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Objectives: After the coronavirus disease 2019 (COVID-19) pandemic emerged, there has been a substantial decline in emergency department (ED) visits. However, the impact of the pandemic on pediatric ED (PED) visits has not been well discussed. This study aimed to compare the epidemiology and clinical characteristics of PED visits before and after the time of the COVID-19 outbreak.

Methods: Data of pediatric patients admitted to the PED between February 2019 and January 2021 were retrospectively collected. All patients were divided into two groups: 1 year before the COVID-19 pandemic (group 1) and 1 year after the COVID-19 outbreak (group 2). Basic demographics, clinical characteristics, triage levels, categories of diagnosis at PED, disposition, and hospitalization rates (wards and intensive care units) were further analyzed and compared between the two groups.

Results: During the study period, 48,146 pediatric patients were enrolled (30,823 in group 1, and 17,323 in group 2). PED visits represented a 43.8% annual decline. The most common diseases in the PED in group 1 were infectious diseases, whereas digestive system diseases were the most common diseases in group 2 (both P < 0.001). In group 2, shorter PED observational time, longer hospital stay, and higher admission rates were noted compared to those in group 1 (all P < 0.001).

Conclusion: During the COVID-19 pandemic, the proportion of respiratory system diseases and infectious diseases sharply decreased in the PED, whereas the proportion of digestive system diseases relatively increased. The COVID-19 pandemic has impacted the nature of PED visits and we should pay more attention on digestive system diseases and the rates of out-of-hospital cardiac arrest and overall mortality.
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Introduction

The World Health Organization declared the coronavirus disease 2019 (COVID-19) outbreak, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), a pandemic on 11 March 2020 (1–3). The response team of Taiwan Centers for Disease Control (CDC) classified the COVID-19 as a Category 5 communicable disease on 15 January 2020. In the United States, children under the age of 18 years are estimated to account for 1.7% of clinical infections with SARS-CoV-2, and at least one-third of SARS-CoV-2 infections are asymptomatic (4, 5). Although the clinical findings in children with SARS-CoV-2 infection are diverse, fever and cough are the most common symptoms (6). Muscle aches, fatigue, headache, loss of taste or smell, runny nose, vomiting, and diarrhea may also be present, while pneumonia and bronchiolitis are severe clinical manifestations in children infected with SARS-CoV-2 (7). Adults infected with SARS-CoV-2 may have significant morbidity and mortality; however, severe cases are rare in children (8–10).

Global public health strategies to limit the COVID-19 pandemic include enhanced hand hygiene, physical distancing, school and business closures, wearing of face masks, and restrictions on travel and social gatherings. The impact of the COVID-19 pandemic on emergency department (ED) use in the United States was that it decreased by 42% after more than 1 month following school closure (11). A previous study that involved 210 hospitals in Japan and examined the 4 months following school closure found reductions in pediatric hospitalization for infectious diseases, ranging from 41% at the end of March to 74% at the end of May 2020 (12). In Taiwan, epidemic prevention regulations have been established, including wearing of face masks, adequate social distancing, handwashing, and use of alcohol-based rubs. However, the impact of the COVID-19 pandemic on pediatric ED (PED) visits and outcomes has not been well discussed. In this study, we aimed to compare the epidemiology and clinical characteristics of PED visits before and after the COVID-19 outbreak.



Materials and methods


Patient population

This retrospective observational study included all children aged 0–18 years who presented to the PED of China Medical University Children’s Hospital, from February 2019 to January 2021. All pediatric patients were divided into two groups based on the period of visit: group 1 (pre-pandemic period, February 2019 to January 2020) and group 2 (pandemic period, February 2020 to January 2021). Potentially eligible patient visits were identified by searching the China Medical University Children’s Hospital health records database. The study was approved by the Institutional Review Board of China Medical University Hospital. All methods were performed in accordance with relevant guidelines and regulations. Data were collected, reviewed, deidentified, and anonymized before analysis, and the ethics committee waived the requirement for informed consent because of the anonymized nature of the data and scientific purpose of the study.



Study design

The following information was obtained from the medical records of each patient: age, sex, distribution of patients by month, definite diagnoses, categories of major diagnosis, disposition, initial level of triage, duration of PED stay, admission rate, length of hospital stay, intensive care unit (ICU) admission rate, length of ICU stay, mortality rate, emergency surgery, and PED revisits within 72 h. Primary discharge diagnosis codes based on the International Classification of Diseases, tenth revision (ICD-10) were used to categorize all patients. All patients were divided into five age groups: infant (<1 year), toddler (1 to <2 years), preschool age (2 to <7 years), school age (7–13 years), and adolescent (13–18 years). The differences in case distribution and related clinical parameters, visit presentations, and the prevalence of the six most common diagnoses between groups 1 and 2 were further analyzed and compared. The primary outcome of this study was patients who were discharged form PER and admitted to the ward or ICU, and the secondary outcome was survival to discharge from hospital.

The disease was defined based on the division of pediatric subspecialties, including infectious and parasitic diseases; neoplasm; injury and poisoning; endocrine, nutritional, metabolic, and immunity disorders; diseases of the blood and blood-forming organs; mental disorders; diseases of the nervous system and sense organs, circulatory system, respiratory system, digestive system, genitourinary system, and skin and subcutaneous tissue; congenital abnormalities; certain conditions originating in the perinatal period; symptoms, signs, and ill-defined conditions; allergy; and others (12–14). The diagnoses were divided into 17 groups based on the diagnostic classification used by many domestic researchers (15, 16).



Statistical analysis

Categorical variables were analyzed using the chi-square test or Fisher’s exact test when appropriate. Continuous variables were analyzed using the Mann–Whitney U test. In the descriptive analysis, values were presented as numbers, percentages, median (IQR), and mean ± standard deviation (SD). P-values < 0.05 were considered statistically significant. All statistical analyses were conducted using IBM SPSS Statistics software (version 22.0; SPSS Inc., Chicago, IL, United States).




Results


Demographics and presentations of pediatric ED patients

During the 2-year study period, 48,146 pediatric patients presenting to the PED were enrolled in this study. Of these, 30,823 patients were categorized as group 1 (pre-pandemic period: February 2019 to January 2020) and 17,323 patients were categorized as group 2 (pandemic period: February 2020 to January 2021). In total, during the pandemic period, a 43.8% annual decline in PED visits was noted. Of all the patients, 36,604 (76%) were younger than 6 years, and 26,431 (54.9%) were males. In group 2, an increasing trend in patients younger than 2 years old (34 vs. 30%, respectively) and a decreasing trend in patients aged 2 to <7 years old (42 vs. 46%, respectively) were observed. A comparison of the demographic characteristics and presentations of children visiting the ED between Group 1 and 2 is shown in Table 1. A significant decline in children with infectious and parasitic diseases and respiratory system diseases was noted in group 2 (both P < 0.001). The mean length of hospitalization in group 2 was longer than that in group 1 (P < 0.001), whereas the duration of observation stay in the PED in group 2 was shorter than that in group 1 (P < 0.001). In addition, the admission and ICU admission rates in group 2 were significantly higher than those in group 1 (both P < 0.001). The six most common diagnostic divisions showed differences between these two groups, with the leading diagnostic division being infectious and parasitic disease in group 1 and digestive system disease in group 2 (Table 2). The incidence of influenza and hand–foot–mouth (HFM) disease significantly decreased in group 2.


TABLE 1    Characteristics of PED patients and presentations before and after the COVID-19 pandemic [values are n (%)].
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TABLE 2    Common disease and five frequency diagnostic divisions during the 2020 COVID-19 pandemic period vs. the 2019 period [values are n (%)].
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Comparison the characteristics of patients in the different age groups between group 1 and 2

In Figure 1, a gradual visit rebound that started in May 2020 was noted, and visits had returned to 94% of pre-pandemic level in October 2020. We compared the epidemiology of PED visits and clinical items according to different age groups (Table 3). During the pandemic, the length of pediatric observation unit stay was shorter in all age groups, with a significant change in the infant and school-age groups (both P < 0.001). The rate of unscheduled return visits to the ED within 72 h also reduced after the pandemic (4.27 vs. 3.83%). However, the proportion of unscheduled return visits to the ED within 72 h in the 1–2 year age group was significantly higher after the pandemic (P = 0.014). The triage levels of children between the two groups were significantly different in the three age groups: 2–7 years, 7–13 years, and 13–18 years (all P < 0.001). In addition, the distribution of triage levels showed significant differences at 1–5 levels. Compared to that in the pre-pandemic period, the hospitalization rate of children visiting the PED significantly increased in all age groups during the pandemic period. The length of hospitalization among infants was significantly longer in group 2 than in group 1 (P < 0.001).
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FIGURE 1
Percent change in pediatric emergency department volume vs. new Taiwan SARS-CoV-2 cases.



TABLE 3    Epidemiology of PED visits and resource use in different age groups in the 2020 pandemic period vs. the 2019 period [values are n (%)].
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Comparison the characteristics of patients who admitted to ward and ICU between group 1 and 2

The clinical characteristics of ward admission were significantly different between groups 1 and 2 (P < 0.001). In group 1, infectious and parasitic diseases were the most common diseases in children admitted to the PED, followed by respiratory and digestive system diseases; however, in group 2, digestive system diseases were the most common diseases, followed by infectious and parasitic diseases and respiratory system diseases. In both groups 1 and 2, acute pharyngitis and tonsillitis were the most common diagnoses in cases of infectious and parasitic diseases, whereas acute gastritis and infectious colitis were the most common diagnoses in cases of digestive system diseases. In addition, influenza was the most common respiratory system disease in group 1, whereas acute bronchiolitis was the most common disease in group 2. The number of children with influenza dramatically decreased in group 2. Moreover, compared with group 1, the proportions of infectious and parasitic diseases and of respiratory system diseases in group 2 both showed a significant decrease (both P < 0.001). However, the proportions of digestive system diseases; endocrine, nutritional, metabolic, and immunity disorders; injury and poisoning; and allergy were higher in group 2 than in group 1 (all P < 0.05) (Table 4).


TABLE 4    Admission to the ward [values are n (%)].
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The demographic characteristics of ICU admissions between groups 1 and 2 are shown in Table 5. In the ICU, infectious and parasitic diseases were significantly lower in group 2 than in group 1 (P < 0.05). In addition, the PED stay time at ICU admission was shorter in group 2 than in group 1 (P < 0.05). The rate of referrals to the PED from local medical clinics increased during the pandemic (P < 0.001), whereas the rate of outpatient department referral to the PED significantly declined (P < 0.001) (Figure 2). The admission rates of the ward and ICU for each month decreased after the pandemic (Figure 3). The mortality and out-of-hospital cardiac arrest (OHCA) rates in groups 1 and 2 are shown in Figure 4. The overall mortality and OHCA rates both increased during the pandemic period.


TABLE 5    Admission to the ICU [values are n (%)].
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FIGURE 2
(A) Referred cases from local medical doctors in groups 1 and 2; (B) referred cases from the CMUH OPD in groups 1 and 2.
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FIGURE 3
(A) Hospitalization ward ratio of groups 1 and 2. (B) Hospitalization intensive care unit ratio of groups 1 and 2.
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FIGURE 4
(A) The overall cardiac arrest rate and mortality rate of groups 1 and 2. (B) The mortality rate in the PED of groups 1 and 2.





Discussion

Since the COVID-19 pandemic, global public health measures have enhanced hand hygiene, physical distancing, wearing of face masks, and restrictions on travel and social gatherings. During the study period, the SARS-CoV-2 pandemic led to sharply reduced PED visits (43.8%), with especially large declines in children aged 2–6 years. Previous studies revealed that after 1–3 months, the closure of schools may lead to about 60% of PED volume decline (13–15). In this study, we also found that public health measures caused > 40% of PED visit decline. These declines were consistent with other international studies on PED visits, which showed rapid declines in ED visits and hospitalizations within 1 month of each country’s ED visits (16–18). In this study, a gradual PED visit rebound started in May 2020 and visits returned to 94% of the pre-pandemic level in October 2020.

Further, the overall estimated hospitalization rate increased to almost 21% after the pandemic, including ward admission rate from 16.1 to 21.0% and ICU admission rate from 0.4 to 0.6%. In addition, we noticed that the proportion of children admitted to the PED due to diseases of the respiratory system and infectious and parasitic diseases significantly declined after the pandemic. It has been reported that the trend of virus isolation rates of adenovirus, enterovirus, influenza virus and parainfluenza virus showed a significant reduction and RSV showed an unusual increase after COVID-19 pandemic of 2020 (19). In our present study, before the pandemic, infectious and parasitic diseases were the most common diagnoses in children admitted to the PED; however, digestive system diseases became the major diagnostic division in children visiting the PED after the pandemic. The significant decrease in the number of infectious diseases may be caused by the decline in potentially communicable diseases, such as influenza (declined by 95.5%) and HFM disease (declined by 74%). Regarding respiratory system diseases, influenza significantly changed before and after the pandemic and almost disappeared after the pandemic. In addition, HFM disease and herpangina caused by enterovirus infection significantly decreased by three quarters after the pandemic. These diseases are often caused by droplet induction and contact infections. However, after the pandemic, public health policies such as enhanced hand hygiene, physical distancing, wearing of face masks, and restrictions on travel and social gatherings have been promoted and implemented to avoid COVID-19 infection, which has effectively decreased relative diseases, including influenza, HFM disease, and herpangina. In addition, to mitigate the transmission of enterovirus in children, infected children ≤8 years are asked to stay at home for 7 days in Taiwan (20).

Diseases of the digestive system seem to have declined relatively less after the pandemic in central Taiwan. It has been reported that intense non-pharmaceutical interventions to stop COVID-19 transmissions, such as social distancing and school closure may have a positive effect on the control of norovirus-related acute gastroenteritis (21). During the COVID-19 pandemic period 2020, we did not close schools and parents and schools may focus less attention on gastrointestinal infectious disease. These may lead to transmit gastrointestinal infectious disease and initiate outbreaks at home and at school. Public health strategies play an important role not only in social restrictions and the personal prevention of SARS-CoV-2 but also in health education and medical system response. In addition, we must pay more attention to the prevention and treatment of digestive system diseases.

Overall, 3,645 children were admitted to the pediatric ward during the study period of group 2, compared to 5,035 ward admissions recorded during the study period of group 1 (−27.6%). However, higher ward and ICU admission rates were noted after the COVID-19 pandemic. It has been reported that the proportion of those admitted to hospital was strongly associated with the triage level (22). In our present study, the proportion of children triaged as level 1 showed significantly increased and level 2 and 3 showed significantly decreased after the COVID-19 pandemic. The overall ward admission rate increased after the COVID-19 pandemic may indicate that the characteristics of disease pattern and the severity of PED visits may be changed and children triaged as level 2 and 3 should evaluate more carefully than before. Hospitalized pediatric patients had a longer length of hospital stay after the pandemic compared to that before the pandemic; however, the length of observation time in the PED was significantly shorter after the COVID-19 pandemic. This may indicate that changes in visit characteristics in the PED and early discharge from the ED with shortened PED observation time for patients’ families may reduce the risk of SARS-CoV-2 infection during ED visits. This finding may reflect the differing impacts of pandemic restrictions on children with different diseases and different ages admitted to the PED. Moreover, this may also cause some changes in the healthcare-seeking behaviors of patients and families. Although the number of children with OHCA does not show a significant difference between the periods before and after the pandemic, the OHCA rate and overall mortality both increased during the pandemic. This indicates that emergency and critical care for pediatric patients with OHCA should be promoted and updated to rescue critical cases admitted to PEDs and ICUs, even during the pandemic.

The present study had some limitations. First, in a retrospective single-center review of medical records, some details of the prognosis may not be rigorously documented. Second, our data included only one PED in the children’s hospital in central Taiwan; other ED settings in other areas may present differences in patient presentation patterns of ED.



Conclusion

In the PED, the proportion of respiratory system diseases and infectious diseases sharply decreased during the COVID-19 pandemic, whereas the proportion of digestive system diseases relatively increased. Higher ward and ICU admission rates with increased length of hospital stay were noted during the 1-year pandemic period. In addition, the trend of OHCA rate and overall mortality seems to both increased during the pandemic.
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Variables

Sex
Male
Female
Age
<1 year
1to <2 years
2to <7 years
7 to <13 years
13-18 years
Triage level
1
2
3
4
5
Diagnostic divisions
Infectious and parasitic disease
Neoplasms
Injury and poisoning
Endocrine, nutritional, metabolic, and immunity disorders
Diseases the blood and blood-forming organs
Mental disorders
Diseases of the nervous system and sense organs
Diseases of the circulatory system
Diseases of the respiratory system
Diseases of the digestive system
Disease of the genitourinary system
Diseases of the skin and subcutaneous tissue
Congenital abnormalities
Certain conditions originating in the perinatal period
Symptoms, signs, and ill-defined conditions
Allergy
Others
Length of hospital stay, median (IQR), days
Inward, mean + SD

Observation time for admission to ward, mean =+ SD, h

Group 1
(N =5,035)

2,699 (53.6)
2,336 (46.4)

1,547 (30.7)
871 (17.3)

1,738 (34.5)
501 (10)
378 (7.5)

146 (2.9)
2,022 (40.2)
2,768 (55)
99 (2)

0 (0)

1,342 (26.7)
42(0.8)
44(0.9)
53 (1.1)

52 (1)
19 (0.4)
288 (5.7)
73 (1.4)
1,508 (30)
746 (14.8)
498 (9.9)
31 (0.6)
20 (0.4)
182 (3.6)
75 (1.5)
60 (1.2)
2(0)
3(2)
3.86 + 3.51
11.98 + 10.23

Group 2
(N = 3,645)

1,964 (53.9)
1,681 (46.1)

1,160 (31.8)
742 (20.4)

1,135 (31.1)
320 (8.8)
288 (7.9)

141 (3.9)
1,367 (37.5)
2,044 (56.1)

91 (2.5)

2(0.1)

847 (23.2)
17 (0.5)
50 (1.4)
79 (2.2)
34(0.9)
10 (0.3)
256 (7)
52 (1.4)

740 (20.3)

896 (24.6)

394 (10.8)
25 (0.7)
10 (0.3)
118 32)
49 (1.3)
68 (1.9)

0 (0)
3(2)
4.05 + 4,01
6.16 + 5.63

P-value

0.798

<0.001
0.275

<0.001
0.001
0.066
0.496
0.003
0.013
0.012
0.308
0.096
0.344

<0.001
0.04
0.027
<0.001
0.643
0.412
0.013
0.929
<0.001
<0.001
0.164
0.687
0.336
0.342
0.574
0.01
0.626
<0.001
<0.001
<0.001

IQR, interquartile range.
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Variables <1 year 1-2 years 3-6 years 7-12 years 13-18 years
Group  Group P- Group  Group P- Group  Group P- Group  Group P- Group  Group P-
1 2 value 1 2 value 1 2 value 1 2 value 1 2 value
Sex 0.042 0.299 0.064 0.133 0.006
Male 2,393 1,503 2,753 1,724 7,794 4,100 2,524 1,291 1,494 855
(55.68) (53.22) (55.15) (53.98) (55.4) (56.73) (56.69) (58.63) (49.6) (45.58)
Female 1,905 1,321 2,239 1,470 6,275 3,127 1,928 911 1,518 1,021
(44.32) (46.78) (44.85) (46.02) (44.6) (43.27) (43.31) (41.37) (50.4) (54.42)
Triage level 0.07 0.226 <0.001 <0.001 <0.001
1 44 (1.02) 44 (1.56) 53 (1.06) 46 (1.44) 178 (1.27) 157 (2.17) 42 (0.94) 31(1.41) 30 (1) 22 (1.17)
2 1,903 1,195 1,818 1,132 2,882 1,149 421 (9.46) 153 (6.95) 234 (7.77) 157 (8.37)
(44.28) (42.32) (36.42) (35.44) (20.48) (15.9)
3 2,176 1,445 2,964 1,893 10,293 5,435 3,704 1,839 2,529 1,520
(50.63) (51.17) (59.38) (59.27) (73.16) (75.2) (83.2) (83.51) (83.96) (81.02)
4 161 (3.75) 130 (4.6) 148 (2.96) 116 (3.63) 696 (4.95) 453 (6.27) 281 (6.31) 163 (7.4) 210 (6.97) 150 (8)
5 14 (0.33) 10 (0.35) 9(0.18) 7(0.22) 20 (0.14) 33 (0.46) 4(0.09) 16 (0.73) 9(0.3) 27 (1.44)
Hospitalization rate 1,574 1,181 <0.001 884 (17.7) 757 (23.7) <0.001 1,760 1,148 <0.001 521 (11.7) 345 (15.7) <0.001 398 (13.2) 319 (17.0) <0.001
(36.6) (41.8) (12.5) (15.9)
Ward admission 1,547 1,160 <0.001 871 (17.5) 742 (23.2) <0.001 1,727 1,131 <0.001 501 (11.3) 320 (14.5) <0.001 378 (12.5) 288 (15.3) 0.01
rate (36.0) (41.1) (12.3) (15.6)
ICU admission rate 27 (0.6) 21 (0.7) 0.664 13(0.3) 15 (0.5) 0.1653 33(0.2) 17 (0.2) 1 20(0.5) 25(1.1) 0.002 20 (0.7) 31 (1.7) 0
Length of hospital 3(2) 3(2) <0.001 3(2) 3(2) 0.065 3(2) 3(2) 0.153 3(3) 303) 0.650 4(4) 4(4) 0.91
stay, median (IQR),
days
Length of ward stay 3(2) 3(2) <0.001 3(2) 3(2) 0.045 3(2) 3(2) 0.097 3(3) 3(3) 0.391 4(3) 4(3) 0.81
Length of ICU stay 3(8) 8(10) 0.070 5 (10) 2(1) 0.081 3(9) 3(4) 0.700 2(2) 3(3) 0.319 3(5) 2(4) 0.49
Mortality rate
OHCA at PED 6 (0.14) 6(0.21) 0.463 1(0.02) 0(0) 1 1(0.01) 0(0) 1 0(0) 2(0.09) 0.208 0(0) 0(0) N/A
THCA 1(0.02) 0(0) 1 1(0.02) 1(0.03) 1 1(0.01) 2(0.03) 0.557 0(0) 0(0) N/A 0(0) 0(0) N/A
Overall mortality 7 (0.16) 6(0.21) 0.632 2(0.04) 1(0.03) 1 2(0.01) 2(0.03) 0.88 0(0) 2(0.09) 0.208 0(0) 0(0) N/A
rate
OHCA
Mortality at PED 6(0.14) 6(0.21) 0.463 1(0.02) 0(0) 1 1(0.01) 0(0) 1 0(0) 2(0.09) 0.208 0(0) 0(0) N/A
Sustained ROSC 1(0.02) 0(0) 1 1(0.02) 0(0) 1 0(0) 0(0) N/A 0(0) 0(0) N/A 0(0) 0(0) N/A
Observation time (h)
All visits at PED, 2.7 (4.9) 2.2(3.6) <0.001 2.9 (4.9) 3(4) 0.081 2(3.6) 2(3.7) 0.001 1.8 (3.6) 1.7 (3.4) <0.001 2.5 (4.3) 26(3.9) 0.329
median (IQR), h
Non-admission, 2(3.1) 2(2.8) 0.02 23(32) 25(3.3) 0.393 1.7 (2.3) 1.7 (2.8) 0.022 1.6 (2.3) 14 (2.5) <0.001 2.1(34) 23 (3.5) 0.719
median (IQR), h
Return visits within 172 99 (14.89) 0.266 296 183 0.014 620 290 0.14 142 55(8.27) 0.077 86 (6.53) 38 (5.71) 0.476
72h (13.07) (22.49) (27.52) (47.11) (43.61) (10.79)

PED, pediatric emergency department; ICU, intensive care unit; OHCA, out-of-hospital cardiac arrest; IHCA, in-hospital cardiac arrest; ROSC, return of spontaneous circulation; IQR, interquartile range.
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Variables Group 1 Group 2 P-value

(N =113) (N = 109)
Sex 0.298
Male 74 (65.5) 64 (58.7)
Female 39 (34.5) 45 (41.3)
Age 0.064
<1 year 27 (23.89) 21(19.27)
1to <2 year 13 (11.5) 15 (13.76)
2to <7 year 33(29.2) 17 (15.6)
7to <13 year 20(17.7) 25(22.94)
13 to <18 year 20(17.7) 31(28.44)
Triage level
1 36 (31.86) 37 (33.94) 0.741
2 44(38.94) 38 (34.86) 0.529
3 33(29.2) 34 (31.19) 0.747
Diagnostic divisions
Infectious and parasitic disease 10 (8.85) 2(1.83) 0.044
Neoplasms 1(0.88) 5(4.59) 0.198
Injury and poisoning 1(0.88) 5 (4.59) 0.198
Endocrine, nutritional, metabolic, and immunity disorders 5(4.42) 8(7.34) 0.523
Diseases the blood and blood-forming organs 1(0.88) 1(0.92) 1
Mental disorders 0(0) 0(0) N/A
Diseases of the nervous system and sense organs 32(28.32) 34 (31.19) 0.748
Diseases of the circulatory system 5(4.42) 6 (5.5) 0.951
Diseases of the respiratory system 32(28.32) 25(22.94) 0.445
Diseases of the digestive system 5(4.42) 6 (5.5) 0.951
Disease of the genitourinary system 1(0.88) 0(0) 1
Diseases of the skin and subcutaneous tissue 0(0) 0(0) N/A
Congenital abnormalities 4(3.54) 3(2.75) 1
Certain conditions originating in the perinatal period 5(4.42) 2(1.83) 0.472
Symptoms, signs, and ill-defined conditions 9(7.96) 11 (10.09) 0.75
Allergy 2(1.77) 1(0.92) 1
Others 0(0) 0(0) N/A
Mortality rate 3(2.65) 3(2.75) 0.712
Sustained OHCA at PED 2(1.77) 0(0) 0.493
Overall mortality rate in ICUs 3(2.65) 3(2.75) 0.712
PED observation time, h 6.32 +4.94 3.56 £ 3.17 <0.001

PED, pediatric emergency department; ICU, intensive care unit; OHCA, out-of-hospital cardiac arrest.
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Diagnostic divisions Group 1 Group 2 P

1. Infectious and parasitic disease 6,783 (68.23) 3,152 (67.71)
Pharyngitis 4,008 (40.3) 2,214 (47.6) <0.001
Tonsillitis 1,256 (12.6) 495 (10.6) 0.001
Herpangina 856 (8.6) 205 (4.4) <0.001
HFMD 362 (3.6) 94 (2.0) <0.001
Acute otitis media 301 (3.0) 144 (3.1) 0.769
2. Diseases of the respiratory system 6,776 (83.54) 2,215 (77.04)
Influenza 2,821 (34.8) 102 (3.6) <0.001
Bronchitis 1,542 (19.0) 908 (31.6) <0.001
Pneumonia 2,116 (26.08) 850 (29.57) <0.001
URI 235 (2.9) 162 (5.6) <0.001
RSV bronchiolitis 62(0.8) 193 (6.7) <0.001
3. Diseases of the digestive system 5,848 (79.25) 5,272 (91.46)

Acute gastritis 2,163 (29.3) 2,466 (42.8) <0.001
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Variables Group 1 Group 2 P-value

(n=30,823) (n=17,323)

Sex 0.481
Male 16,958 (55.0) 9,473 (54.7)

Female 13,865 (45.0) 7,850 (45.3)

Age <0.001**
<1 year 4,298 (13.9) 2,824 (16.3) <0.001**
1to <2 years 4,992 (16.2) 3,194 (18.4) <0.001***
2to <7 years 14,069 (45.6) 7,227 (41.7) <0.001%*
7 to < 13 years 4,452 (14.4) 2,202 (12.7) <0.001**
13-18 years 3,012 (9.8) 1,876 (10.8) 0.001**

Triage <0.001%**
1 347 (1.1) 300 (1.7) <0.001**
2 7,258 (23.5) 3,786 (21.9) <0.001**
3 21,666 (70.3) 12,132 (70.0) 0.029*
4 1,496 (4.9) 1,012 (5.8) <0001
5 56 (0.2) 93 (0.5) <0.001**

Diagnostic divisions
Infectious and parasitic disease 9,941 (32.3) 4,655 (26.9) <0.001%%*
Neoplasms 45(0.2) 27(0.2) 0.788
Injury and poisoning 455 (1.5) 374 (2.2) <0.001%#*
Endocrine, nutritional, metabolic, and immunity disorders 133 (0.4) 131(0.8) <0.001%*
Diseases of the blood and blood-forming organs 74(0.2) 46 (0.3) 0.591
Mental disorders 79 (0.3) 46 (0.3) 0.848
Diseases of the nervous system and sense organs 985 (3.2) 711 (4.1) <0.001%**
Diseases of the circulatory system 150 (0.5) 111 (0.6) 0.027*
Diseases of the respiratory system 8,111 (26.3) 2,875 (16.6) <0.001%%
Diseases of the digestive system 7,379 (23.9) 5,764 (33.3) <0.001%%%
Disease of the genitourinary system 1,228 (4.0) 994 (5.7) <0.001%*
Diseases of the skin and subcutaneous tissue 154 (0.5) 115 (0.7) 0.02%
Congenital abnormalities 69 (0.2) 49 (0.3) 0.209
Certain conditions originating in the perinatal period 213(0.7) 137 (0.8) 0.216
Symptoms, signs, and ill-defined conditions 587 (1.9) 590 (3.4) <0.001%*
Allergy 1,180 (3.8) 685 (4.0) 0.492
Others 40(0.1) 13 (0.1) 0.082

Hospitalization rate 5,137 (16.7) 3,750 (21.6) <0.001%*
‘Ward admission rate 5,024 (16.3) 3,641 (21.0) <0.001%%*
ICU admission rate 113 (0.4) 109 (0.6) <0.001%**

Length of stay in hospital, median (IQR), days 3(2) 3(3) <0.001%*
Length of stay in ward, mean = SD, days 3.86 £3.51 4.05£4.01 <0.001%*
Length of stay in ICU, median (IQR), days 3(7) 3(5) 0.85

Mortality rate
OHCA at PED 8(0.03) 8(0.05) 0.243
IHCA 3(0.01) 3(0.02) 0.772
Overall mortality rate 11 (0.04) 11 (0.06) 0.171

OHCA
Mortality at PED 6(0.02) 8(0.05) 0.099
Sustained ROSC 2(0.006) 0(0) 0.746

Observation time
All visits at PED, median (IQR), h 22(41) 2.2(3.8) <0.001***
Non-admission, median (IQR), h 1.8(2.7) 1.8(3) 0.009**
Admission cases, median (IQR), h 8.9 (13) 43(6.7) <0.001%%*
Admission cases in ward, mean = SD, h 11.98 £10.23 6.16 £5.63 <0.001***
Admission cases in ICU, mean £ SD, h 6.3244.94 3.56 £3.17 <0.001***

Referral rate
LMD 2,670 (8.66) 1,713 (9.89) <0.001***
OPD 697 (2.26) 193 (1.11) <0.001***

Student’s t-test, P-values: *P < 0.05,** P < 0.01, ***P < 0.001.

Mortality rate: final = PED mortality rate + hospitalization mortality rate.

PED, pediatric emergency department; ICU, intensive care unit; OHCA, out-of-hospital cardiac arrest; IHCA, in-hospital cardiac arrest; ROSC, return of spontaneous circulation; IQR,
interquartile range; LMD, local medical doctor; OPD, outpatient department.
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