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BACKGROUND: The quality of treatment for critically ill children varies widely at different 

hospitals. This study aimed to analyze the characteristics of mortality in a pediatric emergency 

department (PED) at a tertiary children's hospital in Guangzhou, China and to investigate the risk 

factors associated with the mortality.

METHODS: The mortality of pediatric patients at the hospital from 2011 to 2013 was 

retrospectively analyzed using descriptive statistics.

RESULTS: Altogether 466 919 patients visited the PED during the period and 43 925 of them 

were admitted for further observation. In 230 deaths, the ratio of boys to girls was 1.4:1, and their age 

ranged from 2 hours to 16 years (median, 5 months). The time from admission to death ranged from 0 to 

216 hours (median, 1.5 hours). There were 92 (40%) patients who died within 24 hours after admission 

and 104 (45.2%) patients who died on arrival. The prominent causes of the deaths were respiratory 

diseases, neuromuscular disorders, cardiovascular diseases, and sepsis, most of which were ascribed 

to severe infection. Sixty-fi ve deaths were associated with more than one concomitant problem. The top 

concomitant problems were congenital malformation, low gestational age, and severe birth asphyxia.

CONCLUSIONS: In our center, 40% of the patients in the PED died of fatal acute diseases, and 

pneumonia was the fi rst leading cause of the deaths. Almost half of the deaths occurred on arrival 

and the rest were due to end-stage malignant diseases. This study emphasized the importance of 

prevention of birth defi cits by reducing deaths in infants and children.
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INTRODUCTION
Pediatric emergency medicine is still in its infancy 

in many regions of the world, although it is a mature 

discipline in developed regions.
[1]

 In China, emergency 

medicine has undergone tremendous changes since the 

1980s; however, it is an area that needs a precise defi nition 

of specialty and formal training, particularly in pediatric 

emergency medicine. Because of the large population and 

its distribution, access to emergency care and its quality 

remain a significant challenge to the healthcare system 

in China.
[2]

 Hence, the quality of emergency care for 

critically ill children varies widely in different hospitals. 

Tertiary children's hospitals and their emergency services 

provide healthcare to the vast majority of ill children, 

resulting in serious overcrowding that could influence 

the quality of care
[3]

 in pediatric emergency departments 

(PEDs). However, there are few studies on the quality of 

emergency services and on characteristics of the deaths in 

PEDs in China. In contrast, studies from other countries 

have described the characteristics of the deaths in urban 
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emergency departments (EDs),
[4,5]

 but few of them have 

focused on children rather than adults. In this study, we 

analyzed the characteristics of child deaths in the PED 

of Guangzhou Women and Children's Medical Center 

in south China. We aimed to investigate risk factors 

associated with the deaths, which may contribute to the 

better management of patients in PEDs.

METHODS
Study design and setting

We retrospectively analyzed the deaths reported 

in the PED of the Guangzhou Women and Children's 

Medical Center from January 1, 2011 to November 

30, 2013. The center is the largest tertiary children's 

medical center in Guangzhou, South China. This center, 

consisting of fi rst aid rooms and observation rooms with 

50 beds, has approximately 160 000 visits annually and 

about 15 000 patients admitted for observation. The 

demographic and clinical data for each patient were kept 

in an electronic medical record system since December 

2011, except patients who died on arrival and their 

data were recorded by handwritten notes. The study 

was approved by the Institutional Research and Ethics 

Committee in the medical center.

Data collection and processing
We reviewed the medical records for all deaths 

during the period and extracted the demographic and 

medical information about age, sex, mode of arrival, 

time to death, diagnosis or underlying cause of death, 

and concomitant problems. Patients were divided into the 

following subgroups based on age: newborns (<1 month 

old), infants (1 month to 1 year old), toddlers (1–3 years 

old), preschoolers (3–5 years old), schoolchildren (5–10 

years old), and early adolescence and adolescence (10–18 

years old). The underlying cause of death and concomitant 

problems were determined via reviewing the medical 

record and classified according to the International 

Classification of Diseases, 9th edition. The cause of 

death was defined as uncertain when it was too difficult 

to be identified. The time from admission to death was 

categorized as follows: 0 hours (patients were declared as 

dead on arrival (DOA) or in cardiopulmonary arrest with 

no response to resuscitation on arrival), less than 6 hours, 

6 to 24 hours, 24 to 48 hours, and over 48 hours.

Data analysis
The data were collated and analyzed by descriptive 

statistical methods using MS Excel and SPSS version 13.0.

RESULTS
During the period from 2011 to 2013, 466 919 

patients were treated in the PED. Among them, 43 925 

patients were admitted to the observation area, and 

230 patients died, with a mortality rate of 0.5 cases per 

1 000 visits and 5.2 cases per 1 000 admissions in the 

observation area. The age of the deaths ranged from 

less than 1 day (2 hours) to 16 years. There were 32 

(13.9%) patients who were transported by the emergency 

transportation system. No autopsies were conducted on 

any of the deaths.

Demographic characteristics of patients and 

chronological distribution
Table 1 shows the deaths stratified by gender, age, 

and time to death. Two hundred and fi ve (89.1%) deaths 

occurred in patients under 3 years old. One hundred 

and fi fty-nine infants (1 month to 1 year old) accounted 

for 69.1% of the deaths in total. The number of boys 

was greater than that of girls, with a ratio of 1.4:1. One 

hundred and four (45.2 %) patients died on arrival. 

Ninety-two (40%) patients died within 24 hours after 

their admission into the observation area. Twenty-two 

(9.6%) patients died over 48 hours upon admission. 

Forty-eight (46.2%) of the DOA patients were newborns; 

forty patients (38.5%) were infants; eleven patients 

(10.6%) were toddlers; and five patients (4.8%) were 

older than three years.

Variables Counts %

Patient visits 466 919

Patient admitted to observation area   43 925

Patient deaths        230   0.5

Gender (male:female=1.4:1)

  Girl          96 41.7

  Boy        134 58.3

Age (median=5 months; range, 2 hours to 16 years)

  ≤1 month          67 29.1

  1 month to 1 year          92 40.0

  1–3 years          46 20.0

  3–5 years          10   4.3

  5–16 years          15   6.5

Time of death after admission (hours; median=1.5 hours; range, 
0–216 hours)

  0 hour        104 45.2

  <6 hours          43 18.7

  6–24 hours          49 21.3

  2–48 hours          12   5.2

  >48 hours          22   9.6

Table 1. Demographic characteristics and chronological distribution 

of the deaths
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The underlying causes of the deaths
Table 2 shows the underlying causes of the 

deaths. The internal diseases (n=161, 65.1%), surgery 

diseases (n=6, 2.6%; including intestinal perforation 

and obstruction), accidents or unintentional injuries 

(n=13, 5.7%; including drowning, trauma, asphyxia 

caused by foreign body aspiration or infant asphyxia, 

and poisoning), and uncertain causes (n=50, 21.7%) 

were responsible for the deaths in this study. Among 

the internal disease-related deaths, respiratory diseases, 

neuromuscular disorders, and cardiovascular diseases 

were diagnosed at high frequencies. Further, the deaths 

due to respiratory diseases were most frequently 

associated with severe pneumonia (82.4%, 28/34). 

The deaths caused by neuromuscular disorders mostly 

were found with intracranial infection (45.5%, 15/33), 

such as Enterovirus 71 infection. The cardiovascular 

diseases-associated deaths largely were ascribed to 

congenital heart disease complicated with heart failure 

(62.1%, 18/29). Other causes for the deaths in our 

study population included the hematological diseases, 

malignant tumors (mainly leukemia), or digestive 

diseases including congenital biliary atresia and 

diarrheal disease. As the internal disease-related deaths 

were further divided into three subgroups, namely the 

Causes of death Counts %

Internal diseases 161 65.1

Respiratory diseases   34 14.8

Neuromuscular disorders   33 14.3

Cardiovascular diseases   29 12.6

Hematological diseases   21   9.1

Digestive diseases     9   3.9

Sepsis   20   8.7

Malignant tumors     4   1.7

Others   11   4.8

Surgery 
a

    6   2.6

Accidents 
b

  13   5.7

Uncertain causes   50 21.7

Concomitant problems 127 55.2

Congenital malformations   51 22.2

Low gestational age   24 10.4

Mental retardation   13   5.7

Malignant tumor   13   5.7

Severe malnutrition   11   4.8

Inherited/metabolic disorders     9   3.9

Severe birth asphyxia     6   2.6

Table 2. The underlying causes of the deaths and concomitant problems

a
: surgery diseases included intestinal perforation (n=2) and obstruction 

(n=4); 
b
: accidents or unintentional injuries included drowning (n=2), 

trauma (n=3), asphyxia (n=4) caused by foreign body aspiration or 

infant asphyxia, and poisoning.

DOA group, within 24 hours group, and over 24 hours 

group (Figure 1), cardiovascular diseases, respiratory 

diseases, and hematological /malignant diseases were 

the most dominant causes of death for the three groups, 

respectively.

Concomitant problems
The incidence of concomitant problems was 

frequently seen in the deaths (55.2%, 127/230). Table 2 

shows the numbers and percentages of deaths associated 

with the categorized concomitant problems. The patient 

could have more than one concomitant problem, which 

was very common in DOA cases as shown in Figure 2. 

Sixty-five (62.5%) DOA cases displayed concomitant 

problems, and the top three problems were congenital 

Figure 1. The causes of the deaths for each subgroup of patients. 
Patients were divided into three subgroups based on their death time, 
including the dead on arrival (DOA) subgroup, the within 24 hours 
subgroup, and the over 24 hours subgroup. Columns and dots in black 
line represent the numbers and the proportions of deaths associated with 
each type of diseases/disorders in the subgroup, respectively.
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malformations (n=28, 26.9%), low gestational age 

with low birth weight (n=19, 18.3%), and severe birth 

asphyxia (n=6, 5.8%).

DISCUSSION
Mortality refl ects both the severity of illness and the 

quality of treatment for children in pediatric emergency 

departments (PEDs). The risk factors associated with 

the mortality of children under 5 years old in developing 

countries are largely unknown. Here, we described the 

epidemiological characteristics of 230 deaths in the 

period from 2011 to 2013 in the PED of the largest 

tertiary children's hospital in South China. This study 

may provide clues for the future studies on the mortality 

in PEDs.

Despite of rapid economy development, China is still 

a developing country. We reported a 0.5 death per 1 000 

visits in the PED or 5.2 deaths per 1 000 admissions to the 

observation area in our medical center. This was lower 

than 37.9 deaths per 1 000 admissions from the study 

of Robison et al
[6]

 and the rate of 5% from the study of 

Ayrton et al.
[7]

 Both of the two reports are from developing 

countries. But, our rate was still higher than the rate of 1.7 

deaths per 10 000 patient visits from the study of Maniktala 

et al
[8]

 in the United States. Every year, approximately 10 

million children under 5 years old die in the world and most 

of them are in developing countries.
[9]

 We have noticed a 

high mortality (93.4%) for children less than 5 years old in 

the PED in our hospital. In an effort to achieve the global 

goal of a low child and infant mortality,
[10]

 the World Health 

Organization's Millennium Development Goal 4 aims to 

reduce the child and infant mortality in the world by two-

thirds by 2015. Worldwide, the professionals working on 

pediatric emergency medicine are seeking to improve the 

quality of emergency care for children with serious illnesses 

and injuries in developing countries.
[11–12]

 To accomplish 

this goal and also for the design of appropriate interventions, 

it is important to find out the risk factors associated with 

child mortality.

Maniktala et al
[8]

 found that sudden infant death 

syndrome, also referred as dead on arrival, accounted for 

31% of the deaths in the PED in a non-trauma center. In 

our study, we found that almost half (n=104, 45.2%) of 

the deaths occurred before their arrival at the PED and 

that nearly three-quarters (71.6%, 48/67) of the newborns 

and half (43.4%, 40/92) of the infants died on arrival. 

However, it would be diffi cult to determine whether the 

patients died of sudden infant death syndrome without 

consent from the parents for autopsies. Our analysis 

showed that more than half of the deaths (54.7%, 

127/230) and approximately two-thirds (62.5%, n=65) 

of DOA cases had one or more concomitant problems, 

primarily involving severe birth asphyxia, congenital 

malformations, low birth weight, and/or low gestational 

age. The rate of concomitant problems in our study is 

close to that (54%) in the study of Maniktala et al.
[8]

 

These observations found that the inborn problems 

and birth defects are risk factors for a high incidence of 

DOA in infants. The high incidence of birth defects could 

possibly result from the policy change regarding marriage 

registration.
[13]

 Other objective or subjective factors may 

contribute to the high incidence of DOA, such as the family's 

financial condition
[14–16]

 and subsequent attitude toward 

the care for a child from both the family and healthcare 

providers.
[17,18]

 The high DOA rate involved a complex of 

factors and partially implicated inadequate maternal and 

infant healthcare, which is anticipated to be improved 

by more efforts from multiple aspects, including the 

strategic government assistance to poor families.
[19,20]

Patients with acute infectious diseases typically died 

within 24 hours upon their admissions to the PED. The 

fatal diseases primarily were severe pneumonia caused 

by influenza A virus, pulmonary edema, brainstem 

encephalitis caused by enterovirus 71 infection, or 

septic shock, regardless of the inborn problems such 

as congenital complicated heart diseases or metabolic 

disorders. Accidents were not the significant causes of 

the deaths in our study. Since our hospital is located in 

downtown with a large population and heavy traffic, 

accident victims are preferentially transported to the 

nearest hospital.
[21,22]

 Therefore, the hospital location 

possibly led to the low number of accident cases in our 

study.

A fraction of the deaths, primarily consisting of 

patients with end-stage malignant diseases, occurred 

over 24 hours or even 7 days after the patients were 

admitted into the PED. Principally, the time of staying in 

the PED should be less than 48 hours. But, in practice, 

many reasons such as the shortage of inpatient beds 

and the attitude from both families and physicians may 

compromise the guidelines. It has been shown that the 

delay in transfer to an intensive care unit (ICU) was 

associated with a higher mortality.
[23]

 Thus, to shorten the 

time of patients staying in the PED and avoid any delay 

in their transfer to ICU might reduce the mortality.

In summary, our data from the PED of a tertiary 

hospital in south China show that one-third of patients 

died of fatal acute diseases, with pneumonia being the 
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fi rst leading causes of death, and the rest of the patients 

died on arrival or of end-stage malignant diseases. Our 

data emphasize the importance of prevention of birth 

deficits via reducing the deaths of infants and children, 

which calls for more efforts from multiple aspects, 

including those from government agencies. We also 

have realized some limitations in this study. Due to their 

extreme grief in emotion, some parents and families of 

DOA patients were either unable or unwilling to talk with 

us about their children's death. This made it diffi cult for 

us to get detailed information unless the paper records 

could be found, not even to suggest an autopsy. Hence, 

for approximately one-third of the patients who died, we 

were unable to identify the underlying cause of death or 

concomitant problems. Additionally, we did not review 

the cases of patients who survived from cardiac arrest in 

the PED and therefore we did not attempt to draw any 

conclusion about the survival rate. Collectively, our study 

will be helpful for understanding the mortality of patients 

in PEDs in China and other developing countries.
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