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hematology, pediatric neurology, pediatric metabolism & endo-
crinology, pediatric chest, pediatric nephrology, pediatric surgery, 
pediatric infectious diseases, pediatric allergy, immunology and 
rheumatology, and others [3,4,11]. In addition, the International 
Disease Classification Number One (ACODE ICD 10) field in the 
emergency file (CD) of the health insurance database was used. The 
diagnosis was  divided into the 12 groups based on the diagnostic 
classification used by many domestic researchers [12-13]. If children 
received more than one diagnosis, a primary diagnosis was assigned 
in the following order: respiratory disease (croup, pneumonia, 
bronchitis, bronchiolitis, acute otitis media and acute laryngitis), 
gastrointestinal diseases (gastritis, colitis, hepatitis and pancreatitis) 
and infectious disease (enterovirus infection, influenza and fever). 
Data of distributions of variables were reported as percentages 
and means ± standard deviation (SD). the frequency distribution, 
percentage, and average are used to describe the emergency medical 
use of children.

Results

During the 16-month study period, 867 pediatric patients (456 
boys and 411 girls) admitted to the pediatric ED referred from the 
OPD were enrolled in our study. The mean age was 4.5 ± 0.05 in boys, 
and 4.1 ± 0.05 in girls. In addition, 654 (75.4%) of the 867 children

Introduction

Many studies have pointed out that the use of emergency medical 
care in children was mostly not urgent, and it is estimated that 59% of 
children's emergency medical use abroad was considered non-urgent 
[1-4]. The inappropriate use of emergency medical care may appear 
as a global problem. In the United States, children account for about 
25% of all emergency medical use. Emergency department (ED) 
crowding threatens patient safety, increases medical judgment errors, 
prolongs hospital stays, reduces patient satisfaction, and jeopardizes 
the reliability and ability of healthcare system to effectively care for 
patients [5-7]. Previous studies reported that the quality of timeliness 
and effectiveness indicators showed a correlation between visits for 
pediatric patients with acute asthma attacks in the ED showed an 
negative correlation with the amounts of patient visits [8-10]. In 
this study, we aimed to survey describe characteristics of children 
referred from our outpatient department (OPD) to the pediatric ED 
for further survey the medical quality of PED and reduce unnecessary 
resource use.

Materials and Methods

This was a retrospective study of pediatric patients aged 18 years 
or younger who referred from the OPD to the ED between October 
2018 and January 2020. The following information was obtained 
from the medical records of each patient: demographics, (age, 
gender, distribution of patients by month) diagnosis, and disposition 
(admission, discharge). The primary outcomes of interest in this 
study were the percentage of children who required admission for 
further caure, and discharged home after referring to the PED with no 
additional medical or surgical procedures.  The data were collected, 
reviewed, de-identified, and anonymously analyzed by the authors, 
and the Ethics Committee waived the requirement for informed 
consent because of the anonymized nature of the data, and scientific 
purpose of the study.

This OPD was defined as the divisions of the pediatric subspecialties, 
including pediatric gastroenterology, pediatric cardiology, pediatric
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were aged under 6 years (Table 1). The most common age group of 
children referred from the OPD was preschool age, followed by school 
age group. Male to female ratio of children who referred from the 
OPD to the PED was 1.1:1, and about 60% of them were within the 
age between 2-6 years old. The distribution of the triage system in 
the patients presented to the ED was recorded and shown as below: 
7 (0.8%) at level 1, 222 (25.6%) at level 2, 619 (71.4%) at level 3, 19 
(2.2%) at level 4, and no referral at level 5. The most common level of 
triage for the pediatrics referred from the OPD was level 3 while level 
1 and level 5 were quite low. The most common seasons was summer, 
followed by winter.

The 3 most common divisions referral from the OPD were pediatric 
gastroenterology, pediatric infectious diseases, and pediatric neurology 
(47.5%, 21%, and 11.4%, respectively) (Figure 1). The rate of discharge 
from ED was 54%, and 399 cases required admission for further care 
(46%). The 3 most common diseases at presentation in the ED were 
gastrointestinal diseases, respiratory diseases and infectious diseases 
(32.9%, 26.8%, and 25.4%, respectively). The most common diagnosis 
requiring admission was respiratory diseases, followed by infectious 
diseases; while the most common diagnosis of pediatric patients who 
could be discharged home later was gastrointestinal diseases, followed 
by infectious diseases (Figure 2). The 2 most common referral months 
were July and August (n=95; n=88, respectively) (Figure 3).

Discussion

In our study, we found about 60% of them were within the age 
between 2-6 years old. In the previous studies, children between the 
ages of 1 and 6 started to have group life in kindergartens, so they 
were more likely to infect with each other and required more medical 
service than those in other age groups. In our study, we found the 
common season in children referred from the OPD to ED was summer 
such as in July and August, followed by winter. This result may differ 
from some physicians' clinical experience. It is not only the outbreak 
of infectious diseases, such as enterovirus infection or bacterial 
colitis, but we usually arrange specific examinations and elective 
surgery during our summer vacation (July and August). This may 
provide emergency physicians more information for understanding 
the possible infectious etiologies and epidemiological issues in the 
seasons. Diagnoses of children admitted to ED for observation may 
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Figure 1: Case distribution referred to the outpatient department. 
            (A.I.R.: Allergy, Immunology, Rheumatology) 

Values are n (%)
Male 
(n=456) 
n, (%)

Female 
(n=411)
n, (%)

Age, years 4.5 ± 0.05 4.1 ± 0.05

Classification of age
     0-1 (infant)                                                  67 (14.7) 69 (16.8)

     2-6 (preschool) 272 (59.6) 246 (59.9)
     7-12 (primary school) 81 (17.8) 69 (16.8)
    13-18 (middle or high school) 36 (7.9) 27 (6.6)
Season of referral
    Spring                                                     84 (18.4) 76 (18.5)
    Summer 131 (28.7) 114 (27.8)
    Fall 130 (28.5) 69 (16.8)
    Winter 111 (24.3) 104 (25.3)
Triage
    Level 1 5 (1.1) 2 (0.5)
    Level 2 116 (25.4) 106 (25.8)
    Level 3 323 (70.8) 296 (72.0)
    Level 4 12 (2.6) 7 (1.7)
    Level 5 0 (0) 0 (0)
Diagnosis of discharge based on the divisions
   Pediatric Cardiology 10 (1.2) 4 (0.5)
   Pediatric Surgery 2 (0.2) 1 (0.1)
   Pediatric Hematology 3 (0.3) 2 (0.2)
   Pediatric Neurology 10 (1.2) 9 (1.0)
   Neurosurgery 1 (0.1) 1 (0.1)
   Pediatric Thoracic Medicine 129 (14.9) 103 (11.9)
   Pediatric Nephrology 21 (2.4) 33 (3.8)
   Pediatric Infectious Diseases 114 (13.2) 106 (12.2)
   Pediatric Endocrinology 2 (0.2) 0 (0)
   Pediatric Gastroenterology 149 (17.2) 136 (15.7)
   Pediatric A.I.R. 12 (1.4) 10 (1.2)
   Other 3 (0.3) 6 (0.7)
   Hospitalization amount 216 (47.4) 183 (44.5)
   Discharge amount 240 (52.6) 228 (55.5)

Table 1: General demographics of patients.
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Figure 2: (A) Total amounts of hospital admission from the outpatient department- referred cases, (B) Total amounts of 
hospital discharges from the outpatient department- referred cases.
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 Figure 3: Total amount of referral cases vs. hospitalized referral cases (Months).
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vary based on different countries; however, pediatric gastrointestinal 
diseases were one of the most frequent diseases requiring pediatric 
emergency care and further observation in the previous studies [14-
16]. It was similar to our results, the most common referral division 
of OPD was the pediatric gastroenterology, and the most common 
diagnosis at presentation was gastrointestinal diseases, especially 
in referred children discharged home from ED without admission. 
However, in patients requiring admission to the wards, the most 
common diagnosis was respiratory diseases. Therefore, once children 
are referred from the OPD due to respiratory problems, primary 
physicians should pay more attention to them due to the high 
possibility of admission for further care.

More than half of the pediatric patients referred from the OPD to 
the pediatric ED may not need to admit to the ward, and even more 
than one-third of them could not need further blood laboratory 
tests or intravenous fluid infusion. It may indicate that detailed 
clinical history taking and physical examinations should be enough 
and important for clinicians to evaluate and manage children in the 
OPD before deciding to refer to ED. Moreover, in Taiwan, children's 
medical treatment is very convenient, and the implementation of 
universal health insurance lead to reduce the barriers for children to 
use medical care, resulting in high utilization of emergency care [17].

Finally, the results of this study represented a single ED situation of 
a medical center, and the situation may be different in other hospitals. 
It is necessary to have further survey in other EDs to realize the quality 
of emergency medical use for children. In conclusion, in this single-
hospital study, children referred from the OPD to ED were more 
likely to be discharged home from ED than admission to the ward. 
Certain pediatric illnesses, such as gastrointestinal diseases, appear 
to be well managed during the short-term pediatric emergency room 
visit or observation unit stay. We suggest effective communication 
with parents and well clinical evaluation may prevent unnecessary 
emergency resource use and inpatient admissions.
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