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Aim To assess the number of visits to pediatric emergency departments in Croatia and reasons for visiting before
and during the coronavirus disease 2019 (COVID-19) pandemic.
Methods We reviewed the medical records of pediatric
patients visiting emergency departments of four tertiary
medical centers between February 25 and April 25, 2018
and 2019, and between February 25 and April 24, 2020. Antimicrobial prescription was analyzed as well.
Results There were altogether 46 544 visits – 18218 in
2018, 19699 in 2019, and 8634 in 2020. The overall number of visits in 2020 significantly decreased compared with
2018 and 2019 (52% and 56% reduction, respectively),
mostly due to a decreased number of visits due to certain
infectious diseases: acute gastroenteritis (89.2%), sepsis/
bacteremia (81.2%), urinary tract infections (55.3%), and
lower respiratory tract infections (58%). Most visits were
self-referrals regardless of the analyzed period, and the majority of patients did not require hospitalization. There were
no significant differences in the number of visits requiring
urgent medical care, such as those due to seizures and urgent surgery. The most frequently prescribed antibiotic in
all periods was amoxicillin, followed by amoxicillin/clavulanate and oral cephalosporins.
Conclusion A significant reduction in the number of pediatric emergency department visits and hospital admissions is indirectly related to the COVID-19 pandemic. Most
of the reduction was due to a decreased number of infectious disease cases. However, the number of visits requiring urgent medical intervention did not change.
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The emergence of a new coronavirus disease in Wuhan
Province, China, in 2019 marked the first step in the now
fully developed and ongoing pandemic. Coronavirus disease 2019 (COVID-19) has profoundly changed our everyday life – from the way we do our shopping to the way
we visit the emergency department (ED) (1). The first Croatian cases were reported on February 25, 2020. The initial months after the World Health Organization declared
the pandemic (2) were characterized by movement restrictions, resulting in general unease worldwide. As the
number of severe COVID-19 cases increased, global health
care systems showed their unpreparedness for a global
pandemic. The effect of COVID-19 on most medical institutions was almost debilitating (3-14). As the pandemic
spread through Europe, most EDs faced the same problem
– how to treat their patients while protecting the health
of their staff.
Unlike adults, the majority of children with COVID-19 are
asymptomatic or have a mild flu-like illness, with limited
reports suggesting serious complications in those with
preexisting conditions (11,15-17). However, not even
children are completely unscathed, with the rise of postCOVID-19 immunological complications, such as multisystem inflammatory syndrome (17,18). The majority of
visits to the physician’s office are often due to upper respiratory tract infections, so a global pandemic caused by
a respiratory virus should overwhelm EDs (19,20). Reports
from across the globe suggest otherwise (4,5,9,10,21).
Both adult and pediatric EDs faced declines in the number of visits long before the rise in COVID-19 cases, with
the latter exhibiting a sharper slope curve, especially in
certain age groups (19,21,22). Having all this in mind, the
aim of this study was to investigate the change in the
EDs’ workload between the pre-COVID-19 periods and
a COVID-19 period in four tertiary-level pediatric EDs in
Croatia.

dCOVID study group was formed of pediatric, pediatric
surgery, and pediatric infectious diseases residents/specialists. The following data were gathered from preexisting electronic (UHID, CHZ, CHC Rijeka) and electronic/paper medical records (UHC Split): sex, date of birth, place
of residence, number of household members/siblings,
attending daycare/school, referral, preexisting chronic
diseases, ICD-10 diagnosis, prescription and duration of
antimicrobial therapy if prescribed, and outcome of the
visit. The collected data were used to form a database in
MS Excel, while grouping the visits into those related to
surgical, infectious, and non-infectious conditions. A visit was defined as an individual medical record of a patient regardless of the previous ones, meaning that one
patient could have had multiple visits during the same
period. The referral type of the visit was categorized as
that from a primary physician or another health care setting (secondary/tertiary health care institutions), or selfreferral, meaning that the patient’s parents/guardians decided to visit the EDs on their own accord. The general
outcome of the visit was defined as hospitalization, urgent surgery, hospital day care, referral to another health
care institution, or discharge home. The study protocol
was approved by the Ethics Committee of each participating center.
Outcome measures
The primary outcome was the difference in the number of
ED visits between the pre-COVID-19 periods and the early COVID-19 period in all the studied centers and in each
studied center separately. The secondary outcomes were
the difference between the periods in the referral type, visit outcomes, antibiotic prescription, ICD-10 diagnosis, and
the hospitalization rate for specific diagnosis and urgent
surgery.
Statistical analysis

Patients and methods
We retrospectively reviewed the medical records of children aged 0-18 years visiting pediatric EDs during three
60-day periods: February 25-April 25, 2018 and 2019 (preCOVID years), and February 25-April 24, 2020 (the first
COVID-19 pandemic wave). The study was conducted
in four Croatian tertiary health care institutions – Dr Fran
Mihaljević University Hospital for Infectious Diseases Zagreb (UHID), Children’s Hospital Zagreb (CHZ), University Hospital Center Split (UHC Split), and Clinical Hospital
Center Rijeka (CHC Rijeka). To gather the data, a CroPe-

The normality of distribution of non-categorical variables
was assessed with the Shapiro-Wilk test. The differences between categorical variables were assessed with the
χ2 test. ANOVA test was used to assess the difference between the groups. Poisson distribution analysis was performed for count variables (number of patients per day),
revealing that the variance was not equal to the mean and
that variables were over-dispersed. Therefore, negative binomial regression was used to compare the number of patients per day and the percentage change between 2020
and the pre-COVID-19 periods. The statistical significance
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was expressed as 95% confidence interval (CI) or P value.
Statistical analysis was performed with SPSS, version 23.0
(IMB Corp. Armonk, NY, USA).
Results
Descriptive statistics
Over the three periods there were altogether 46 544 visits:
9364 (20%) in the UHID, 18 527 (40%) in CHZ, 9071 (19%)
in UHC Split, and 9582 (21%) in CHC Rijeka. Overall, 25 127
(54%) patients were seen by pediatric or infectious disease
specialists/residents and 21 417 (46%) by pediatric surgeons/surgery residents.
The mean patients’ age was 7.8 years (standard deviation
[SD] 5.3); 25 800 (55.4%) were male. Similar sex and age
distribution was observed in all the studied periods. In
2018, there were 10 254 (56.3%) male participants, 10 760
(54.6%) in 2019, and 4785 (55.4%) in 2020. The number
of visits in 2018 was 18 218, and the number of visits in
2019 was 19 699. In 2020, this number significantly decreased, to only 8634 visits, which represents 52% and
56% reduction compared with 2018 and 2019, respectively (P < 0.0001 for both).

Outcomes
In all centers, the number of visits significantly decreased,
with the greatest reduction being observed in UHID
(-71.6%; 95% CI -79.3 to -61.0%). The majority of patients
in all periods were self-referred. A significant decrease
in 2020 compared with the pre-COVID-19 years was observed regardless of the referral type (Table 1). In all the
studied periods, most patients were discharged home
without being hospitalized (Figure 1). The total number
of hospitalizations during the COVID-19 period significantly decreased, while the number of urgent surgeries
remained unchanged (Table 1).
In 2020, the number of visits significantly decreased in
the majority of diagnosis categories, especially in the category of infectious diseases (Table 2). The number of visits due to acute gastroenteritis (-89.2%, 95% CI -92.5 to
-84.3%) and sepsis/bacteremia (-81.2%, 95% CI -89.3 to
-67.0%) notably decreased, while the number of visits due
to infectious mononucleosis and exanthema subitum decreased insignificantly. Although urinary tract infections
(UTIs) are not a communicable infectious disease, the
number of visits due to this type of infection decreased
significantly, with no significant difference regarding age,

Table 1. Difference in the total number of visits, the number of visits per hospital, type of referral, outcome of the emergency department visit, and
antibiotic prescription between three periods (2018, 2019, 2020) and percentage change in 2020 compared with 2018 and 2019
Mean per day
Mean difference,
Percent change
(95% CI*)
mean per day (95% CI)
2020 with respect to
2018
Total number of visits
University Hospital
for Infectious Diseases
Children’s Hospital
Zagreb
Split University
Hospital Center
Rijeka Clinical
Hospital Center
Pediatric emergency
department
Pediatric surgery
emergency department
Self-referral
Referred by
general practitioner
Hospitalizations
Urgent surgery
Discharged home
Antibiotic prescription

2019

2020

303.6 (235.7-391.2) 328.2 (254.7-422.9) 141.5 (110-182.1)
   66.1 (51.1-85.5) 71.5 (55.4-92.3)
19.5 (15.1-25.3)
120.9 (93.8-155.9)

126.9 (98.4-163.5)

57.8 (44.8-74.6)
59.9 (46.4-77.3)

2020 to 2018

2020 to 2019

-162.1 (-246.9 to -77.3) -162.1 (-246.9 to -77.3)
-46.6 (-64.3 to -28.8) -52 (-70.9 to -33.1)

2018 and 2019 (95% CI)
-55.2 (-67.1 to -39)
-71.6 (-79.3 to -61)

61 (47.3-78.7)

-59.9 (-94.3 to -25.5)

-65.8 (-101.6 to -30)

-50.7 (-63.9 to -32.7)

63.4 (49.1-81.8)

29.5 (22.8-38.1)

-28.3 (-44.9 to -11.8)

-33.9 (-51.7 to -16)

-51.3 (-64.4 to -33.5)

66.4 (51.5-85.7)

33.4 (25.8-43.1)

-26.6 (-44.1 to -9)

-33.1 (-52.1 to -14.1)

-47.2 (-61.4 to -27.8)

164.7 (127.8-212.3) 181.2 (140.6-233.5)

71.8 (55.7-92.4)

-92.9 (-138.5 to -47.4) -109.4 (-158.8 to -60)

-58.5 (-69.6 to -43.4)

139 (107.8-179.9)

69.8 (54.2-89.9)

-69.2 (-108.6 to -29.7) -77.3 (-118.6 to -36)

-51.2 (-64.2 to -33.5)

-121.9 (-186.3 to -57.5) -151.5 (-222.7 to -80.3)
-17 (-26.3 to -7.6)
-13.4 (-21.9 to -4.9)

-55.9 (67.6 to -39.9)
-49.2 (-63.1 to -30.2)

147.1 (114.1-189.6)

229.9 (178.4-296.3) 259.5 (201.4-334.4) 108 (84-139)
32.6 (25.2-42.1)
29.1 (22.5-37.6)
15.7 (12.1-20.3)
24.2 (18.7-31.3)
   2.5 (1.8-3.5)
256 (198.6-329.8)
38 (29.4-49.1)

*CI – confidence interval.
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23 (17.7-29.7)
13.9 (10.7-18)
-10.3 (-17.5 to -3.1)
   1.9 (1.3-2.8)
   1.4 (0.9-2.3)
   -1.1 (-2.2 to -0.04)
273.3 (212.1-352.1) 119.8 (93.1-154.2) -136.1 (-207.7 to -64.6)
32.6 (25.2-42.1)
16 (12.3-20.7)
-22 (-32.6 to -11.4)

   -9.1 (-16 to -2.2)
   -0.5 (-1.5 to 0.5)
-153.4 (-229 to -77.9)
-16.6 (-26 to -7.3)

-41.2 (-61.4 to -27.8)
-37.7 (-64.1 to 8)
-54.7 (-66.8 to -38.3)
-54.7 (-67 to -37.9)
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sex, or daycare attendance in all the observed periods
(Table 2). Hospitalization rates for lower respiratory tract
infections (LRTI) and UTIs significantly decreased, while
those for varicella, influenza, and unspecified fever remained unchanged (Table 2). Among visits due to LRTIs
(n = 2183), 334 (15.3%) were due to acute bronchiolitis,
which represented a non-significant decrease compared
with the pre-COVID-19 period (-20.9%; 95% CI -44.5%12.8%). Acute bronchitis was diagnosed in 903 (41.4%)

and pneumonia in 852 (39%) patients who visited due to
LRTIs, both rates significantly decreasing in 2020 (-45.7%;
95% CI -63.3 to -19.8% and -32.4%; 95% CI -54 to -7%, respectively). There was a decrease in the number of visits
due to non-infectious diseases, such as abdominal pain,
chest pain, and headache (Table 2). The visits due to different traumas significantly decreased, but those for trauma requiring hospitalization or urgent surgery remained
unchanged (Table 2). Additionally, there was no differ-

Table 2. Difference in the number of cases diagnosis categories per day between three periods (2018, 2019, 2020) and percentage change in 2020 compared with 2018 and 2019
Percent change
Mean per day (95% CI*)
Mean difference, mean per day (95% CI)
2020 with respect to
2018 and 2019 (95%
2018
2019
2020
2020 to 2018
2020 to 2019
CI)
Infectious diseases
Acute gastroenteritis
12.1 (9.3-15.7)
17 (13.1-22.1)
2.8 (1.9-4.2)
-9.2 (-12.6 to -5.9)
-16.6 (-18.8 to -9.6)
-89.2 (-92.5 to -84.3)
Upper respiratory tract infections
40.1 (31-51.8)
48.2 (37.3-62.2) 16.2 (12.5-21) -23.9 (-35 to -12.8)
-32 (-45 to -18.9)
-63.9 (-73.7 to - 50.5)
Lower respiratory tract infections
13.5 (10.4-17.6) 16.5 (12.7-21.3)
7.2 (5.4-9.7)
-6.3 (-10.4 to -2.2)
-9.2 (-14 to -4.4)
-58 (-69.7 to -41.7)
Lower respiratory tract infections
   3.2 (2.4-4.2)
   3.4 (2.5-4.5)
1.4 (1-2)
-1.7 (-2.8 to -0.7)
-1.9 (-3 to -0.8)
-55.7 (-69.9 to -34.9)
requiring hospitalization
Sepsis and bacteremia
   1.7 (1.1-2.6)
   2.4 (1.8-3.3)
1.3 (0.6-2.5)
-0.4 (-1.5 to 0.6)
-1.1 (-2.3 to 0.01)
-81.2 (-89.3 to -67)
Varicella
   1.6 (1.1-2.2)
   1.8 (1.3-2.4)
0.2 (0.1-0.3)
-1.4 (-1.9 to -0.9)
-1.6 (-2.1 to -1)
-89.1 (-94.5 to -78.5)
Varicella requiring hospitalization
   1.2 (0.4-3.9)
   1.0 (0.3-4.0)
1.0 (0.1-15.9) -0.2 (-3.3 to 2.9)
0 (-3.1 to 3.1)
-10 (-95.1 to 156)
Infectious mononucleosis
   2.4 (1.8-3.4)
   2.9 (2.1-3.9)
1.3 (0.6-2.8)
-1.0 (-2.4 to 0.2)
-1.5 (-2.8 to -0.2)
-49.9 (-77 to 9.2)
Exanthema subitum
   1.3 (0.7-2.5)
   1.5 (0.8-2.9)
1.0 (0.2-5.0)
-0.3 (-2.1 to 1.5)
-0.5 (-2.4 to 1.4)
-29.8 (-86.7 to 269.7)
Influenza
   4.9 (3.7-6.5)
   4.6 (3.5-6.1)
2.7 (2-3.6)
-2.3 (-3.9 to -0.7)
-1.9 (-3.4 to -0.4)
-44.3 (-60.9 to -20.6)
Influenza requiring hospitalization
   0.2 (0.1-0.3)
   0.2 (0.1-0.4)
0.1 (0.1-0.3)
-0.1 (-0.2 to 0.1)
-0.1 (-0.3 to 0.1)
-42.6 (-76.6 to 40)
Urinary tract infection
   3.2 (2.4-4.4)
   3.9 (2.9-5.1)
1.6 (1.2-2.2)
-1.7 (-2.7 to -0.6)
-2.3 (-3.5 to -1.1)
-55.3 (-69.4 to -34.6)
Urinary tract infection requiring
   0.8 (0.6-1.2)
   0.8 (0.6-1.2)
0.4 (0.2-0.6)
-0.4 (-0.8 to -0.1)
-0.4 (-0.8 to -0.1)
-52.3 (-72.3 to -18)
hospitalization
Unspecified fever
22.1 (17-28.9)
17.3 (13.3-22.5)
11.1 (8.6-14.4) -11 (-17.4 to -4.5)
-6.2 (-11.6 to -0.8)
-43.6 (-59 to -22.3)
Unspecified fever requiring
   1.4 (1-1.9)
   0.8 (0.5-1.1)
1 (0.7-1.4)
-0.4 (-1 to 0.2)
0.2 (-0.3 to 0.7)
-9.3 (-41.4 to 40.2)
hospitalization
Non-infectious diseases
Seizures
   1.9 (1.4-2.6)
   2.1 (1.5-2.8)
1.6 (1.1-2.2)
-0.4 (-1.1 to 0.4)
-0.5 (-1.3 to 0.3)
-21.6 (-46.9 to 15.6)
Seizures requiring hospitalization
   1.5 (1.1-2.1)
   1.7 (1.3-2.4)
1.1 (0.8-1.6)
-0.4 (-1 to 0.2)
-0.6 (-1.3 to 0.1)
-30.7 (-54.2 to 4.6)
Headache
   2.7 (2-3.6)
   3.3 (2.5-4.4)
1.5 (1.1-2)
-1.2 (-2.1 to -0.3)
-1.9 (-2.9 to -0.8)
-50.8 (-66.5 to -27.7)
Headache requiring hospitalization    0.7 (0.4-1)
   0.6 (0.4-0.9)
0.3 (0.2-0.6)
-0.3 (-0.6 to -0.01)
-0.3 (-0.6 to 0.05)
-44.6 (-69.4 to -3.6)
Abdominal pain
27.5 (21.2-35.6)   25.5 (19.7-32.9) 11.3 (8.7-14.7) -16.1 (-23.8 to -8.5)
-14.1 (-21.3 to -6.9)
-57.3 (-68.9 to -41.2)
Abdominal pain requiring
   3.3 (2.5-4.4)
   2.9 (2.1-3.8)
1.5 (1.1-2)
-1.9 (-2.9 to -0.8)
-1.4 (-2.4 to -0.4)
-52.4 (-67.6 to -30.1)
hospitalization
Abdominal pain requiring urgent
   0.3 (0.2-0.5)
   0.2 (0.1-0.3)
0.1 (0.02-0.2) -0.2 (-0.3 to -0.1)
-0.1 (-0.3 to 0.01)
-13.8 (-80.5 to 280)
surgery
Chest pain
   2.1 (1.6-2.9)      2.6 (1.9-3.5)
0.7 (0.5-1.1)
-1.4 (-2.1 to -0.7)
-1.8 (-2.6 to -1)
-67.8 (-79.2 to -50.1)
Chest pain requiring hospitalization    0.1 (0.1-0.3)
   0.1 (0.04-0.2)
0.1 (0.02-0.2) -0.1 (-0.2 to 0.1)
-0.03 (-0.1 to 0.1)
-39.5 (-81.1 to 93.5)
Appendicitis
   0.6 (0.4-0.9)
   0.7 (0.5-1.1)
0.5 (0.3-0.7)
-0.1 (-0.4 to 0.1)
-0.3 (-0.6 to 0.1)
-30.3 (-59 to 18.4)
Trauma
102.6 (79.6-132.4) 109.7 (85.1-141.4) 52.1 (40.4-67.1) -50.6 (-79.8 to -21.3)
-57.6 (-88.4 to
-50.9 (-64 to -33.1)
-26.7)
Trauma requiring hospitalization
   4 (3-5.3)
   4.1 (3.1-5.4)
3.1 (2.3-4.1)
-0.9 (-2.3 to 0.6)
-1 (-2.5 to 0.4)
-23.6 (-46.2 to 8.6)
Trauma requiring urgent surgery
   0.8 (0.5-1.1)
   0.3 (0.2-0.5)
0.3 (0.2-0.6)
-0.4 (-0.8 to -0.1)
0.02 (-0.2 to 0.3)
-16 (-60.7 to 79.2)
*CI – confidence interval.
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ence in the number of visits due to seizures and acute
appendicitis (Table 2).
The information about antibiotic prescription was available for 5212 (11.2%) visits. The most frequently prescribed oral antibiotic was amoxicillin (n = 1160; 22.3%),
followed by amoxicillin/clavulanate (n = 903, 17.3%), oral
cephalosporins (n = 885, 17%), and azithromycin (n = 426,
8.2%). The structure of antibiotic prescribing remained unchanged during all the observed periods. Ceftriaxone was
the most frequently used intravenous antibiotic (n = 1060,
20.3%), either as a monotherapy (n = 320 visits, 30.2%) or
before switching to an oral antibiotic (n = 740 visits, 69.8%).
The hospital with the greatest number of antibiotic prescriptions was UHID (n = 2073, 39.8%), followed by UHC
Split (n = 1174, 22.5%), CHZ (n = 1042, 20%), and CHC Rije-

ka (n = 923, 17.7%). Oral antibiotic prescription significantly differed between the centers (Table 3); amoxicillin was
the most frequently prescribed oral antibiotic in UHID and
amoxicillin/clavulanate in all other centers.
Discussion
The current study confirms our hypothesis – during the
analyzed period of the COVID-19 pandemic the number
of emergency visits in all four Croatian centers significantly decreased compared with the pre-COVID years. Other
studies worldwide also observed a decreased number of
non-COVID-19 related ED visits. This decrease might be
explained by a direct/indirect effect of countermeasures
and the fear of contracting COVID-19 in hospital (2,5,811,13,18,21-26). The most affected center was UHID, with

Figure 1. The number of patients who were discharged home without admission to the hospital (right axis) and of those who were
hospitalized or referred to urgent surgery (left axis) during the studied periods and change after the lockdown (March 11, 2020);
average presented as mean/day.
Table 3. Oral antibiotic prescription per hospital
University Hospital for
Infectious Diseases
Antibiotic, n (%)
(n = 2073)
Amoxicillin
902 (43.5)
Amoxicillin and clavulanic acid
48 (2.3)
Oral cephalosporins
219 (10.6)
Azithromycin
71 (3.4)

www.cmj.hr

Children’s
Hospital Zagreb
(n = 1042)
189 (18.1)
235 (22.6)
203 (19.5)
74 (7.1)

Split University
Hospital Center
(n = 1174)
16 (1.4)
287 (24.4)
224 (19.1)
174 (14.8)

Rijeka Clinical
Hospital Center
(n = 923)
53 (5.7)
333 (36.1)
239 (25.9)
107 (11.6)

P
<0.001
<0.001
<0.001
<0.001
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a staggering 71.6% decrease, while other centers had
close to 50% decrease (Table 1). This reduction was expected as it was predominantly the result of a decreasing number of infectious disease cases. It seems that strict
government-imposed movement restrictions, the closing
of schools and daycare centers, increased hand hygiene,
and obligatory facemasks wearing, lowered the transmission of not only SARS-CoV-2 but of other communicable
infectious diseases, which otherwise overwhelm EDs, especially acute gastroenteritis and LRTIs. Interestingly, although not being a communicable infectious disease, the
number of UTI-related visits also decreased, with no significant difference in the incidence regarding age, sex, or
daycare attendance. Reasons for this decrease are yet to
be elucidated. A possible hypothesis is that “stay-at-home”
measures could have led to better hygiene habits, such as
more frequent diaper changes, which could have prevented UTIs among toddlers (27,28). Literature review found
no research on this topic.
Severe bacterial infections such as sepsis/bacteremia were
also in decline. A large part of bacteremia cases in children
are pneumococcal infections originating from the upper
respiratory tract. Therefore, it seems logical that a limited
pneumococcus transmission upon closing of daycare facilities would also reduce the spread of invasive diseases
such as occult bacteremia, especially in children under five
years (29,30). Though presumably a reduction in occult
bacteremia could be a consequence of the introduction of
10-valent pneumococcal conjugate vaccine into the Croatian vaccination schedule in 2019, it is too early to observe
the vaccination effect.
Regarding other more common children’s infectious diseases, visits due to varicella decreased as expected, while
hospitalizations due to varicella and its complications remained unchanged. This might be explained by the fact
that most common varicella complication, soft tissue infection, is associated with self-inoculation of resident bacteria rather than interpersonal transmission (31,32). The
stagnation in the number of cases of exanthema subitum
or infectious mononucleosis is not surprising, as the sources of infections are usually healthy adults, who acquired
the causative viruses at an earlier age (33,34).
While ED visits due to infectious diseases decreased substantially, the number of visits due to non-communicable
diseases varied depending on the disease. However, the
number of visits requiring urgent medical intervention remained unchanged. This study showed no reduction in

the number of visits due to appendicitis nor delves into
the etiology of the disease. Numerous other studies reported fewer but more complicated cases of appendicitis,
which reignited theories of multifactorial etiology (35-38).
Fewer visits were due to abdominal pain, although this did
not influence the number of hospitalizations, suggesting
that the cause was often banal. The reduction in traumaor seizure-related visits observed in other countries was
not supported by our study (7,23,39-46). Regarding lifethreatening conditions, there was no increased mortality
although official reports are yet to be expected (35,36,38).
While this study did not assess the impact of COVID-19
on mental health, there were fewer visits due to common nonspecific symptoms, such as headache, chest, or
abdominal pain. This finding opens the question of the
psychological origin of some non-specific symptoms.
Ravens-Sieberer et al (47) reported substantial psychosomatic symptoms in the 11-17 age group two months after the lockdown. Contrary to this, at the very beginning
of the pandemic, Liu et al (48) observed a low incidence
of somatization in primary-school students. These contradictory results could be explained by the duration of the
pandemic and restrictive epidemiological measures. They
could suggest the existence of a specific period required
to get accustomed to the “new normal,” where the initial
fear of COVID-19 overcomes the previous psychosomatic
symptoms until the new environment conditions become
part of everyday life (47-51).
A secondary outcome of this study was to assess the antibiotic prescription in the studied centers. The most frequently prescribed antibiotic was amoxicillin, with UHID
being the most frequent prescriber. The most frequently prescribed antibiotic in the other centers was amoxicillin/clavulanate, followed by oral cephalosporins and
azithromycin. These data correspond to local antimicrobial resistance – eg, centers with a high prescription rate
of azithromycin have more azithromycin- resistant group
A Streptococcus (up to 15%), which is still in an upward
trend (52,53). Increasing prescription trends of amoxicillin/clavulanate, azithromycin, and second/third generation cephalosporins in Croatia have been observed for
more than 15 years, with limited improvement (54-56).
This is supported by our study, where oral cephalosporins
accounted to 17% of all prescribed antibiotics, with 85%
of them belonging to the second and third generation.
These observations support the need for national guidelines on antibiotic treatment and better antimicrobial
stewardship (27,56-61).
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Even though not directly connected to the aim of this study,
it is noteworthy that the analyzed EDs belong to the tertiary health care system. Given that most visits were self-referrals not requiring hospitalization or antibiotic treatment
and that their incidence significantly decreased during the
COVID-19 pandemic, one could wonder if Croatian health
care utilization should be better organized. Solutions for
the overuse of tertiary health care system are needed.
This study has several limitations: although our centers
cover the most of pediatric population in Croatia, data
from certain regions that do not gravitate toward our centers were not included (62,63). Furthermore, not all required data were obtained; the majority of data regarding
daycare/school attendance and the number of household
members were lacking, especially in surgical patient histories as this type of information is not usually collected.
Antibiotic prescription rather than antibiotic consumption
was assessed, and adherence to the prescribed antibiotic
regimen was not investigated. Albeit this could suggest a
discrepancy in the actual antibiotic use, official reports of
the Agency for Medicinal Products and Medical Devices on
antibiotic utilization support our findings (63). Data on antibiotic prescription were collected in 11.2% of visits, and
although this seems like a low percentage, it is noteworthy
that not all conditions require antibiotic treatment. Some
diagnoses could not be further differentiated, for example
seizures as an epilepsy symptom or febrile convulsion or
sepsis vs bacteriemia, as well as probable vs confirmed
cases of influenza, mostly due to a lack of adequate archiving techniques. This study did not involve institutions
dealing with mental health issues in children, so the impact of COVID-19 on mental health could not be assessed.
Finally, the pandemic is still ongoing, so the data are not
complete. However, we believe that the studied time periods represent a credible sample for the evaluation of the
impact of COVID-19. This is especially the case given that
the restrictions in the first 60 days of the Croatian epidemic were much more rigorous than in the rest of the epidemic period. In conclusion, this is the first national study
evaluating the impact of COVID-19 pandemic on pediatric EDs in Croatia. Although data clearly showed a significant decrease in the number of ED visits, further studies are
needed to determine the reasons for the decrease in both
infectious and non-infectious diseases. Lessons learned
during this pandemic should make their way into the routine practice.
Acknowledgment All authors are part of CroPedCOVID Study Group. Additional investigators of CroPedCOVID Study Group: Mia Šalamon Janečić, Ana
Močić Pavić, Mario Mašić, Barbara Kresina, Iva Vrsaljko, Mirela Papić Polić, Tisa

www.cmj.hr

Croat Med J. 2021;62:XXXXXXX

Papeš Lovrović, Nikolina Vidović, Ena Batinović, Petra Milić, Patricija Jakljević,
Marko Radman, Vedran Jurjević, Anja Šurina.
Funding None.
Ethical approval given by the Ethics Committee of Dr Fran Mihaljević University Hospital for Infectious Diseases (01-1045-1-2020), Children’s Hospital
Zagreb (02-23/16-1-20), Clinical Hospital Center Rijeka (2170-29-02/1-20-2),
and University Hospital Center Split (2181-147-01/06/M.S.-20-9)
Declaration of authorship AŠ, LP, and GT conceived and designed the
study; AŠ, LP, IT, FJ, KLT, JR, HN, ABV, JM, and MB acquired the data; AŠ, LP,
IH, and GT analyzed and interpreted the data; AŠ, LP, IH, and GT drafted the
manuscript; IH, IT, FJ, KLT, JR, HN, ABV, JM, MB, and GT critically revised the
manuscript for important intellectual content; all authors gave approval of
the version to be submitted; all authors agree to be accountable for all aspects of the work.
Competing interests All authors have completed the Unified Competing
Interest form at www.icmje.org/coi_disclosure.pdf (available on request
from the corresponding author) and declare: no support from any organization for the submitted work; no financial relationships with any organizations that might have an interest in the submitted work in the previous 3
years; no other relationships or activities that could appear to have influenced the submitted work.

References
1

Jee Y. WHO international health regulations emergency committee
for the COVID-19 outbreak. Epidemiol Health. 2020;42:e2020013.
Medline:32192278 doi:10.4178/epih.e2020013

2

Hrvatski zavod za javno zdravstvo [in Croatian]; c2001-2021.
Available from: https://www.hzjz.hr/priopcenja-mediji/covid-19priopcenje-prvog-slucaja/. Accessed: January 31, 2021.

3

van Aert GJJ, van der Laan L, Boonman-de Winter LJM, Berende
CAS, de Groot HGW, Boele van Hensbroek P, et al. Effect of the
COVID-19 pandemic during the first lockdown in the Netherlands
on the number of trauma-related admissions, trauma severity and
treatment: the results of a retrospective cohort study in a level 2
trauma centre. BMJ Open. 2021;11:e045015. Medline:33608406
doi:10.1136/bmjopen-2020-045015

4

Talarico V, Pinto L, Marseglia GL, Centonze A, Cristofaro C, Reina R,
et al. Impact of novel coronavirus disease-19 (COVID-19) pandemic
in Italian pediatric emergency departments: a national survey. Ital
J Pediatr. 2021;47:47. Medline:33658068 doi:10.1186/s13052-02100996-8

5	Sokoloff WC, Krief WI, Giusto KA, Mohaimin T, Murphy-Hockett
C, Rocker J, et al. Pediatric emergency department utilization
during the COVID-19 pandemic in New York City. Am J Emerg Med.
2021;45:100-4. Medline:33677263 doi:10.1016/j.ajem.2021.02.029
6

Rotulo GA, Percivale B, Molteni M, Naim A, Brisca G, Piccotti E,
et al. The impact of COVID-19 lockdown on infectious diseases
epidemiology: The experience of a tertiary Italian Pediatric
Emergency Department. Am J Emerg Med. 2021;43:115-7.
Medline:33556796 doi:10.1016/j.ajem.2021.01.065

7

Lucero AD, Lee A, Hyun J, Lee C, Kahwaji C, Miller G, et al.
Underutilization of the emergency department during the COVID19 pandemic. West J Emerg Med. 2020;21:15-23. Medline:33052821
doi:10.5811/westjem.2020.8.48632

8

Lau H, Khosrawipour V, Kocbach P, Mikolajczyk A, Schubert J, Bania

559

Šokota et al: Pediatric emergency care departments in Zagreb, Rijeka, and Split during pre-COVID-19 and COVID-19 periods

J, et al. The positive impact of lockdown in Wuhan on containing
the COVID-19 outbreak in China. J Travel Med. 2020;27:1-7.
Medline:32181488 doi:10.1093/jtm/taaa037
9

during the COVID-19 pandemic. Am J Emerg Med. 2021;41:201-4.
Medline:33257144 doi:10.1016/j.ajem.2020.11.037
22	Dopfer C, Wetzke M, Zychlinsky Scharff A, Mueller F, Dressler

Goldman RD, Grafstein E, Barclay N, Irvine MA, Portales-Casamar

F, Baumann U, et al. COVID-19 related reduction in pediatric

E. Paediatric patients seen in 18 emergency departments

emergency healthcare utilization - a concerning trend. BMC

during the COVID-19 pandemic. Emerg Med J. 2020;37:773-7.

Pediatr. 2020;20:427. Medline:32894080 doi:10.1186/s12887-020-

Medline:33127743 doi:10.1136/emermed-2020-210273
10	DeLaroche AM, Rodean J, Aronson PL, Fleegler EW, Florin TA,

02303-6
23 Chiu TGA, Leung WCY, Zhang Q, Lau EHY, Ho RW, Chan HS, et al.

Goyal M, et al. Pediatric emergency department visits at US

Changes in pediatric seizure-related emergency department

Children’s Hospitals during the COVID-19 pandemic. Pediatrics.

attendances during COVID-19 - A territory-wide observational

2021;147:e2020039628. Medline:33361360 doi:10.1542/peds.2020-

study. J Formos Med Assoc. 2021;S0929-6646(20):30554-4.

039628
11 Parri N, Lenge M, Buonsenso D. Coronavirus infection in pediatric

Medline:33248859 doi:10.1016/j.jfma.2020.11.006
24 Ferioli M, Cisternino C, Leo V, Pisani L, Palange P, Nava S. Protecting

emergency departments research G. Children with covid-19

healthcare workers from SARS-CoV-2 infection: practical

in pediatric emergency departments in Italy. N Engl J Med.

indications. Eur Respir Rev. 2020;29:200068. Medline:32248146

2020;383:187-90. Medline:32356945 doi:10.1056/NEJMc2007617

doi:10.1183/16000617.0068-2020

12	Santacroce L, Bottalico L, Charitos IA. The impact of COVID-

25 Rivett L, Sridhar S, Sparkes D, Routledge M, Jones NK, Forrest S, et

19 on Italy: A lesson for the future. Int J Occup Environ Med.

al. Screening of healthcare workers for SARS-CoV-2 highlights the

2020;11:151-2. Medline:32225178 doi:10.34172/ijoem.2020.1984

role of asymptomatic carriage in COVID-19 transmission. eLife.

13 Rubino S, Kelvin N, Bermejo-Martin JF, Kelvin D. As COVID-19 cases,
deaths and fatality rates surge in Italy, underlying causes require
investigation. J Infect Dev Ctries. 2020;14:265-7. Medline:32235086
doi:10.3855/jidc.12734
14 Bellan M, Gavelli F, Hayden E, Patrucco F, Soddu D, Pedrinelli AR, et

2020;9:e58728. Medline:32392129 doi:10.7554/eLife.58728
26	Devrim I, Bayram N. Infection control practices in children during
COVID-19 pandemic: Differences from adults. Am J Infect Control.
2020;48:933-9. Medline:32464297 doi:10.1016/j.ajic.2020.05.022
27 Kennedy KM, Glynn LG, Dineen B. A survey of the management

al. Pattern of emergency department referral during the Covid-19

of urinary tract infection in children in primary care and

outbreak in Italy. Panminerva Med. Epub. 2021;2020:16.

comparison with the NICE guidelines. BMC Fam Pract. 2010;11:6.

15 Wiersinga WJ, Rhodes A, Cheng AC, Peacock SJ, Prescott HC.
Pathophysiology, transmission, diagnosis, and treatment

Medline:20102638 doi:10.1186/1471-2296-11-6
28	Sugimura T, Tananari Y, Ozaki Y, Maeno Y, Tanaka S, Ito S, et

of coronavirus disease 2019 (COVID-19): A review. JAMA.

al. Association between the frequency of disposable diaper

2020;324:782-93. Medline:32648899 doi:10.1001/jama.2020.12839

changing and urinary tract infection in infants. Clin Pediatr (Phila).

16	She J, Liu L, Liu W. COVID-19 epidemic: Disease characteristics
in children. J Med Virol. 2020;92:747-54. Medline:32232980
doi:10.1002/jmv.25807
17 Zimmermann P, Curtis N. Coronavirus infections in children

2009;48:18-20. Medline:18648080 doi:10.1177/0009922808320696
29 Tešović G, Gužvinec M, Tambić-Andrašević A. Invazivna
pneumokokna bolest u djece. Paediatr Croat. 2011;55:75-80.
30 Prymula R, Chlibek R, Ivaskeviciene I, Mangarov A, Meszner

including COVID-19: An overview of the epidemiology, clinical

Z, Perenovska P, et al. Paediatric pneumococcal disease in

features, diagnosis, treatment and prevention options in

Central Europe. Eur J Clin Microbiol Infect Dis. 2011;30:1311-20.

children. Pediatr Infect Dis J. 2020;39:355-68. Medline:32310621
doi:10.1097/INF.0000000000002660
18	Esposito S, Principi N. Multisystem inflammatory syndrome in
children related to SARS-CoV-2. Paediatr Drugs. 2021;•••:1-11.
Medline:33479801 doi:10.1007/s40272-020-00435-x
19	Schneider A, Cabral C, Herd N, Hay A, Kesten JM, Anderson E, et
al. Reducing primary care attendance intentions for pediatric
respiratory tract infections. Ann Fam Med. 2019;17:239-49.
Medline:31085528 doi:10.1370/afm.2392
20 Kuchar E, Miskiewicz K, Szenborn L, Kurpas D. Respiratory tract

Medline:21667219 doi:10.1007/s10096-011-1241-y
31 Laupland KB, Davies HD, Low DE, Schwartz B, Green K, McGeer A.
Invasive group A streptococcal disease in children and association
with varicella-zoster virus infection. Pediatrics. 2000;105:E60.
Medline:10799624 doi:10.1542/peds.105.5.e60
32 Gnann JW, Jr. Varicella-zoster virus: atypical presentations and
unusual complications. J Infect Dis. 2002;186 Suppl 1(s1):S91-8.
Medline:12353193 doi:10.1086/342963
33	Smatti MK, Al-Sadeq DW, Ali NH, Pintus G, Abou-Saleh H, Nasrallah
GK. Epstein-Barr virus epidemiology, serology, and genetic

infections in children in primary healthcare in Poland. Adv Exp Med

variability of LMP-1 oncogene among healthy population: An

Biol. 2015;835:53-9. Medline:25252897 doi:10.1007/5584_2014_34

update. Front Oncol. 2018;8:211. Medline:29951372 doi:10.3389/

21 Pines JM, Zocchi MS, Black BS, Carlson JN, Celedon P, Moghtaderi
A, et al. Characterizing pediatric emergency department visits

fonc.2018.00211
34	Ongradi J, Kovesdi V, Medveczky GP. Human herpesvirus 6.

www.cmj.hr

560

RESEARCH ARTICLE

Orv Hetil. 2010;151:523-32. Medline:20304745 doi:10.1556/
oh.2010.28848
35 Velayos M, Munoz-Serrano AJ, Estefania-Fernandez K, Sarmiento

Croat Med J. 2021;62:XXXXXXX

doi:10.1001/jamanetworkopen.2021.1320
46 Ravens-Sieberer U, Kaman A, Erhart M, Devine J, Schlack R, Otto
C. Impact of the COVID-19 pandemic on quality of life and mental

Caldas MC, Moratilla Lapena L, Lopez-Santamaria M, et al. Influence

health in children and adolescents in Germany. Eur Child Adolesc

of the coronavirus 2 (SARS-Cov-2) pandemic on acute appendicitis.

Psychiatry. 2021;•••:1-11. Medline:33492480 doi:10.1007/s00787-

An Pediatr (Engl Ed). 2020;93:118-22.
36 Kumaira Fonseca M, Trindade EN, Costa Filho OP, Nacul MP,

021-01726-5
47 Liu S, Liu Y, Liu Y. Somatic symptoms and concern regarding

Seabra AP. Impact of COVID-19 outbreak on the emergency

COVID-19 among Chinese college and primary school students:

presentation of acute appendicitis. Am Surg. 2020;86:1508-12.

A cross-sectional survey. Psychiatry Res. 2020;289:113070.

Medline:33156694 doi:10.1177/0003134820972098

Accessed Mar 24, 2021. Medline:32422501 doi:10.1016/j.

37 Goksoy B, Akca MT, Inanc OF. The impacts of the COVID-19
outbreak on emergency department visits of surgical patients.

psychres.2020.113070
48	Singh S, Roy D, Sinha K, Parveen S, Sharma G, Joshi G. Impact

Ulus Travma Acil Cerrahi Derg. 2020;26:685-92. Medline:32946100

of COVID-19 and lockdown on mental health of children

doi:10.14744/etd.2020.67927

and adolescents: A narrative review with recommendations.

38 CODA Collaborative, Flum DR, Davidson GH, Monsell SE, Shapiro
NI, Odom SR, et al. A randomized trial comparing antibiotics with
appendectomy for appendicitis. N Engl J Med. 2020;383:1907-19.
Medline:33017106 doi:10.1056/NEJMoa2014320
39 Bamaga AK, Alharbi O, Bajuaifer M, Batarfi A, Althobaiti KH,
AlQusaibi B. The effect of the COVID-19 pandemic on emergency
departments visits for neurological diseases in Saudi Arabia.
Cureus. 2020;12:e12200. Medline:33489609 doi:10.7759/
cureus.12200
40	Davico C, Marcotulli D, Lux C, Calderoni D, Terrinoni A, Di Santo F, et
al. Where have the children with epilepsy gone? An observational
study of seizure-related accesses to emergency department at
the time of COVID-19. Seizure. 2020;83:38-40. Medline:33080483
doi:10.1016/j.seizure.2020.09.025
41	Sheridan GA, Nagle M, Russell S, Varghese S, O’Loughlin PF, Boran
S, et al. Pediatric trauma and the COVID-19 pandemic: A 12-year

Psychiatry Res. 2020;293:113429. Medline:32882598 doi:10.1016/j.
psychres.2020.113429
49 Marques de Miranda D, da Silva Athanasio B, Sena Oliveira AC,
Simoes ESAC. How is COVID-19 pandemic impacting mental
health of children and adolescents? Int J Disaster Risk Reduct.
2020;51:101845. Medline:32929399 doi:10.1016/j.ijdrr.2020.101845
50 Imran N, Zeshan M, Pervaiz Z. Mental health considerations for
children & adolescents in COVID-19 Pandemic. Pak J Med Sci.
2020;36(COVID19-S4):S67-S72.
51 Tambić Andrašević A, Tambić T, Katalinić-Janković V, Payerl Pal
M, Bukovski S, Butić I, et al. Antibiotic resistance in Croatia, 2018.
Zagreb: The Croatian Academy of Medical Sciences; 2019.
52 Tambić Andrašević A, Tambić T, Katalinić-Janković V, Payerl Pal
M, Bukovski S, Butić I, et al. Antibiotic resistence in Croatia, 2016.
Zagreb: The Croatian Academy of Medical Sciences; 2017.
53 Versporten A, Bolokhovets G, Ghazaryan L, Abilova V, Pyshnik G,

comparison in a Level-1 trauma center. HSS J. 2020;16 Suppl

Spasojevic T, et al. Antibiotic use in eastern Europe: a cross-national

1:S92-6. Medline:33041725 doi:10.1007/s11420-020-09807-y

database study in coordination with the WHO Regional Office

42	Sephton BM, Mahapatra P, Shenouda M, Ferran N, Deierl K, Sinnett

for Europe. Lancet Infect Dis. 2014;14:381-7. Medline:24657114

T, et al. The effect of COVID-19 on a major trauma network. An
analysis of mechanism of injury pattern, referral load and operative

doi:10.1016/S1473-3099(14)70071-4
54	Daus-Sebeđak D, Vrcić Keglević M. Desetogodisnji trendovi

case-mix. Injury. 2021;52:395-401. Medline:33627252 doi:10.1016/j.

potrosnje antibiotika u Republici Hrvatskoj: studija utemeljena na

injury.2021.02.035

rutinski prikupljenim podatcima. Acta Med Croatica. 2017;71:263-

43	Sanford EL, Zagory J, Blackwell JM, Szmuk P, Ryan M, Ambardekar
A. Changes in pediatric trauma during COVID-19 stay-at-

71.
55 Farkaš M, Čulina T, Sišul J, Pelčić G, Mavrinac M, Mićović V, et al.

home epoch at a tertiary pediatric hospital. J Pediatr Surg.

Impact of antibiotic consumption on the carriage of antibiotic-

2021;S0022-3468:00040-3. Medline:33516579 doi:10.1016/j.

resistant bacteria by school children. Eur J Public Health.

jpedsurg.2021.01.020
44 Raitio A, Ahonen M, Jaaskela M, Jalkanen J, Luoto TT, Haara M,

2020;30:265-9. Medline:31373636 doi:10.1093/eurpub/ckz137
56 Mathur S, Fuchs A, Bielicki J, Van Den Anker J, Sharland M.

et al. Reduced number of pediatric orthopedic trauma requiring

Antibiotic use for community-acquired pneumonia in neonates

operative treatment during COVID-19 restrictions: A nationwide

and children: WHO evidence review. Paediatr Int Child Health.

cohort study. Scand J Surg. 2020;•••:1457496920968014.

2018;38 Supl 1:S66-75. Medline:29790844 doi:10.1080/20469047.2

Medline:33100133
45 Ghafil C, Matsushima K, Ding L, Henry R, Inaba K. Trends in trauma

017.1409455
57 Škerk V, Tambić Andrašević A, Andrašević S, Sušić E, Džepina

admissions during the COVID-19 pandemic in Los Angeles County,

Mlinarić A, Mađarić V, et al. ISKRA guidelines on antimicrobial

California. JAMA Netw Open. 2021;4:e211320. Medline:33616667

treatment and prophylaxis of urinary tract infections--

www.cmj.hr

561

Šokota et al: Pediatric emergency care departments in Zagreb, Rijeka, and Split during pre-COVID-19 and COVID-19 periods

Croatian national guidelines. Lijec Vjesn. 2009;131:105-18.

60 Tešović G. Azitromicin u djece. Medicus. 2018;27:135-41.

Medline:19642528

61 Hrvatski zavod za javno zdravstvo; c2001-2021. Available from:

58 Rush J, Dinulos JG. Childhood skin and soft tissue infections: new
discoveries and guidelines regarding the management of bacterial
soft tissue infections, molluscum contagiosum, and warts. Curr
Opin Pediatr. 2016;28:250-7. Medline:26900921 doi:10.1097/
MOP.0000000000000334
59 Tambić Andrašević A, Baudoin T, Vukelić D, Matanović SM, Bejuk D,
Puževski D, et al. [ISKRA guidelines on sore throat: diagnostic and

https://www.hzjz.hr/hrvatski-zdravstveno-statisticki-ljetopis/
hrvatski-zdravstveno-statisticki-ljetopis-za-2019/. Accessed:
January 31, 2021.
62	Državni zavod za statistiku; c2006-2015. Available from: https://
www.dzs.hr/hrv/censuses/census2011/censuslog. Accessed: March
1, 2021.
63 Hrvatska agencija za lijekove i medicinske proizvode; c2007-2021.

therapeutic approach--Croatian national guidelines]. Lijec Vjesn.

Available from: www.halmed.hr/Novosti-i-edukacije/Publikacije-i-

2009;131:181-91. Medline:19769278

izvjesca/Izvjesca-o-potrosnji-lijekova/. Accessed: March 20, 2021.

www.cmj.hr

