defini-
tive care. There has been increasing evidence-
based standardization of pre-hospital first aid
[4, 5].

Although pre-hospital first aid is temporary, it is
very important for some critically ill patients. If
there is no effective and urgent treatment in
the pre-hospital first aid, it is hard to rescue life

in the following emergency department in some
of the sickest patients. Therefore, pre-hospital
first aid is the forefront of the emergency medi-
cal service system, and its importance is
increasingly valued by medical workers. Pre-
hospital first aid reflects the level of medical
emergency services provided in a country or
region [6, 7]. Pre-hospital first aid is an impor-
tant part of the emergency service system. With
the development of China’s first-aid service,
pre-hospital first aid has received more and
more attention [8]. Moreover, the success of
pre-hospital first aid is not only dependent on
the level of medical care, but also on self-pro-
tection awareness, self-help, and mutual res-
cue ability of citizens. In order to improve the
public’s first-aid awareness, it is necessary to
vigorously promote the popularization of first-
aid knowledge in the whole society. Taking the
correct medical care in pre-hospital first aid can
significantly reduce the mortality rate of emer-
gency patients. The purpose of this study was
to facilitate best practices and reduce the clini-
cal decision-making burden, as well as stimu-



Disease spectrum and epidemiological changes.

Table 1. Age distribution of 236732 pre-hospital
emergency patients

expressed as a percentage, and the mea-
surement data are expressed as mean +

standard deviation. The results are pre-

Age (year) 2013 2014 2015 2016 2017 Total

0~9 1159 1139 1365 2265 2491 8419
10~19 708 800 701 757 1704 4670
20~29 5736 5634 6492 7121 7674 32657
30~39 4380 4029 5257 6257 6196 26119
40~49 3660 3743 4981 6098 6058 24540
50~59 3966 4361 5206 5818 5665 25016
60~69 4287 5005 5266 6103 6139 26800
70~79 4925 4265 5261 6236 6164 26851
80~89 7883 7936 8915 10945 11159 46838
90~99 2535 2586 2985 3022 3289 14417
=100 64 71 80 82 99 396

sented in the form of tables and figures.

Results
Overall pre-hospital emergency cases

A total of 236723 pre-hospital emergency
patients were included in the final analys-
is during the five-year period between
2013 and 2017. The number of pre-hospi-
tal emergency cases showed significant-
ly increasing trend, with 39303 cases on

late a more rigorous audit and governance, to
appraise and improve current practice and
demonstrate both value and vulnerability of
this area of work. It is paramount that safety
and innovation are concurrent in the provision
of the right treatment, for the right patient at
the right time.

This study retrospectively analyzed the data
of 236,732 emergency patients in Minhang
District of Shanghai from 2013 to 2017. The
aim of this study was to estimate the pre-hospi-
tal emergency disease spectrum and epidemio-
logical characteristics.

Materials and methods

Shanghai Minhang District Emergency Center is
a public medical and health institution affiliat-
ed to the Minhang District Health and Family
Planning Commission. It is responsible for the
daily pre-hospital first-aid of 2.528 million resi-
dents. The 236,732 pre-hospital emergency
patients were retrospectively analyzed for the
dates between January 1, 2013 and December
31, 2017. Inclusion criteria were as follows:
pre-hospital first aid was effective delivered;
complete information. Exclusion criteria were
as follows: incomplete information; ambulanc-
es returning or arriving at the scene. This study
met the criteria of medical ethics, and the
informed consent of treatment was received
from all patients.

The gender, age, first aid call time, and disease
types of 236,732 patients were collected for
statistical analysis. Calculations were done
using SPSS Version 17.0 for Windows (SPSS,
Inc., Chicago, IL, USA). The count data are
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2013 and 56638 cases on 2017.

Gender distribution

The pre-hospital emergency patients were in-
cluded of 135245 males (57.13%) and 101478
females (42.87%), with a male to female ratio
of 1.33:1.

Age distribution (Table 1)

The age of pre-hospital emergency patients
was between the youngest being 1 day and the
oldest being 110 years. The number of cases
was the highest among 20-29 years and 80-89
years old. The number of patients older than 80
years has been continuously increased in the
past five years.

Disease distribution of pre-hospital emergency
patients

The top nine diseases were wounds, cardiovas-
cular disease, nervous system disease, diges-
tive system disease, respiratory disease, gyne-
cological disease, urinary system disease,
malignant tumor, and poisoning. Among them,
the number of trauma patients was the hig-
hest, accounting for 24.3% (57547/236723),
followed by cardiovascular diseases (12.761%)
and nervous system diseases (12.759%). The-
refore, it is necessary to strengthen health edu-
cation for high-risk people. It was very benefi-
cial to popularize first-aid knowledge in ordinary
people, and improve the first-aid skill of first
witnesses.

The call time distribution of pre-hospital emer-
gency patients

The peak period of pre-hospital emergency
patients’ call time was 08:00~11:00 (3 hours),
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accounting for 18.12% (42899/236723). The
highest peak was 8:00~9:00, accounting for
6.49% (15355/236723).

The month distribution of pre-hospital emer-
gency patients

The number of pre-hospital emergency patients
was highest in December, accounting for
9.468% (22414/236723), followed by August
and July, accounting for 8.869% (20996/
236723) and 8.835% (20916/236723), res-
pectively. Among them, the least was February,
accounting for 7.107% (16816/236723).

The season distribution of pre-hospital emer-
gency patients

The most common season distribution of pre-
hospital emergency patients was winter (from
October to December), accounting for 26.444%
(62602/236723), mainly concentrated in
December, followed by autumn (from July to
September) and spring (from January to Mar-
ch), accounting for 26.12% (61826/236723)
and 23.979% (56765/236723), respectively.
Summer (April to June) was the least common
season, accounting for 23.457% (55530/
236723). The number of pre-hospital emergen-
cy patients in the second half of the year (from
July to December) was higher than the first half
(from January to June), accounting for 52.56%
(124428/236723) and 47.44% (112295/23-
6723), respectively.

Discussion

Pre-hospital first aid is the forefront of the
emergency medical service system, and its
importance is increasingly valued by medical
workers. The principal aim of pre-hospital care
is to transport the patient as rapidly as possible
to a hospital that can provide definitive care,
remaining on scene only long enough to identify
and treat time-critical life- or limb-threatening
diseases [9]. The terms ‘golden hour’ and ‘plati-
num ten’ (minutes) refer to target time frames
for the commencement of definitive treatment
post-injury and pre-hospital team scene time,
respectively [10, 11].

In the past five years, the number of pre-hospi-
tal emergency patients in Minhang District of
Shanghai has been increasing year by year.
With the rapid development of Shanghai’s
urban economy and the people’s awareness of
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health quality, the demand and quality of pre-
hospital emergency services have increased
significantly. Due to the aging trend of the urban
population, the number of pre-hospital emer-
gency patients had two small peaks in the age
of 20-29 years and older than 80 years, which
was becoming the main group of emergency
services. There was also a small climax in the
relatively young population of 20-29 years old.
This part of the population was mostly present
as trauma patients, which suggested that we
should change the inherent thinking and
strengthen the health and safety education in
this people. In terms of disease spectrum, trau-
ma was always in the first place. The increase
in trauma cases may also be an important
cause of the pre-hospital climax of 20-29 years.
There have been changes in disease patterns
with the rapid reduction of communicable dis-
eases and the significant increase in non-com-
municable diseases and trauma [12]. Trauma
remains the leading cause of death in the first
four decades of life. Annually the deaths from
injury are about 145,000 in the United States,
disability from injury dwarfs the mortality by
three to one [13]. Injury is the leading cause of
death in children under 18, and road traffic
injuries are the fifth leading cause of death. The
Asian Development Bank estimated the annual
economic loss from road accidents alone to be
$US 885 million, which accounts for 2.45% of
the nation’s annual gross domestic product
[14]. Pre-hospital care is a critical component
of efforts to lower trauma mortality [15].

In the pre-hospital first aid call time distribu-
tion, pre-hospital emergency patients’ crying
peak period was from 08:00 to 11:00, of which
8:00 to 9:00 was the highest peak. In the pro-
cess of ambulance operation, objective rea-
sons such as traffic jam should be considered
in this period.

Pre-hospital first aid is an important part of
public health services and is an important part
of the emergency medical system [16, 17].
Previous studies have found that locations of
pre-hospital first aid are concentrated in the
community [2, 16]. Community first aid is a
further extension of pre-hospital first aid. Con-
structing a pre-hospital first aid community-
based network can effectively shorten the
emergency response time and enhance the
timeliness of treatment. As a result, the com-
plete hospitalization from acute onset to admis-
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sion can be effectively established [18, 19].
With the improvement of public health servic-
es, many large and medium-sized cities in
China have basically formed a relatively com-
plete pre-hospital emergency service system.
The level of pre-hospital emergency has been
significantly improved. However, compared with
the growing demand for emergency medical
services, there are still many inadequacies,
such as long response time, unfamiliar emer-
gency patient’s condition, and a large number
of non-emergency callers which that occupy
too many pre-hospital emergency resources
[13, 20, 21]. The advantages of community
health services are convenient and accessible.
However, the lack of communication between
the existing pre-hospital emergency network
and community health agencies has caused
pre-hospital emergency personnel to deal with
the complex conditions on the site alone, and
to some extent, the idle medical waste of com-
munity medical resources [22, 23]. If commu-
nity health services are integrated into pre-
hospital first aid system, the pre-hospital emer-
gency services can be further extended to
make up for the shortcomings in the current
situation. Combining the advantages of com-
munity health services with pre-hospital first
aid, the pre-hospital emergency medical ser-
vices can be extended to the community resi-
dents. As a result, the operational efficiency of
the pre-hospital emergency system will be
effectively enhanced [24].

Through the analysis of the pre-hospital emer-
gency disease spectrum, it is helpful to adjust
and strengthen the emergency resources, in
order to improve the emergency response ca-
pability. Additionally, analyses of the pre-hos-
pital disease spectrum are helpful to formu-
late policies and rationally equip pre-hospi-
tal resources for the decision-making depart-
ments.
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