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As neonates are brought to the emergency department (ED) for various complaints, it is
challenging for emergency physicians to clinically determine the urgency of the visit. We
sought to explore clinical characteristics associated with urgent visits to the ED. We
conducted a retrospective study by reviewing medical records of neonatal visits to a tertiary
pediatric regional emergency center for 5 years. Cases of patients who were discharged
after checking only chest or abdominal X-ray or discharged without workup, were
classified as non-urgent visits. Cases where more examinations were performed, or when
the patient was hospitalized, were classified as urgent visits. Various clinical features and
process in the ED were compared between the groups. Of the 1,008 cases enrolled in this
study, 856 (84.9%) were urgent and 152 (15.1%) were non-urgent visits. After adjustment
by multiple logistic regression analysis, non-urgent visits were associated with self-referrals
rather than physician-referrals (odds ratio [OR], 5.96), visits in the evening rather than at
night or daytime (OR, 2.51), patient visits from home rather than from medical facilities
(OR, 2.19; 95). Fever and jaundice were the most common complaints (25.7% and
24.5%, respectively), and their OR of non-urgent visit was relatively low (adjusted OR 0.03
and 0.03 ,respectively). However, other common complaints, such as vomiting and cough
(7.4% and 7.1%, respectively), were more likely to be non-urgent visits (adjusted OR 2.96
and 9.83, respectively). For suspected non-urgent visits, emergency physicians need to try
to reduce unnecessary workup and shorten length of stay in ED.
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INTRODUCTION
Emergency departments (EDs) treat patients with limited workforce and resources. Approximately 32% of ED visits are for nonurgent symptoms (1). This evokes crowding in the EDs, which,
in turn, reduces patient satisfaction due to extended waiting
times; it also reduces the efficacy of medical treatment, and leads
to missed treatment windows, resulting in increased mortality (2).
It is known that the proportion of non-urgent emergency visits is high, as is the number of infant and neonatal emergency
visits compared to adult visits (3). As the neonatal period inclu
des various important physiological changes, it can be difficult
to distinguish between normal and abnormal presentations in
patients visiting EDs (4). Since neonates are susceptible to infection, unnecessary visits by neonates with weak immunity to
EDs carry additional risks, such as exposure to nosocomial infections (5).
It is essential to make a quick judgment about the urgency of
the patient at initial examination in order to reduce these risks.
However, it is challenging for the emergency physicians to determine the urgency of symptoms because neonates (aged less
than 28 days) account for a small proportion of emergency med-

icine patients, presentations can be atypical, and additional
knowledge is required for diagnosis in many cases. Lately, as
many neonatal units have implemented an early discharge policy, the need for good management of neonatal ED visits has
become more pressing (4).
Although there are substantial numbers of studies on the characteristics of children and adults visiting EDs with non-urgent
symptoms (6,7), there are few studies on non-urgent neonatal
ED visits. An analysis of the characteristics distinguishing urgent
and non-urgent neonatal visits would therefore be helpful for
emergency physicians, who may have little neonatal experience.
Therefore we analyzed clinical characteristics between urgent
and non-urgent visits of neonates by this retrospective study.
Also, we determined the differences of chief complaints and final diagnosis according to the urgency of the visit.

MATERIALS AND METHODS
This study retrospectively analyzed the medical records of patients visiting a university hospital in a city in Korea. Approximately 89,000 patients visit the University Hospital Emergency
Medical Center annually, and it is the leading emergency medi-
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cal center among comparable cities and in the Southern Large
Province. Approximately 24,000 pediatric patients are treated
annually in the pediatric ED including severely ill neonates, as
the hospital has a regional neonatal intensive care unit (NICU).
This study included all neonates younger than 28 days who visited the ED in the 5-year period from March 1, 2010 to February
28, 2015. Of these, patients excluded from the study were: those
registered but not examined in the ED in order to be admitted
to the NICU as part of the tertiary hospital referral process; those
not examined or treated due to refusal of consent by parents or
caregivers, or those transferred to another hospital without examination; patients dead on arrival (DOA); and cases where
target data were missing from medical records.
We classified ED visits into two groups; non-urgent group
and urgent group. Simple chest or abdominal X-ray and medical care can be performed for mildly ill neonates in many private pediatric clinics. Therefore, the visits were defined as nonurgent cases if the patient was discharged after only a chest or
abdominal X-ray was performed, or if the patient was discharged
without laboratory tests; the cases were classified as the urgent
visits group if the patient had examinations other than simple
chest or abdominal radiography or if the patient was hospitalized regardless of whether tests were performed.
The records of ED visits were examined separately by the two
primary investigators (HJY, HYS) to determine whether the visit
would be classified as urgent or non-urgent. Finally the final record was reviewed by the corresponding author. In order to investigate neonatal characteristics and visit-related characteristics, age, sex, type of delivery (vaginal delivery/cesarean section),
birth weight, prematurity, place of residence (hospital/postnatal care center/home), weight, referral visit route (physician/selfreferral), and time of visit (8:00–15:59, day; 16:00–23:59, evening;
24:00–7:59, night) were collected. Data relating to ED treatment
included presentation, final diagnosis, length of ED stay, and final disposition details. The frequency of non-urgent visits and
urgent visits was analyzed, and neonatal characteristics, ED visits, and examination-related characteristics were compared between the groups. As there were various chief complaints, we
also analyzed the presentations and final diagnosis according
to organ system.
SPSS for Windows version 21.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis. The distribution of variables
was presented as mean and standard deviation. The t-tests and
analysis of variance (ANOVA) was used to compare continuous
variables, and the χ2 test for categorical variables. Univariable
analysis and multivariable analysis was then performed with
logistic regression analysis, and the association between adjusted non-urgent visits and each variable was presented as an odds
ratio (OR) with confidence interval. Statistical significance was
defined as P values < 0.05.
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Ethics statement
The present study protocol was reviewed and approved by the
Institutional Review Board of Ajou University Hospital (AJIRBMED-MDB-15-308).

RESULTS
A total of 172,825 children and adolescents, including 2,245 neonates (1.3%), visited the ED during the 5-year study period. Of
these, 1,188 visited the ED only in order to be admitted to the
NICU after being arranged between medical professionals; 30
were not treated due to refusal of caregiver’s consent or transfer
to other hospital in our ED. Ten neonates were excluded due to
being DOA and 9 were excluded due to missing charts. Data
from the remaining 1,008 patients were used for analysis. Visits
were classified based on our urgency definition: 856 (84.9%) were
urgent visits and 152 (15.1%) were non-urgent visits (Fig. 1).
Neonates were significantly younger and lighter in the urgent
group compared to those in the non-urgent group (P < 0.001
and P < 0.001, respectively) (Table 1). There was a significant
difference in places of residence between the groups: children
visiting from home made up 66.0% of the urgent group, and
88.2% of the non-urgent group (P < 0.001). The percentage of
neonates referred after examination from another clinic was
71.0% in the urgent group, which was significantly higher than
the 21.1% in the non-urgent group (P < 0.001). The time of visits
were also different between the groups. Fifty-three point three
percent of the non-urgent visits were in the evening and 28.3%
at night. In contrast, 50.4% of the urgent visits were in the daytime (P < 0.001).
Length of stay for the ED was significantly shorter in the nonurgent group compared to that of the urgent group (P < 0.001).

172,825 PED patients (≤ 18 years)
visited ED

2,245 neonates (≤ 28 days)
1,237 neonates excluded
- 1,188 visits for NICU admission
- 30 DAMA/transfers without assessment
- 10 were DOA
- 9 with missing data
1,008 neonates included

Urgent visits
856 (84.9%)

Non-urgent visits
152 (15.1%)

Fig. 1. Flow chart of patient inclusion.
PED = pediatric emergency department, NICU = neonatal intensive care unit, DAMA
= discharge against medical advice, DOA = dead on arrival.
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Table 1. Urgent/non-urgent visits according to characteristics of neonates visiting an ED
Characteristics
Total, No. (%)
Sex
Male, No. (%)
Female, No. (%)
Age, day
Birth-weight, g
Weight, g
Length of stay, min
Mode of birth
Vaginal delivery, No. (%)
Cesarean section, No. (%)
Prematurity
Yes, No. (%)
No, No. (%)
Residence
Hospital, No. (%)
Postnatal care center, No. (%)
Home, No. (%)
Referral route
Physician referred, No. (%)
Self, No. (%)
Visit time
Day, No. (%)
Evening, No. (%)
Night, No. (%)

Total

Urgent

Non-urgent

1,008 (100.0)

856 (84.9)

152 (15.1)

P value*
0.251

543 (53.9)
465 (46.1)
9.8 ± 6.6
3,255.8 ± 443.5
3,396.9 ± 540.8
140.0 ± 102.0

468 (54.7)
388 (45.3)
9.2 ± 6.4
3,257.5 ± 442.3
3,368.9 ± 530.6
152.2 ± 103.7

75 (49.3)
77 (50.7)
13.1 ± 6.6
3,246.2 ± 451.5
3,554.8 ± 571.4
71.2 ± 53.3

719 (71.3)
289 (28.7)

620 (72.4)
236 (27.6)

99 (65.1)
53 (34.9)

68 (6.7)
940 (93.3)

59 (6.9)
797 (93.1)

9 (5.9)
143 (94.1)

106 (10.5)
203 (20.1)
699 (69.3)

98 (11.4)
193 (22.5)
565 (66.0)

8 (5.3)
10 (6.6)
134 (88.2)

640 (63.5)
368 (36.5)

608 (71.0)
248 (29.0)

32 (21.1)
120 (78.9)

459 (45.5)
420 (41.7)
129 (12.8)

431 (50.4)
339 (39.6)
86 (10.0)

28 (18.4)
81 (53.3)
43 (28.3)

< 0.001
0.772
< 0.001
< 0.001
0.079

0.860

< 0.001

< 0.001

< 0.001

All values are expressed as mean ± standard deviation.
ED = emergency department, SD = standard deviation.
*P value is calculated by χ2 test or t-test.

Seventy-nine point six percent of urgent patients were admitted
to the NICU, whereas all non-urgent patients were discharged.
Multivariable analysis was performed in order to see if there
was a difference in the rate of non-urgent visits according to the
characteristics of neonates visiting the ED. After adjustment by
multiple logistic regression analysis (Table 2), non-urgent visits
had 1.76 times higher odds of being patients in the late neonatal period (15–28 days after birth) than in the early neonatal period (0–14 days after birth), 5.96 times higher odds of being voluntary visits than referrals from other hospitals, 2.18 times higher odds of being patients visiting from home than from postnatal care centers and hospitals, and 2.51 times higher odds of being visits in the evening than at night or in daytime. Weight was
significantly associated with non-urgent visits prior to adjustment (1.88 times/kg) but it was not significant after adjustment;
sex, cesarean section, and prematurity were not significant neither before nor after adjustment.
Chief complaints were classified by organ system, and were
compared between the urgent and non-urgent groups (Table
3). In the urgent group, general appearance abnormalities like
lethargy, irritability and fever were 42.5%, and gastrointestinal
(GI) complaints were 43.7%, accounting for the majority of presentations. In the non-urgent group, general appearance abnormalities (34.2%), and GI complaints (30.9%) were also common
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Table 2. OR and 95% CI for non-urgent visits by characteristics of neonates visiting
ED, using multiple logistic regression analysis
Characteristics
15–28 days old (vs. 0–14 days)
Female (vs. male)
Cesarean delivery (vs. virginal delivery)
Premature birth (vs. normal)
Weight (+ 1 kg increase)
Self-visit (vs. physician referral)
Home care (vs. facility care)
Evening/night visit time (vs. day visit time)

Crude OR
(95% CI)

Adjusted OR
(95% CI)

3.17 (2.21–4.54)*
1.24 (0.88–1.75)
1.41 (0.98–2.03)
0.85 (0.41–1.75)
1.88 (1.37–2.59)*
9.19 (6.06–13.95)*
3.83 (2.30–6.40)*
4.49 (2.92–6.91)*

1.76 (1.13–2.75)*
1.17 (0.79–1.73)
1.23 (0.82–1.86)
1.13 (0.49–2.61)
1.26 (0.84–1.89)
5.96 (3.84–9.25)*
2.18 (1.25–3.79)*
2.51 (1.57–4.01)*

OR = odds ratio, CI = confidence interval, ED = emergency department.
*OR of significant variables.

presentations, but unlike the urgent group, respiratory complaints
accounted for a large proportion (30.3%). As each chief complaint
was ranked, fever was the most common (30.0%), followed by
jaundice (28.6%) and diarrhea (6.2%) in the urgent group; however, cough (27.0%), followed by vomiting and irritability (15.8%)
were frequent complaints in the non-urgent group.
Multivariable analysis was performed using logistic regression in order to investigate the correlation between chief complaints and non-urgent visits (Fig. 2). The OR indicates the odds
of non-urgent visit in the presence of each symptom in relation
to the odds of non-urgent visit in the absence of the symptom.
https://doi.org/10.3346/jkms.2017.32.11.1870
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Table 3. Presentations by urgent/non-urgent visits (from most to least common)
Chief complaints

Total
(n = 1,008)

Urgent
(n = 856)

Non-urgent
(n = 152)

Table 4. Diagnoses according to systems by urgent/non-urgent visits (from the most
to the least frequency)
Diagnosis

General appearance abnormalities
416 (41.3)
364 (42.5)
52 (34.2)
Infection
Fever
259 (25.7)
257 (30.0)
2 (1.3)
Acute gastroenteritis
Lethargy
40 (4.0)
36 (4.2)
4 (2.6)
Sepsis
Irritability
39 (3.9)
15 (1.8)
24 (15.8)
Acute pyelonephritis
Skin redness
39 (3.9)
23 (2.7)
16 (10.5)
Pneumonia
Cyanosis
37 (3.7)
32 (3.7)
5 (3.3)
Bronchiolitis
Premature
2 (0.2)
1 (0.1)
1 (0.7)
Skin infection
Gastrointestinal complaints
421 (41.8)
374 (43.7)
47 (30.9)
Meningitis
Jaundice
247 (24.5)
245 (28.6)
2 (1.3)
Upper respiratory infection
Vomiting
75 (7.4)
51 (6.0)
24 (15.8)
Other infection
Diarrhea
68 (6.7)
53 (6.2)
15 (9.9)
Gastrointestinal problem
Hematochezia
19 (1.9)
18 (2.1)
1 (0.7)
Hyperbilirubinemia
Abdominal distension
8 (0.8)
4 (0.5)
4 (2.6)
Intestinal bleeding
Hematemesis
4 (0.4)
3 (0.4)
1 (0.7)
Dehydration
Respiratory complaints
97 (9.6)
51 (6.0)
46 (30.3)
Ileus
Cough
72 (7.1)
31 (3.6)
41 (27.0)
Infantile colic
Tachypnea
13 (1.3)
11 (1.3)
2 (1.3)
Constipation
Respiratory distress
12 (1.2)
9 (1.1)
3 (2.0)
Gastroesophageal reflux disease
Cardiologic complaints
9 (0.9)
8 (0.9)
1 (0.7)
Congenital anomaly
Cardiac murmur
8 (0.8)
7 (0.8)
1 (0.7)
Cardiologic problem
Bradycardia
1 (0.1)
1 (0.1)
0 (0.0)
Congenital heart disease
Neurologic complaints
25 (2.5)
25 (2.9)
0 (0.0)
Arrhythmia
Seizure
25 (2.5)
25 (2.9)
0 (0.0)
Normal newborn
Congenital complaints
9 (0.9)
9 (1.1)
0 (0.0)
Respiratory problem
Congenital abnormality
9 (0.9)
9 (1.1)
0 (0.0)
Aspiration
Others
31 (3.1)
25 (2.9)
6 (3.9)
Transient tachypnea
Hematoma, fracture
13 (1.3)
10 (1.2)
3 (2.0)
Pneumothorax
Scrotal swelling
7 (0.7)
6 (0.7)
1 (0.7)
Apnea
Hematuria
6 (0.6)
4 (0.5)
2 (1.3)
Fig 2. PlotAbnormal
of adjusted
oddsresults
ratios with 95%
confidence4intervals
for the
risk of non‐
Neurologic problem
laboratory
4 (0.4)
(0.5)
0 (0.0)
urgent visit
according to chief complaint 1 (0.1)
Seizure
Intoxication
1 (0.1)
0 (0.0)
Cerebral infarction
Values are presented as number (%).
Endocrinologic/nephrologic/hematologic problem
Hypocalcemia
Hypoglycemia
Dysuria
Hypothyroidism
Anemia
Hydrocele
Trauma/toxic problem
Contusion and fracture
Poisoning

Urgent
(n = 856)

Non-urgent
(n = 152)

444 (51.9)
153 (17.9)
152 (17.8)
32 (3.7)
22 (2.6)
22 (2.6)
21 (2.5)
19 (2.2)
12 (1.4)
11 (1.3)
287 (33.5)
251 (29.3)
13 (1.5)
10 (1.2)
9 (1.1)
2 (0.2)
1 (0.1)
1 (0.1)
32 (3.7)
22 (2.6)
20 (2.4)
2 (0.2)
8 (0.9)
15 (1.8)
6 (0.7)
5 (0.6)
2 (0.2)
2 (0.2)
19 (2.2)
18 (2.1)
1 (0.1)
16 (1.9)
8 (0.9)
2 (0.2)
2 (0.2)
2 (0.2)
1 (0.1)
1 (0.1)
13 (1.5)
10 (1.2)
3 (0.3)

84 (55.3)
25 (16.4)
0 (0.0)
11 (7.2)
4 (2.6)
6 (3.9)
12 (7.9)
1 (0.7)
23 (15.1)
2 (1.3)
34 (22.4)
3 (2.0)
3 (2.0)
1 (0.7)
5 (3.3)
15 (9.9)
7 (4.6)
0 (0.0)
1 (0.7)
2 (1.3)
2 (1.3)
0 (0.0)
18 (11.8)
7 (4.6)
5 (3.3)
1 (0.7)
0 (0.0)
1 (0.7)
0 (0.0)
0 (0.0)
0 (0.0)
2 (1.3)
0 (0.0)
0 (0.0)
1 (0.7)
0 (0.0)
0 (0.0)
1 (0.7)
4 (2.6)
4 (2.6)
0 (0.0)

Values are presented as number (%).

Fig. 2. Plot of adjusted ORs with 95% CIs for the risk of non-urgent visit according to
chief complaint. The subgroup whose chief complaint was irritability, cough, skin redness, and vomiting was significantly associated with non-urgent visits. On the contrary, when the chief complaint was fever or jaundice, the OR was significantly low.
Plotted with logarithmic scales. Adjusted for sex, age, mode of birth, prematurity, wei
ght, residence, referral route, visit time.
OR = odds ratio, CI = confidence interval.

The OR for each symptom was adjusted with previous variables
(Table 2), and was calculated only when the number of subjects
was more than 30. The subgroup whose chief complaint was irhttps://doi.org/10.3346/jkms.2017.32.11.1870

ritability, cough, skin redness, and vomiting was significantly associated with non-urgent visits. On the contrary, when the chief
complaint was fever or jaundice, the OR was significantly low.
Final diagnoses on discharge from the ED were classified according to organ systems and compared between the two groups
(Table 4). Infection was the most common diagnosis, at 52.1%
and 55.3% in the urgent and non-urgent groups respectively,
and diagnoses of GI disorders were the second most common,
at 33.4% and 22.4% respectively. Diagnosis of normal neonate
was 11.8% in the non-urgent group, which was 0.8% higher than
in the urgent group.
http://jkms.org  1873
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DISCUSSION
As neonates visit the ED with various non-specific symptoms, it
may be challenging for physicians to distinguish non-urgent
cases from potentially fatal cases. This study is important because
the size of the sample is greater than that of previous neonatal
studies. Therefore, our results are more helpful to assess neonatal visits to the ED according to their basic characteristics and
chief complaints.
The proportion of non-urgent neonatal visits in this study
was 15.1%, which was lower than 49% reported by Kennedy et
al. (8) and 44.3% reported by Batu et al. (9). There were more
referrals from other hospitals compared to previous studies.
The rate of referral from other hospitals in this study was 63%,
which was higher than the 28% in Kennedy et al.’s study (8) and
20% in Batu et al.’s study (9). Because the referred patients tended to go through further examinations or hospitalization, they
were usually classified as the urgent group. It is this reason that
the non-urgent group was relatively small compared with previous studies. In our city, there are many private pediatric clinics that patients can easily visit until evening time. Also our national health insurance system usually covers most neonatal
diseases. Due to these factors, neonates firstly visit local pediatric clinics and then truly urgent patients are referred to the tertiary hospital emergency center. Results of the multivariable
analysis of this study show that voluntary visits rather than patient referrals were highly associated with the non-urgent group
(OR, 5.96), and similarly high results were presented by other
studies (9,10).
Neonatal residence was also different between the urgent
and non-urgent groups. ED visits from home had 2.18 times
higher odds to be non-urgent than visits from facilities (hospitals/postnatal care centers). While the parent without any medical knowledge at home might decide whether or not to go to
the emergency center, the judgment of experienced staff or medical professionals in other facilities was helpful in determining
the urgency of symptoms. Results of previous studies also support this finding; Boulvain et al. (11) reported that readmission
within 6 months after birth was 2.61 times higher from the homebased care group than from the hospital-based care group, and
Paul et al. (12) reported that neonatal ED visits due to jaundice
and dehydration could be reduced by 100% by home visits from
nurses.
Non-urgent visits were more frequent at evening and night
than during daytime, which was similar to previous studies (13);
it has been hypothesized that while primary medical facilities
are easily accessible during the day, EDs are only accessible during the night. For this reason, non-urgent visits were increased
at night. The proportion of premature neonates was higher in
the urgent group in previous studies (9,10,14). In our study, it
was 6.9% in the urgent group and 5.9% in the non-urgent group,
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although there was no statistical difference between the groups
(P = 0.860). However, the proportion of premature neonates included is too small to assess the difference between the groups.
Considering that the period of hospital stay may be more than a
month for premature neonates, and the subjects of this study
were the neonates younger than 28 days old, many potential
patients might not have been recruited. Moreover, because many
neonates may be transferred to the NICU directly when born
prematurely and were excluded from this study, the results may
reflect the particular characteristics of our hospital. The proportion of urgent visits were higher when patients were younger
and had lower weight, but there was no association with sex,
mode of delivery, and weight at birth. The results were similar
to those of previous studies (9,13).
In this study, more than 50% of visits were due to fever or jaundice in the urgent group, while the main symptoms in the nonurgent group were cough, irritability, and vomiting. In previous
studies, jaundice was the most common presentation in ED,
followed by irritability and fever which accounts for 4% (9,10).
Normal newborn was the most common final diagnosis in the
urgent group of previous studies, followed by hyperbilirubinemia and colic, but in our study, infection was the most common
presentation, followed by GI complaints. Hyperbilirubinemia
was the most common final diagnosis in the urgent group, followed by pneumonia and sepsis. The reason why the distribution of our final diagnoses was different from other studies is
that the urgency was higher and there were more cases of severe diseases because of higher rate of referrals than voluntary
visits. Of final diagnoses in the non-urgent group, GI disorders
accounted for 22.4%, and normal, including mild conditions
such as irritability, vomiting, diarrhea, lactating method, and
skin rash, were 11.8%; these findings were similar to the results
of a previous study (15).
The results of this study show that it is essential to examine
and quickly treat neonates, bearing in mind that referrals from
other hospitals, daytime visits, and visits from a postnatal care
center or hospital care can require urgent care. It is particularly
necessary to carefully examine patients whose chief complaints
are fever and jaundice. However, non-urgent visits are associated with patient visit from home, direct visits without referrals,
visits at evening or night and may have frequent presentations
of cough, vomiting, skin rash, and irritability. It is essential to
reduce unnecessary workup through taking thorough history
and performing a detailed physical examination. Accordingly,
this may result in reduction of length of stay and unnecessary
burden on the emergency physician. Also, early neonates can
be protected from many infection sources in the ED. Additionally, using our results, comprehensive efforts would need to be
put in place to educate caregivers in understanding neonatal
symptoms, focusing on presentations that are often mistaken
for urgent symptoms.
https://doi.org/10.3346/jkms.2017.32.11.1870
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This study has several limitations. Because the retrospective
analysis was based on medical records, potential influencing
factors identified in previous studies, such as caregiver factors
including social or educational levels of parents, were not included. Also, we could not analyze ED revisits or outpatient visits. Moreover, because our hospital’s NICU takes patients from
a wide geographical area, 1,218 medical records related to NICU
admissions via the ED were excluded. Further prospective studies are needed to confirm the findings of our study.
In conclusion, referrals, daytime visits, and neonates presenting with fever or jaundice were urgent patients who needed rapid treatment. Non-urgent visits were common in self-referral,
night-time visits, and neonates with coughs. For non-urgent
visits, emergency physicians need to try to reduce unnecessary
workup and length of stay in the ED.

REFERENCES
1. Williams RM. The costs of visits to emergency departments. N Engl J Med
1996; 334: 642-6.
2. Bernstein SL, Aronsky D, Duseja R, Epstein S, Handel D, Hwang U, McCarthy M, John McConnell K, Pines JM, Rathlev N, et al. The effect of emergency department crowding on clinically oriented outcomes. Acad Emerg
Med 2009; 16: 1-10.
3. Alpern ER, Stanley RM, Gorelick MH, Donaldson A, Knight S, Teach SJ,
Singh T, Mahajan P, Goepp JG, Kuppermann N, et al. Epidemiology of a
pediatric emergency medicine research network: the PECARN Core Data
Project. Pediatr Emerg Care 2006; 22: 689-99.
4. Brousseau T, Sharieff GQ. Newborn emergencies: the first 30 days of life.
Pediatr Clin North Am 2006; 53: 69-84, vi.
5. Núñez S, Moreno A, Green K, Villar J. The stethoscope in the emergency
department: a vector of infection? Epidemiol Infect 2000; 124: 233-7.
6. Phelps K, Taylor C, Kimmel S, Nagel R, Klein W, Puczynski S. Factors as-

DISCLOSURE
The authors have no potential conflicts of interest to disclose.

AUTHOR CONTRIBUTION
Conceptualization: Yang HJ, Lee JS. Data curation: Yang HJ, Seo
HY. Formal analysis: Yang HJ. Investigation: Kwak JR, Jeon W.
Writing - original draft: Yang HJ, Lee JS. Writing - review & editing: Jeon W, Lee JS.

sociated with emergency department utilization for nonurgent pediatric
problems. Arch Fam Med 2000; 9: 1086-92.
7. Hoot NR, Aronsky D. Systematic review of emergency department crowding: causes, effects, and solutions. Ann Emerg Med 2008; 52: 126-36.
8. Kennedy TJ, Purcell LK, LeBlanc JC, Jangaard KA. Emergency department
use by infants less than 14 days of age. Pediatr Emerg Care 2004; 20: 43742.
9. Batu ED, Yeni S, Teksam O. The factors affecting neonatal presentations
to the pediatric emergency department. J Emerg Med 2015; 48: 542-7.
10. Calado CS, Pereira AG, Santos VN, Castro MJ, Maio JF. What brings newborns to the emergency department?: a 1-year study. Pediatr Emerg Care
2009; 25: 244-8.

ORCID

11. Boulvain M, Perneger TV, Othenin-Girard V, Petrou S, Berner M, Irion O.
Home-based versus hospital-based postnatal care: a randomised trial.

Hyung Jun Yang https://orcid.org/0000-0003-2587-9851
Woochan Jeon https://orcid.org/0000-0003-2674-3593
Hee Jung Yang https://orcid.org/0000-0001-5610-7075
Jae Ryoung Kwak https://orcid.org/0000-0001-7570-7324
Hyo Yeon Seo https://orcid.org/0000-0002-6636-3141
Ji Sook Lee https://orcid.org/0000-0002-0522-1350

BJOG 2004; 111: 807-13.
12. Paul IM, Phillips TA, Widome MD, Hollenbeak CS. Cost-effectiveness of
postnatal home nursing visits for prevention of hospital care for jaundice
and dehydration. Pediatrics 2004; 114: 1015-22.
13. Flanagan CF, Stewart M. Factors associated with early neonatal attendance
to a paediatric emergency department. Arch Dis Child 2014; 99: 239-43.
14. Lain SJ, Nassar N, Bowen JR, Roberts CL. Risk factors and costs of hospital
admissions in first year of life: a population-based study. J Pediatr 2013;
163: 1014-9.
15. Lee HC, Bardach NS, Maselli JH, Gonzales R. Emergency department visits in the neonatal period in the United States. Pediatr Emerg Care 2014;
30: 315-8.

https://doi.org/10.3346/jkms.2017.32.11.1870

http://jkms.org  1875

