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Introduction

The coronavirus disease 2019 (COVID-19) first

emerged in Wuhan, China at the end of 2019. In

Korea, incidence of the disease started to increase

rapidly from February 2020, and in March 2020, the

World Health Organization declared a pandemic1).
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Purpose: During the coronavirus disease 2019 pandemic, many countries have reported sharp drops in the numbers of
patients, especially children, seeking emergency care unrelated to the disease. The author investigated the patterns of febrile
children’s visits to the emergency department (ED) of a tertiary hospital from 2017 through 2020.
Methods: We compared the data of febrile children aged 15 years or younger who visited the ED in 2017-2019 and in 2020
(February through August, each year). Information on the children’s baseline characteristics, the Korean Triage and Acuity
Scale 1-2 indicating a high severity, and ED disposition, such as hospitalization, were collected. In addition, we determined
the number of children who underwent cancellation, defined as the leave of children without treatment, and the rates of respi-
ratory virus polymerase chain reaction performance and its positivity.
Results: In 2020, we noted decreases in the median monthly fever-related ED visits (2017-2019, 326 [interquartile range,
292-425] vs. 2020, 149 [132-182]; P < 0.001) with a shorter median fever duration (2017-2019, 11 [3-27] days vs. 2020, 9
[2-23] days; P < 0.001). However, in the same year, we noted increases in rates of the Korean Triage and Acuity Scale 1-2
(2017-2019, 5.7% vs. 2020, 16.4%; P < 0.001) and hospitalization (2017-2019, 23.5% vs. 2020, 35.7%; P < 0.001). We also
noted increases in the number of cancellation and the rate of respiratory virus polymerase chain reaction performance rate,
along with a decrease in its positive rate in 2020.
Conclusion: During the pandemic, the febrile children’s visits to the ED decreased in number. However, the severity remark-
ably increased, requiring more medical attention.
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The number of children younger than 15 years who

visited emergency departments (EDs) has decreased

since the beginning of the pandemic2-4). As per a

United States report on the status of ED visits

from March to April 2020, the major declines in the

visits were reported in age of 10 years or younger

(72%) and 11-14 years (71%)5). To assess the pan-

demic-associated decrease in ED visits, Pikoulis

et al.6) proposed indicators, such as waiting time,

disease severity, and hospitalization rate.

The decline in ED visits may be related to the

caregivers’fear of nosocomial infection during

the pandemic. Indeed, in a U.S. survey conducted

since the beginning of the pandemic, 80% of respon-

dents were concerned about visiting EDs as either

a patient or visitor7). However, the main cause is

the reduction in infectious diseases due to thor-

ough precaution5,8,9). In a children’s hospital in

Hangzhou, China, respiratory virus-related vis-

its decreased to 7%-24% after the pandemic8).

During the pandemic, U.S. children aged 10 years

or younger had reduced incidences of influenza

(by 97%), otitis media (85%), certain other upper

respiratory diseases (84%), respiratory manifes-

tations (78%), and fever (72%) compared to those

in the same period in 20195).

The authors investigated the change in the num-

ber and severity of febrile children who visited a

tertiary hospital ED. These features were compared

to those of preceding years. In addition, we obtained

information on the number of children who under-

went cancellation (see definition in Data collection

and analysis) and the rates of respiratory virus poly-

merase chain reaction (PCR) performance and its

positivity.

Methods

1. Study population

The authors analyzed the data of children aged 15

years or younger who visited the ED of a tertiary

hospital with fever, regardless of their tempera-

ture at the time of visit, as the main symptom from

2017 through 2020. The pandemic period was

defined as from February through August 2020

because the former month was the starting point

of increase in incidence of COVID-19. This study

was approved by the institutional review board

with a waiver for informed consent (IRB no. 2020-

12-143).

2. Data collection and analysis

All relevant data were extracted from the elec-

tronic medical records. We identified the monthly

number of overall and fever-related ED visits.

Baseline characteristics included age (month), sex,

temperature, and duration of fever (hour). The high

severity was defined as the Korean Triage and

Acuity Scale (KTAS) triage level 1-2 (resuscita-

tion or emergent). Aside from this definition, we

recorded the proportion of children with primary

diagnoses classified as the “mild disease”by the

notice from the Korean Ministry of Health and

Welfare10). We obtained the ED length of stay

(minute), and ED disposition, including hospital-

ization, discharge, cancellation, and transfer. Of

these components of the disposition, the cancel-

lation was defined as the leave of children without

treatment. In the canceled children, we reviewed

the same symptom-related return visits within 7

days of the initial visit during the pandemic. As

per the hospital policy, febrile children were expect-

ed to return to the outpatient clinic within 7 days.

The data were compared between the febrile chil-

dren who visited the ED in 2017-2019 and those

who did in 2020 (February through August, each

year).

The number of children undergoing the respi-

ratory virus PCR was confirmed. This PCR was

performed using Allplex Respiratory Panel 1-3

(Seegene, Seoul, Korea) and FilmArray (BioFire,

Salt Lake City, UT). Since March 2020, the latter

method has been used mainly in the children who

needed a shorter turnaround time for hospitaliza-

tion.
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3. Statistical analysis

We performed monthly comparisons using

Microsoft Office Professional Plus 2016 (Microsoft

Corporation, Redmond, WA). The chi-square tests

were used to analyze the differences between the

categorical variables, and the Mann-Whitney U

tests or Student t-tests were used to compare

the differences between the continuous variables

depending on the data distribution. P < 0.05 was

considered statistically significant. SPSS ver.

25.0 (IBM Corp., Armonk, NY) was used for all

analyses.

Results

1. Increase in rates of KTAS 1-2 and hospi-
talization

From February to August 2020, the number of

children who visited the ED due to fever was 1,124,

45.9% of the number in the preceding years (Table

1). However, the ratio of fever-related and overall

ED visits in 2020 was similar to that in the pre-

ceding years, and the hospitalization rate tended

to increase (Fig. 1, Table 1). The median age of the

children was higher in 2020 than in the preceding

years. The median duration of fever in 2020 was

9 hours (interquartile range, 2-23), which was

shorter than the 11 hours (3-27) in the preceding

years (P = 0.002). However, the median duration

in February 2020 was 12 hours, which was slight-

ly longer than the 11 hours. The rate of KTAS 1-

2 in 2020 was higher than those in the preceding

years (2017-2019, 5.7% vs. 2020, 16.4%; P <

0.001). In addition, the rate of mild diseases was

lower in 2020. Hospitalization rate in 2020 was

higher than that in the preceding years (2017-

2019, 23.5% vs. 2020, 35.7%; P < 0.001). The hospi-

talization rate to the intensive care unit in 2020

was 0.6% (7 of the 1,124 children), which was high-

er than the 0.2% (12/7,352) in 2017-2019 (Table 1).
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Table 1. Characteristics of the study population

Characteristic
2017-2019 2020

P value(N = 7,352) (N = 1,124)

Monthly no. of febrile children 326 (292-425) 149 (132-182) < 0.001
Age, mo 28 (14-61)0 33 (12-90)0 < 0.001
Boy 4,003 (54.4)0000- 619 (55.1)000 < 0.972
Temp, 。C 38.4 ± 1.0 38.2 ± 1.0 < 0.001
Duration of fever, h 11 (3-27)00 9 (2-23)0 < 0.002
KTAS 1-2 419 (5.7)0000 184 (16.4)000 < 0.001
Mild disease* 2,106 (28.6)0000- 100 (8.9)0000 < 0.001
EDLOS, min 230 (143-348) 232 (149-358) < 0.258
ED disposition NA

Hospitalization� 1,730 (23.5)0000- 402 (35.7)000 < 0.001
Discharge 5,311 (72.2)§0000 528 (47.0)000 < 0.001
Cancellation 80 (1.1)000 191 (17.0)000 < 0.001
Transfer 230 (3.1)0000 3 (0.3)00 < 0.001

Respiratory virus PCR� 1,209 (16.4)0000- 344 (30.6)000 < 0.001

Values are expressed as median (interquartile range), number (%) or mean ± standard deviation.
* As per the notice from the Korean Ministry of Health and Welfare.
� In the order of columns, 12 and 7 children were hospitalized to the intensive care unit.
� These figures indicate the number of children undergoing PCR, not of those having positivity.
§ One death was included.

KTAS: Korean Triage and Acuity Scale, EDLOS: emergency department length of stay, ED: emergency department, PCR: poly-
merase chain reaction.



2. Cancellation

In 2020, we noted 191 canceled children, account-

ing for 17.0% of the febrile children who visited

in the year. The canceled children included those

who visited only for severe acute respiratory syn-

drome-coronavirus 2 (SARS-CoV-2) testing and

those who were sent to the COVID-19 screening

center. The rate of KTAS 1-2 in 2020 tended to be

lower than those in the preceding years. Major

reasons for cancellation in 2020 were the guardians’

requests for discharge to avoid long waiting or

being considered “non-emergency”by medical staff

(Table 2). Appendix 1 details the 7 children who

were hospitalized after the initial cancellation in

2020. Of the 7 hospitalized children, a 45-month-

old girl underwent a long waiting-related cancel-

lation against a strong recommendation for treat-

ment due to the 11-day history of fever. Later, she

was diagnosed with leukemia.

3. PCR

In 2020, 344 children (30.6%) underwent respi-

ratory virus PCR (Table 1). Fig. 2. depicts the sud-

den decrease in positive rate in March 2020 after

the similar trend from 2017 through February 2020.

The SARS-CoV-2 testing was performed in the

492 febrile children (43.8%), and none of them had

positivity.
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Fig. 1. Annual trend of the febrile children’s visits to the emergency department. Despite the overall decrease in the total numbers of
the visits, no such change was found in the ratio of fever-related and overall emergency department visits. In early 2020, the increas-
es were noted in the rates of hospitalization and the KTAS 1-2. The respiratory virus PCR was performed in 39.3%-50.3% in 2017,
33.8%-56.7% in 2018, and 21.9%-49.7% in 2019. During the pandemic, the detection rate decreased to 3% until April 2020, then
increased to 14%-18%. COVID-19: coronavirus disease 2019, PCR: polymerase chain reaction, KTAS: Korean Triage and Acuity
Scale.
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Table 2. Characteristics of the canceled children

Characteristic
2017 2018 2019 2020

(N = 27) (N = 11) (N = 42) (N = 191)

Age, mo 24 (4-72) 13 (2-26) 13 (2-38) 21 (12-76)
Temp, 。C 38.3 ± 0.9 38.0 ± 0.8 38.2 ± 1.0 38.3 ± 0.9
Duration of fever, h 06 (1-18) 072 (25-96) 10 (3-35) 20 (6-48)0
KTAS 1-2 03 (11.1) 1 (9.1) 08 (19.0) 15 (7.5)00
Reasons for cancellation*

Non-emergency 03 (11.1) 02 (18.2) 13 (31.0) 56 (29.3)0
Transfer/outpatient clinic 13 (48.1) 07 (63.7) 19 (45.2) 44 (22.0)0
Requested by guardians 09 (33.3) 02 (18.1) 06 (14.3) 83 (41.7)0

Underlying diseases 06 (22.2) 02 (18.2) 07 (16.7) 23 (12.0)0
Location of return visit 02 (7.4)� 1 (9.1) 11 (26.2) 48 (25.1)�

Outpatient clinic 0 0 5 18
Emergency department 2 1 6 30
Ward 2 0 0 07

Values are expressed as median (interquartile range), mean ± standard deviation or number (%).
* We were unable to account for the inconsistencies between the sum of the reasons and the total number of children of the corre-

sponding year.
� Some children who visited 2 or more locations at the same time made the inconsistencies between each sum and the total number

of the locations.
KTAS: Korean Triage and Acuity Scale.

Fig. 2. Type and number of the confirmed respiratory viruses. The cumulative bars indicate the numbers of individual viruses. The line
represents the numbers of children with 1 or more viruses. RSV: respiratory syncytial virus, COVID-19: coronavirus disease 2019.



Discussion

This study shows that the number of overall vis-

its to the ED of a Korean tertiary hospital sharply

decreased during the COVID-19 pandemic. This

decrease has been experienced in many countries

according to the studies during the pandemic11,12).

Despite the decrease in overall visits, higher sever-

ity and hospitalization rates were shown in an

analysis of all children who visited a U.S. ED over

a 10-week period at the beginning of the pan-

demic13). In our study, the proportion of high sever-

ity (i.e., KTAS 1-2) increased while that of the

mild disease decreased. Additionally, this study

shows an increased cancellation rate during the

pandemic, similar to the findings of a U.S. study11).

The high rate of KTAS 1-2 in the canceled children

in 2017-2019 might reflect frequent transfers to

other hospitals of severely ill children. A lower

severity of the canceled children in 2020 indicates

that the ED was operated mainly for severely ill

patients through the efficient triage, suggesting a

proper function of the tertiary hospital ED during

the pandemic.

The duration of fever in 2020 was shorter than

in the preceding years. However, an Italian study

reported in March 2020 showed the delayed visits

of 12 severely ill children: 6 went to the intensive

care unit, and 4 died14). In ours, the duration of

fever in February 2020 was longer than before.

Given the relatively earlier outbreak in Korea, the

delayed visits at the early pandemic may be relat-

ed to the guardians’concern about the nosocomi-

al exposure to SARS-CoV-2. Also, the visits may

have been delayed because there were insuffi-

cient facilities for infectious disease care due to

the initial closure of medical facilities, or because

the guardians had burden of caring for other chil-

dren due to the closure of schools15). After the early

pandemic, we noted decreases in the duration of

fever and the mean temperature.

From March 2020, the study hospital additionally

has used the FilmArray for respiratory virus PCR

to make a quick decision and to increase the bed

turnover during the pandemic. Even though the

number of PCR has increased due to the quick

method, the positive rate of viruses has decreased

during the pandemic. Compared to the existing PCR,

the FilmArray method is more expensive, faster,

and as accurate16). A Chinese report showed a sig-

nificant decrease in the detection of respiratory

syncytial virus, influenza, and adenovirus since

the pandemic8). As seen from the older median chil-

dren’s age during the pandemic, the overall decrease

in ED visits may be attributable to a decreasing

incidence of respiratory viral diseases in younger

children. The decrease may also be associated with

the fear of nosocomial exposure to SARS-CoV-2 of

guardians of children with low severity.

The first limitation of this study is the single-

center study setting. The authors did not account

for changes in government policy for COVID-19 and

institutional policy for febrile patients. Given the

retrospective design, we could not adjust for sev-

eral confounding factors, such as the risk of

COVID-19 or the severity of individual children,

which may affect the reasons for ED visits.

Additionally, the study population comprised only

febrile children who previously accounted for the

majority of pediatric patients. It may be necessary

to investigate various disease groups, such as dia-

betes, as its incidence has increased among chil-

dren due to the pandemic-related lifestyle changes17).

This study shows that during the COVID-19 pan-

demic, febrile children’s visits to EDs may decrease

while their severity, in terms of rates of KTAS 1-

2 and hospitalization, may remain unchanged or

increase. Since COVID-19 has allowed the ED of

a tertiary hospital to function properly, it is vital

to screen for severely ill children, and immediate-

ly treat them in separate rooms. Additionally, this

finding can be useful for optimizing the diversion

of the emergency medicine resources toward chil-

dren with possible COVID-19 or other more urgent

conditions.
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