
Vol.:(0123456789)1 3

World Journal of Pediatrics (2021) 17:85–91 
https://doi.org/10.1007/s12519-020-00406-9

ORIGINAL ARTICLE

ECIEN‑2020 study: the effect of COVID‑19 on admissions 
for non‑COVID‑19 diseases

Beatriz Ramos‑Lacuey1 · Mercedes Herranz Aguirre2,3,4 · Clara Calderón Gallego1 · 
Andrea Ilundain López de Munain1 · Eva Gembero Esarte3 · Laura Moreno‑Galarraga1,4,5,6 

Received: 9 September 2020 / Accepted: 13 December 2020 / Published online: 9 February 2021 
© Children’s Hospital, Zhejiang University School of Medicine 2021

Abstract
Background The pandemic caused by severe acute respiratory coronavirus 2 (SARS-CoV-2) has had great effects on health 
systems worldwide, not only in relation to coronavirus disease 2019 (COVID-19) cases but also affecting patients with other 
pathologies.
Methods ECIEN-2020 is an observational study conducted in a tertiary referral hospital in Navarra, Spain. It describes the 
effects of COVID-19 pandemic and the preventive measures adopted, in pediatric admissions for non-COVID-19 diseases. 
Admissions during March–June 2020 (first wave of the COVID-19 pandemic in Spain) are described and compared with 
the same quarter in 2019. A sub-analysis was performed delving into epidemiology. Patient characteristics (age, sex, past 
medical history), disease characteristics (symptoms, duration of symptoms, previous consultation in Primary Care Health 
Center), and admission characteristics (place and average stay) were analyzed.
Results A 33% reduction in the number of pediatric hospital admissions was observed, decreasing from 529 hospitaliza-
tions in 2019 to 353 in 2020 (P < 0.001). This highlights a 48% reduction in patients admitted for pulmonary diseases. There 
were no significant changes in average hospital-stay, percentage of intensive care unit admissions, or in admissions for other 
reasons. Percentage of patients admitted among those seen in the emergency department rose from 5.1% in 2019 to 10.9% 
in 2020, whereas the total number of consultations in the emergency department decreased by 68%.
Conclusion The pandemic and the measures adopted due to SARS-CoV-2 have significantly decreased pediatric admissions 
for non-COVID-19 diseases, especially due to a reduction in the hospitalization for respiratory diseases.
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Introduction

On the 30th of January 2020, the World Health Organization 
(WHO) declared the disease (COVID-19) caused by severe 
acute respiratory coronavirus 2 (SARS-CoV-2) a global pan-
demic [1]. Since then, this coronavirus has spread rapidly 
and has caused enormous repercussions on economic and 
health-systems worldwide [2–4]. In Spain, due to the rapid 
increase of cases detected between February and March 
2020, the Spanish Government declared a state of alarm on 
the 14th of March and established a situation of strict con-
finement, severe restrictions and lockdown throughout the 
country [5, 6]. This unprecedented situation, which lasted 
99 days, was efficient in rapidly reducing the number of 
COVID-19 cases and the community transmission rate [7]; 
however, it also caused important health, social and eco-
nomic repercussions.
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In Spain, the SARS-CoV-2, which is responsible for the 
COVID-19 disease [8, 9], caused a saturation of the pub-
lic health system, leading to the collapse and saturation of 
hospitals and intensive care units, and causing extreme situ-
ations owing to the high number of patients and the limita-
tions in material and human resources [3, 10]. The efforts 
and changes made to meet the growing demand for COVID-
19 cases indirectly caused changes in the care and manage-
ment of other non-COVID-19 pathologies.

SARS-CoV-2 affects children, but multiple studies and 
previous publications have shown how it produces a milder 
and shortened condition in pediatric patients [11–17]. In 
many cases, children with COVID-19 remain asymptomatic 
and when symptoms appear, pediatric patients usually pre-
sent a greater clinical variability. Children can present with 
the typical adults’ symptoms, such as fever, cough and res-
piratory distress [18], but also with a wide range of differ-
ent affections, such as skin lesions, cardiac, neurological 
or digestive symptoms [11, 12, 19]. Even though pediatric 
cases are generally milder, severe cases as well as complica-
tions and mortality have also been described [19–22].

Many studies have been published analyzing cases and 
case-series of COVID-19 in children, but this pandemic has 
also caused multiple changes in the attention of pediatric 
patients with other diseases (non-COVID-19) that deserve to 
be studied [10, 23–25]. Along with the exponential increase 
in the number of visits to the emergency department (ED) 
for symptoms suggestive of COVID-19, a decrease in the 
number of consultations for other reasons [10, 23] has been 
described.

The objective of the present study is to analyze and 
describe the epidemiology of admissions for non-COVID-19 
pathologies in a pediatric hospital and to compare the situ-
ation experienced during the first wave of the COVID-19 
pandemic (March–June 2020) with the same quarter in the 
year 2019.

Methods

This work has been performed within the ECIEN-2020 
study (from the Spanish “Efecto de COVID-19 en Ingresos 
por Enfermedades NO-COVID” or “Effect of COVID-19 
on Admissions for non-COVID-19 Diseases”). This is an 
observational, cross-sectional analytical study, performed 
in the pediatric reference hospital in Navarra, Spain, which 
describes and compares admissions during the first wave 
of the COVID-19 pandemic, with admissions in the same 
period and same center of the previous year (2019). Nav-
arra is located in the north of Spain; it has a population 
of over 660,000 habitants, of which 101,000 are children 
(0–15 years) [26]. The study evaluated changes in non-
COVID-19 admissions in the pediatric service of the 

Complejo Hospitalario de Navarra (CHN Hospital), the 
tertiary reference public hospital for the Community.

SARS-CoV-2 caused more than 5000 confirmed adult 
cases and 300 confirmed pediatric cases between March 
and June 2020 in Navarra, with 528 adult deaths [27]. This 
quarter was considered the “first-COVID-19 wave”. The sec-
ond wave started in Navarra in August 2020, and cases are 
still rising (last data available November 2020). In the last 
week registered (week 43) Navarra presents a COVID-19 
incidence rate of 595 cases/100,000 habitants and it is still 
following an increasing trend, placing Navarra as one of 
the most affected regions in Europe, reaching over 30,000 
confirmed COVID-19 cases. In adults the highest hospital 
admissions rate was registered during the first wave, around 
week 12th (last week of March), reaching up to 100 COVID-
19 admissions per day [27, 28]. Admission rate in children 
was clearly inferior, showing 10 admissions per 100,000 
children in Navarra during the first wave and a ratio of 1 
admitted child for every 180 hospitalized adults [19]. During 
the pandemic a specific hospitalization ward was opened for 
pediatric COVID-19 admissions at CHN Hospital, while the 
usual CHN hospitalization pediatric ward was kept open for 
admissions for non-COVID-19 pathologies, maintaining the 
same personal and the same bed-capacity.

In the CHN pediatric service, about 40,000 consultations 
are attended every year in the ED, and 2000 children are 
admitted in the pediatric CHN service. In 2019, 40,870 chil-
dren were attended in the ED, 1708 patients were admitted 
to the observation unit, 1883 were admitted to the general 
pediatric hospitalization ward, and 190 were admitted to the 
pediatric intensive care unit (PICU). Four other hospitals 
in Navarra have pediatric ED and pediatric hospitalization: 
two private centers (Universidad de Navarra Clinic and San 
Miguel Clinic) and two public centers located in Estella and 
Tudela (Reina Sofía Hospital and García Orcoyen Hospi-
tal). The CHN PICU is the only PICU in Navarra’s public 
health system. The majority of the hospitalized children are 
attended in the CHN pediatric service in Pamplona, the capi-
tal, with the other hospitals accounting for about 400–600 
pediatric admissions per year.

A retrospective search was performed on all pediatric 
patients (0–15 years) admitted to the CHN pediatric ser-
vice during the study period. For this specific study, only 
non-COVID-19 patients were analyzed; a study describing 
hospitalized pediatric COVID-19 patients in Navarra has 
previously been published [19]. The number of visits to the 
pediatric ED, the total number of pediatric admissions in 
the CHN, and the number of pediatric admissions in the 
observation unit, the general ward, the surgical ward and 
PICU were described. The mean stay (days), sex and mean 
age (years) of the admitted patients were analyzed. Data 
have been presented as divided between 4 monthly periods 
from March 12th (when Navarra entered in a situation of 
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SARS-CoV-2 community transmission) to June 12th, 2020 
[27]. All patients hospitalized in the pediatric ward had a 
negative SARS-CoV-2 PCR test prior to admission.

To describe in depth the characteristics of hospitalized 
patients, a more exhaustive sub-analysis was performed. 
April 2020 was chosen for this 4-week sub-analysis as it 
was the first complete month under the state of alarm, with 
schools closed and strict home confinement [6]. In this sub-
group of patients, we retrospectively analyzed data from 
their digitalized medical history, including epidemiological 
data, reason for ED-consultation, reason for hospital admis-
sion, if they had previously consulted their pediatrician at 
their local health care center, diagnosis, mean hospital-stay, 
admission to PICU, and patient basal characteristics (age, 
sex, personal history, and previous illnesses). As “diges-
tive pathologies” patients hospitalized due to acute gastro-
enteritis, vomiting, or non-surgical-abdominal pain were 
included. Acute bronchitis, respiratory distress, acute pneu-
monia, asthma or respiratory infections were included as 
“respiratory pathologies”. As “neurological pathologies” 
seizures, epilepsy, headaches and neuromuscular disorders 
were included. As “nephrological pathologies” urinary tract 
infections or complications and as “haemato-oncological 
pathologies” admissions for oncologic treatments or onco-
logic-complications were included.

Analyses were performed using the statistical program 
STATA.12. The analysis of qualitative variables (sex, inclu-
sion in the chronic circuit, PICU admission, a previous visit 
to their primary care center and diagnosis) was performed 
with Pearson’s Chi-squared test. Whereas quantitative vari-
ables (age, days of admission, days in PICU and duration 
of symptoms before consulting to the ED) were analyzed 
with Student’s t test. To compare changes in proportions or 
percentages, a two-sample test of proportion analysis was 
performed. All statistical analyzes were performed with two 

tails, and a P value of less than 0.05 was used as a point 
of statistical significance. The entire study was performed 
according to the Declaration of Helsinki of 1975 (October 
2000 revision), the recommendations of the Spanish Gen-
eral Health Law on research and the ethical standards of 
the local ethics committee. The Ethics Committee of Nav-
arra Health Department approved in May 2020 a study of 
the effects of COVID-19 on Navarra´s pediatric patients 
[PI_2020/38: Estudio epidemiológico de las infecciones 
respiratorias por el nuevo Coronavirus (SARS-CoV-2) en 
población pediátrica].

Results

As described in Table 1, during the 4-month period ana-
lyzed in the ECIEN-2020 study (quarter March–June 2020), 
10,298 children were attended in the CHN ED in 2019 com-
pared to 3239 in 2020, representing a statistically significant 
reduction in the ED consultations of 68% (P < 0.001). The 
percentage of patients hospitalized among patients attended 
in the ED rose from 5.1% in 2019 to 10.9% in 2020. In addi-
tion, the number of patients admitted in the short-stay ED 
unit decreased from 463 in 2019 to 113 in 2020, showing a 
75% reduction (P < 0.001). In terms of hospital admissions, 
a total of 529 patients were admitted in the 2019 quarter, 
while 353 patients were admitted in the same period in 
2020, resulting in a 33% reduction in the number of total 
pediatric admissions in CHN (P < 0.001). The number of 
admissions in the CHN PICU dropped from 56 to 33 patients 
(P = 0.014). Mean age in the 2019 quarter of hospitalized 
children was 3.62 years compared to 3.99 years in 2020, and 
the average stay in 2019 quarter was 7.05 days compared to 
7.10 days in 2020. Both results not significantly different.

Table 1  Health assistance provided in the pediatric service of CHN Hospital in the four-month period March–June 2020 compared to 2019 quar-
ter

ECIEN-2020 study: analysis of the effect of the COVID-19 pandemic. PICU pediatric intensive care unit, CHN Complejo Hospitalario de Nav-
arra, COVID-19 coronavirus disease 2019

Variables Monthly comparison Quarters comparison

March April May June 2019 2020 Percentage of 
reduction, %

P

2019 2020 2019 2020 2019 2020 2019 2020

Emergency department
 Consultations, n 2301 693 3446 162 3232 1255 1319 511 10,298 3239 68 < 0.001
 Observation unit, n 101 29 162 26 148 41 52 17 463 113 75 < 0.001

Admissions
 General pediatric, n 112 75 179 122 166 114 72 42 529 353 33 < 0.001
 PICU, n 8 5 16 12 20 8 12 8 56 33 59 0.014
 Pediatric surgery, n 26 10 26 22 40 10 17 20 109 62 57 < 0.001
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Analyzing data on a monthly basis, consultations attended 
in the ED between March 12th and April 12th dropped a 
70% in year 2020. This trend remained stable within the 
subsequent months analyzed (Table 1). Hospitalizations in 
the general pediatric ward also decreased from 112 to 75 
admissions, representing a 33% reduction. This reduction 
remained similar in the ECIEN study time period. Table 1 
includes a monthly description of the admissions for non-
COVID-19 diseases in the general pediatric ward, the pedi-
atric surgery ward and the PICU, in 2019 and 2020. The 
total number of ED consultations, general admissions and 
PICU admissions decreased during the pandemic-quarter, 
as shown in Fig. 1, but the percentage of PICU admissions 
among hospitalized patients did not suffer major changes 
(10.6% in 2019 vs. 9.9% in 2020, P = 0.31). No pediatric 
mortality was registered in the quarters analyzed.

A sub-analysis of hospital admissions during a 4-week 
period (April 2019 vs. April 2020) is displayed in Table 2. 
No significant changes have been found among the main 
patient’s characteristics evaluated. Mean age was slightly 
lower in 2020 (4.1 vs. 3.5 years), with similar rates regarding 
sex, past medical history, previous diseases or inclusion in 
the chronic patient unit. No differences were found regard-
ing the number of children who had consulted their primary 
health care center pediatrician prior consulting in the ED, 
nor regarding the percentage of children who required PICU 
admission (11.0% in April 2019 vs. 17.5% in 2020). Regard-
ing admission data, no significant differences were observed 
in average hospital-stay (7.5 days in 2019 vs. 5.2 days in 
2020). In 2020 patients tend to take longer to consult in the 
ED after symptom’s onset (3.8 days in 2019 vs. 5.5 days 
in 2020), but no statistical significance was found. Regard-
ing hospitalization cause, a clear reduction in pulmonary 
pathologies was noted, showing a 48% decrease (from 63 
to 11 admissions for respiratory pathology, P = 0.005). In 

2019, pulmonary diseases (such as acute bronchitis, asthma 
exacerbation, respiratory infections or pneumonia) were the 
reason for admission in more than half of the hospitalized 
cases, but it represented less than one-third of 2020 admis-
sions. The percentage of admitted children with previous 
diseases and those included in the chronic children unit were 
also analyzed not finding significant changes (55.9% and 
14.4% in 2019, respectively, vs. 55.0% and 12.5% in 2020). 
When analyzing admissions for other diseases, no significant 
differences have been found, although an increase in diges-
tive pathology was detected (22.5% in 2020 versus 11.9% 
in 2019). No mortality was recorded during the analyzed 
periods in the CHN pediatric department.

Discussion

The ECIEN-2020 study shows the complex effects of the 
COVID-19 pandemic and the multifactorial consequences 
of the preventive-measures adopted on pediatric hospital 
admissions in Navarra, Spain. These changes include the 
direct and indirect effects of the public health and social 
measures adopted (such as social distancing, strict home-
confinement and schools closures among others) as well as 
changes in parents’ beliefs and concerns regarding the fear 
of attending a health center during the pandemic.

During the first wave of the COVID-19 pandemic, a 
noticeable decrease was observed in the total number of 
ED consultations (68% reduction), as well as in the total 
number of hospital admissions (33% reduction). Previous 
studies have been conducted, analyzing the reduction in 
ED consultations, and have published results similar to our 
data (64–76% decrease in Italian hospitals) [10], but to our 
knowledge this is the first study to describe the influence of 
the COVID-19 pandemic on pediatric hospital admissions. 

Fig. 1  Graphic representation of the pediatric medical attention during 
the fist wave of the COVID-19 pandemic in Navarra, Spain (March–June 
2020). Data are compared with the same time period in the previous year 

(March–June 2019): total emergency department consultations, admis-
sions in the pediatric ward and PICU admissions (ECIEN-2020 study). 
COVID-19 coronavirus disease 2019, PICU pediatric intensive care unit
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The significant decline found in ED consultations can be 
explained by several reasons. On the one hand, patients’ 
fear of contagion in hospitals; on the other hand, a possible 
reduction in the number of infectious diseases as a result 
of SARS-CoV-2 preventive measures (facial masks, hand 
washing, social distancing, schools’ closures, etc.). The 
reduction seen in the number of ED consultations may be 
related to the fact that many consultations usually attended 
in the public pediatric ED imply mild clinical symptoms 
and non-urgent pathologies; hence not really subsidiary 
of hospital care. Out of the total ED consultations, 5.1% 
of patients were admitted in the general pediatric ward in 
2019, whereas this percentage doubled in 2020. We believe 
this increase in the percentage of admission among ED 
users, is probably secondary to a reduction in the number of 
mildly sick children in the ED and to the complex changes 
in behaviors and concerns during a pandemic situation, as 
previously suggested by other authors [23]. Regarding the 
decrease detected in the total number of hospital admis-
sions, the reduction in patients hospitalized for pulmonary 
diseases must be highlighted. This may be due to an indirect 
decline in other common respiratory infections (influenzae 
and other respiratory viruses) after the implementation of 

hygiene and social recommendations against SARS-CoV-2. 
Hygiene measures have proven to be effective in reducing 
pulmonary diseases in children [29]; in fact, no reduction 
has been found regarding other causes of admissions less 
dependent on interpersonal contact. The total number of 
ED consultations, general admissions and PICU admissions 
decreased during the pandemic-quarter as shown in Fig. 1, 
but the percentage of PICU admissions among hospitalized 
patients did not suffer major changes (10.6% in 2019 vs. 
9.9% in 2020), and no pediatric mortality was detected. It 
could be inferred that the reduction detected in the num-
ber of ED consultations and admissions was not associated 
with a worse evolution or prognosis of admitted patients, 
although a low statistical power due to the small sample size 
may also be considered.

To our knowledge, this is the first study describing the 
impact of this pandemic on hospital admissions in chil-
dren. Navarra has been one of the most affected regions by 
COVID-19 in Spain [28, 30], but thanks to a great effort 
in resources organization the CHN Hospital did not col-
lapse and no pediatric patient needed to be transferred 
outside the community for hospitalization during the pan-
demic. No significant changes were performed in the CHN 

Table 2  Clinical and socio-demographic characteristics of pediatric admissions in CHN Hospital in Navarra, Spain, during a one-month period

ECIEN-2020 study: comparison of April-2020 (COVID-19 pandemic and Spanish state of alarm) with April-2019 (control period). PHCC pri-
mary health care center, PICU pediatric intensive care unit, CHN Complejo Hospitalario de Navarra, COVID-19 coronavirus disease 2019

Variables April 2019 April 2020 P

CHN pediatric ward admissions, n 118 40 < 0.001
Patients characteristics
 Sex, n (% males) 70 (59.3) 25 (62.5) 0.72
 Age (y), mean ± SD 4.1 ± 4.4 3.5 ± 3.7 0.47
 Personal history, n (% positives) 66 (55.9) 22 (55.0) 0.81
 Chronic patient unit, n (% included) 17 (14.4) 5 (12.5) 0.75

Diseases characteristics
 Previous consultation in PHCC, n (%) 61 (51.7) 20 (50.0) 0.85
 Previous symptoms duration (d), mean ± SD 3.8 ± 5.2 5.5 ± 8.2 0.13
 Pathology, n (%)
  Pulmonary 63 (53.4) 11 (27.5) 0.005
  Digestive 14 (11.9) 9 (22.5) 0.10
  Neurological 14 (11.9) 6 (15.0) 0.61
  Nephrological 12 (10.2) 4 (10.0) 0.98
  Endrocrinological 4 (3.4) 1 (2.5) 0.78
  Cardiological 1 (0.8) 2 (5.0) 0.10
  Hemato-oncological 9 (7.6) 5 (12.5) 0.35
  Others 1 (0.8) 2 (5.0) 0.10

Admissions characteristics
 Average stay (d), mean ± SD 7.5 ± 20.0 5.2 ± 5.6 0.48
 PICU
  Admission in PICU, n (%) 13 (11.0) 7 (17.5) 0.31
  Average stay (d), mean ± SD 0.4 ± 1.3 0.5 ± 1.6 0.73
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pediatric service or in the staff usually attending pediatric 
patients to increase the hospital capacity during the pan-
demic. Only some ENT and some elective surgeries were 
cancelled. Navarra has a well-developed and centralized 
digital clinical history, allowing retrospective data revision 
from care health centers, emergency departments and hos-
pitalization areas. The study was conducted in the referral 
pediatric hospital in Navarra, where COVID-19 and non-
COVID-19 patients were admitted.

As a possible limitation of our study, an insufficient 
sample size could be considered as a reason for the lack 
of differences found regarding some of the analyzed data. 
However, a statistically significant decrease in ED consul-
tations, total admissions and admissions for the pulmonary 
disease has been found despite this possible limitation. In 
addition, the ECIEN-2020 study did not collect data from 
secondary or private hospitals in the community, but all 
hospitals reported to have noticed a decrease in their ED 
and in their pediatric admissions. Finally, the study has 
been performed comparing data collected during 2020 (the 
pandemic year) with 2019 (the previous year), which may 
lead to errors due to normal season variability.

In conclusion, the ECIEN-2020 study describes how 
the COVID-19 pandemic and the public health and social 
measures adopted during lockdown caused an important 
decrease in pediatric ED consultations and in pediatric 
hospital admissions, in particular in hospitalizations due 
to respiratory diseases. This reduction was not associated 
with worst clinical evolution, longer hospital stays, higher 
mortality rates or higher PICU admissions. It is advis-
able to conduct further studies including comparisons with 
multiple seasons, bigger sample sizes, and multicenter or 
meta-analysis studies, to confirm these results and to better 
understand these findings.
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