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1 | INTRODUCTION

Abstract

Aim: To ascertain a delay in attendances to the emergency department (ED) during
2020 lockdown.

Methods: Area-based cohort study on paediatric (0-15 years) attendances resulting
in hospital admission in Tuscany, Italy, in February-May 2020, and the corresponding
periods in 2018-19. We analysed times from symptom onset to arrival, the odds of ar-
riving late (>90th centile of time) and paediatricians’ judgements of a late presentation
by logistic models.

Results: As expected, ED attendance fell sharply (-62%) in 2020 vs 2018-19. As for
cases studied (455 in 2020 and 1161 in 2018-19), we documented a delay in arrival
to the ED in 2020 versus 2018-19 for several groups of diagnoses, namely gastroen-
teritis, sepsis, wounds, burns and infections overall. Time to presentation over 90th
centile was also higher in 2020 (odds ratio, OR: 1.44; 95% confidence interval: 1.00,
2.06), as were paediatricians’ judgements of a late arrival (18.9% of cases in 2020 vs.
13.4% in 2018-19; OR: 1.58; 1.14, 2.19)

Conclusion: In a population-based cohort, delayed attendances to ED ascertained
both subjectively and objectively convey the message to families and to paediatri-
cians to seek hospital care in case of severe or unremitting symptoms and not to wait

longer than they normally would.
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an increase of mental health problems3 to a decreased attendance to

health services.* A decrease in emergency department (ED) attend-
Children are protected both in terms of susceptibility to SARS-CoV-2
infections and of serious illnesses. > However, the negative effect

ance has been reported in children in several countries since the early
phases of the pandemic, together with a case series of delayed pres-

of the pandemic on children health has been widely described, from entations to hospital care and subsequent critical illnesses, because

Abbreviations: Cl, Confidence Interval; COVID-19, Corona Virus Disease 19; ED, emergency department; ICD-9, International Classification of Diseases, 9th revision coding systems;
OR, odds ratio.
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of reluctance to visit the hospital for fear of contracting SARS-CoV-2.
57 The issue of possible delayed presentations to the ED has been
addressed also more systematically. In a survey performed at the end
of April 2020 in United Kingdom and Ireland,® paediatricians wit-
nessed delayed presentation (from 14% to 47% of all presentations
in different regions) during the two previous weeks. On the contrary,
a two-week prospective survey in seven hospitals in United Kingdom
and Ireland’ found that parents reported a delay in ED attendance,
that is waiting longer than they normally would, or were concerned
about going to the ED only in 3.8% of cases. Both surveyss’g were
based on the opinion of individual paediatricians and/or parents, and
there were no baseline data for comparison.

With regard to surgical diseases, data on appendiceal compli-
cations as a proxy of delay in attendance to hospital for abdominal
pain have been analysed in several countries during the pandemic in
comparison with previous years 0%,

Delayed presentation to ED as a ‘secondary’ effect of the pan-
demic could notably be different in different countries due to a com-
bination of public health organisation and family environment, and
also needs to be confirmed in more structured surveys.

We therefore aimed to ascertain in a systematic way whether
the reduction of the number of attendances to all ED settings that
care for children in Tuscany, a region of Central Italy, during the first
phase of the pandemic was accompanied by a delay in presentation
for selected diseases. The possible delay was studied assessing phy-
sicians’ judgement but also evaluating time elapsed from the first
symptoms to the presentation to the ED during a 3 and half month's
period of 2020—during national lockdown—compared to the same
period in the years 2018-19.

2 | METHODS

2.1 | Data collection

We did a population-based analysis on all paediatric (0-15 years old)
ED presentations in the Tuscany region in the period 1 January-31
December 2020, and in 2018-2019. We then examined paediatric at-
tendances in the period of the first wave of SARS-CoV-2 pandemic (17
February-31 May 2020) in ED with >5000 paediatric attendances/
year, open 24/7 and with full-time coverage by a paediatrician. As we
aimed at studying a possible late attendance of more severe cases only,
we restricted the study to ED presentations with the highest priority
codes at triage (scores 1 to 3 of a 5-level modified Emergency Severity
Index),*® who were subsequently admitted to the paediatric ward or
to a short-term observation ward for at least 24 hours. Among the dis-
charge diagnoses classified according to the International Classification
of Diseases, 9th revision coding systems (ICD-9), we excluded diagno-
ses with a very low prevalence (<4 inthe studied period), those with
symptoms not additionally classified as diseases (e. g. fever, vomiting),
fractures (very unlikely to arrive late at the hospital) and diseases pos-
sibly related to SARS-CoV-2 (e.g. pneumonia and bronchitis), though
we included bronchiolitis and acute respiratory failure.
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KEYNOTES

e This population-based study reported a simultaneous
reduction of emergency department attendance and
a delayed presentation during the first wave of the
pandemic.

e The delay was demonstrated both based on paediatri-
cians’ judgements and on time elapsed from symp-
toms to presentation, in comparison with the previous
2 years.

o We found a delay for sepsis, gastroenteritis, wounds and
burns and, when considered together, additional infec-
tions including mastoiditis, cellulitis, urinary tract infec-

tions and bronchiolitis.

We studied ED attendances with the same characteristics in the
corresponding period of years 2018 and 2019: two cases belonging
to the same group of ICD-9 discharge codes selected for 2020.

ED admissions data are derived from administrative data of the
Regional Health Service (RFC106).

For each ED attendance, the data were made available on a web
form to a paediatrician of the hospital that had the patient in charge,
who accessed the forms by means of personal ID and password.
Physicians checked the data of each patient provided on the web
form, which included the patient’s age and sex, date and time of visit,
ICD-9 diagnosis. In addition, the paediatrician reported on the web
form the following data taken from the hospital case reporting sys-
tem: time elapsed from symptom onset to presentation to the hospi-
tal (expressed in hours up to the first 24, expressed in days up to 15
days and censored at > 15 days) and judgement on the presence of a
delayed presentation to the ED (yes, no, not sure).

Two meetings were held with the participating paediatricians to
explain the study. Before analyses, the data were reviewed by two
paediatricians (LG, FR) and the paediatricians of each hospital and
discordances on time to arrival were resolved by consensus.

After collecting the data, we grouped the diagnoses in 18 mu-
tually exclusive, clinically meaningful groups that also differed for

expected times to arrival to the ED (Table S1).

2.2 | Statistical analysis
To quantify a possible delay in presentation to the hospital, we used

3 variables:

1. Time to presentation to ED, in hours/days as recorded in the
hospital reporting system and described above. Given the highly
positive skewed distribution of times to presentation, we com-
pared them between years by using Wilcoxon or log-rank tests.

2. For each diagnostic group, time to presentation was recoded to
create a variable identifying cases whose time was above the 9ot
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centile for each diagnostic group, taking the value of yes (>90th
centile) or no. We performed a multivariable analysis using logistic
models, estimating odds of outcome adjusted for the following
covariates: hospitals and diagnostic groups. The choice of covari-
ates was done based on the observation that median time of ar-
rival was substantially different in different diagnostic groups and
on the knowledge of the distribution of hospitals in the Tuscany
Region, with a few hospitals covering larger areas than others.
Thus, a later arrival is presented as a higher odds, and the cor-
responding contrast between years—2020 vs 2018-2019—yields
a higher odds ratio (OR) in case of later arrival in 2020.

. The paediatricians’ judgement of late arrival: a binary variable
where answers ‘no’ and ‘not sure’ were grouped together and

analysed with a logistic model to estimate OR.

As data were collected within hospitals, observations are not
independent. To take into account this structure of data in multi-
variable analysis, we carried out conditional logistic models (for
time >90th centile and paediatriciansa judgements of late arrivals).
To estimate the degree of clustering on hospitals, we used random-
effects logistic models. Owing to correlated errors, robust standard
errors estimation was always used.*’

Finally, we looked at possible deleterious delays in appendicitis
arrivals by analysing the rate of appendiceal perforation over all ap-
pendicitis who underwent a surgical procedure, based only on hos-
pital discharge records of the same hospitals from 17 February to 31
May 2020 and corresponding periods of 2018-2019.

All statistical analysis was carried out with Stata version 15
(Stata Corp, College Station, USA).

All the data, including those on the web forms, were provided
by the Regional Health Agency of Tuscany, which is a branch of the
Regional Health Service, and were de-identified. No ethical permis-

sion was therefore required according to Regional law.

3 | RESULTS

We found substantial decreases in paediatric ED patient vol-
ume in 2020 vs 2018-2019 (Figure 1). In particular, paediatric ED

ED paadiaric atendanca [(number)

attendance fell briskly in February. In June, there was a slow increase
in ED volume, although attendances were still substantially below
those of the corresponding weeks of the two previous years until 31
December. From March to December 2020, attendance was 76,815,
a drop of 62% from 202,112 (yearly average of the same period in
2018-2019).

ED attendance from 17 February to 31 May 2020 for more
severe cases—as defined above—in the 15 hospitals with >5000
paediatric attendances/year, and with full-time coverage by a pae-
diatrician, was 1.166 cases. Of these, we evaluated for late presen-
tation and according to designated diagnoses 455 cases in 2020 and
1161 for the corresponding periods of 2018 and 2019.

The distribution of time from symptom onset to ED presentation
for all the diagnoses in which an evaluation of time was possible from
hospital electronic charts (431 of 455 in 2020 and 1082 of 1161 for
the previous two years) is shown in Table 1. Starting from the 50th
centile, times were somewhat longer for cases seen in 2020 in com-
parison with those seen in the previous two years (12 h vs. 10,48 h
vs. 24 and 96 h vs. 72 for 50th, 75th and 90th centile, respectively).

Table 2 shows the distribution of time when diagnostic catego-
ries were considered; for gastroenteritis, sepsis, wounds and burns
and a residual group of conditions, time from symptom onset to ED
presentation was substantially higher for 2020 in comparison with
the previous two years. When all ‘infectious’ cases (gastroenteritis,
sepsis, mastoiditis, cellulitis, abscess, urinary tract infections, orchi-
tis, bronchiolitis) were considered together, their arrival was delayed
in 2020 vs 2018-2019 (Time of arrival: mean 49.1 vs 39.4; P<0.08,
log-rank test).

A conditional logistic model adjusting for groups of diagnoses
and hospital clustering showed that there was an increase of late
arrival—defined as the 90 centile in each diagnostic group—in 2020,
with an OR of 1.44 (95% Cl: 1.00, 2.06; p = 0.05). Hospital clustering
explained 3.4% of variance of outcome in a random-effects model.

According to the judgement of participating paediatricians, de-
lays in presentations were present in 18.9% of cases (86/455) in
2020 vs. 13.4% (155/1161) in 2018-2019, while in 23/455 (5.1%) and
in 53/1161 (4.6%), there was uncertainty as to whether there was a
delay. (p = 0.015, Pearson's chi-squared test). In a conditional logistic

model adjusting for groups of diagnoses and hospital clustering, the

28{1 4
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FIGURE 1 Emergency department
paediatric attendance in 2020 and in
2018-2019 by week; data averaged over
prior 7 days
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TABLE 1 Distribution of time from
symptom onset to the emergency
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Time in hours

department presentation; 17 February to 25th
31 May 2020 and corresponding periods Years No of patients centile 50th centile 75th centile 90th centile
of 2018-2019

2020 431 2 12 48 96

2018-19 1082 2 10 24 72

Note: p = 0.34, Two-sample Wilcoxon rank-sum test.

*Time from symptom onset to presentation.

TABLE 2 Time from symptom onset to presentation to the emergency department in different diagnosis groups; 17 February to 31 May

2020 and corresponding periods of 2018-2019

No of patients
Diagnosis group 2020 2018-2019
Medical
Gastroenteritis 8 67
Dehydration 10 56
Diabetes 8 19
Epilepsy 60 117
Mastoiditis/cellulitis/abscess 16 58
Urinary infections/orchitis 43 61
Sepsis / suspected sepsis 9 18
Bronchiolitis 52 103
Acute respiratory failure 16 50
Collapse and syncope 11 37
Head injury 14 52
Other injuries 15 31
Foreign body ingestion 11 18
Wounds/burns 18 36
Surgical
Appendicitis 69 159
Testicular torsion 15 45
Abdominal or pelvic organ torsion 14 23
Other diagnoses 42 133

Abbreviatons: IQR, interquartile range.
*Two-sample Wilcoxon rank-sum test.

OR of physician judgement of delay was 1.58 (95% Cl: 1.14, 2.19;
p =0.006) in 2020 vs. 2018-19. Hospital clustering explained 11% of
the variance of outcome in a random-effects model.

Among appendicitis that underwent surgery, the frequency of
peritonitis was somewhat higher in 2020 (23/49 cases = 49%) than
in 2018-19 (44/118 = 37.3%) (OR= 1.61; 95% Cl; 0.80; 3.25 at condi-
tional logistic analysis adjusting for centre).

4 | DISCUSSION

This area-based cohort study in Tuscany confirmed that during the
first wave of the pandemic, the number of ED presentations fell
briskly. It also confirmed that children were brought to the hospital

Time in hours, median (IQR)

2020 2018-2019 p

48 (36-84) 16 (7-24) <0.01
24 (12-72) 24 (12-72) 0.87
360 (288-384) 336 (168-384) 0.61
1(1-2) 1(1-2) 0.11
24 (10-120) 24 (8-48) 0.38
24 (8-72) 4 (6-72) 0.87
72 (24-120) 8(3-48) <0.01
24 (8.5-48) 4 (8-48) 0.98
36(12.5-60) 24 (5-48) 0.14
1(1-3) 1(1-2) 0.60
1(1-4) 1(1-2) 0.46
1(1-2) 1(1-2) 0.42
1(1-2) 1(1-3) 0.76
2(1-2) 1(1-1.5) 0.03
14 (8-24) 20 (8-24) 0.26
10 (2-72) 5(3-24) 0.44
12 (6-48) 10 (4-24) 0.28
24 (5-96) 12 (4-48) 0.09

later than usual. Paediatricians judged that children were brought to
the hospital too late in a greater proportion of cases in comparison
with the corresponding periods of 2018-2019. This was confirmed
by two objective measures, that is a longer time from symptom
onset to presentation to the ED and a greater proportion of children
with a diagnosis-specific time >90th centile in 2020 incomparison
with the two previous years.

The delay was chiefly due to late presentation of sepsis, gastro-
enteritis, wounds and burns, and a miscellany of conditions, though
for a few diagnoses our sample possibly lacked sufficient statistical
power. Taking together, all presumably infectious cases (gastroenteri-
tis, sepsis, mastoiditis, cellulitis, abscess, urinary tract infections,
orchitis and bronchiolitis) their presentation to ED was also signifi-
cantly delayed in 2020 vs. 2018-2019. A possible explanation for
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our findings on infections is that during the pandemic, as in-person
visits by general paediatric practitioners were reduced, common an-
tibiotics for upper respiratory infections were used more freely, for
example in case of fever. This might have resulted in infections not
cured either because sustained by bacteria possibly not responsive
to antibiotics commonly used for respiratory infections (i.e. amoxi-
cillin in case of urinary tract infections or sepsis) or because of viral
pathogenesis (i.e. gastroenteritis and bronchiolitis).

We did not observe a delayed presentation in cases of diabetes,
which was instead reported in a paper on five large hospitals in Italy®
and in a survey done in the United Kingdom and Ireland.® However,
in both studies paediatricians had witnessed a delay in presentation
to the ED, with no objective measurements and, above all, no com-
parison with previous years.

Surgical emergencies (appendicitis, testicular or other abdomi-
nal organ torsion) also did not arrive substantially later during the
pandemic, though time from symptom onset to presentation to the
emergency department was longer in 2020 versus previous years.
An additional analysis restricted to cases of appendicitis who under-
went surgery showed a tendency to a larger percentage of appendi-
ceal perforation in 2020 incomparison with the two previous years.
Our results confirmed previous ones obtained in most °* but

not all*®

countries in Europe, Israel, USA and China of an increase,
sometimes a borderline/not significant one, in complications rates
for appendicitis during pandemic which has been attributed to late
presentations.

Our data, that point to a possible increased reluctance of parents
in seeking hospital care during the COVID-19 outbreak, are consis-
tent with those reported in a few studies in adults. Admissions for
acute myocardial infarction were substantially reduced in Italy in
2020 vs 2019, and for patients admitted, a delay was documented
for time from symptom onset to coronary angiography and for time
from first medical contact to coronary revascularisation.’® These
findings have been confirmed in other countries.*’

The strength of our study lies in the area-based ascertainment of
cases from a whole Italian Region (Tuscany), in the comparison with
earlier years, and in the evaluation of a possible delay based not only
on physicians' judgement but also on time elapsed from first symp-
toms to presentation. We focussed on ED attendances presenting
with higher acuity (as evidenced by a triage code in the 3 most acute
categories on a 5-point scale) yielding a hospital admission of at least
24 h. We a priori selected a number of conditions that could have
presented a delay in ED presentation, excluding rare conditions that
could not be adequately compared across years, fractures (that we
deemed improbable that were not taken to hospital on time) and
presentations without a definite diagnosis (e.g. fever and vomiting).

As a limitation, we cannot demonstrate how much the reported
delays were associated with harm to children, though delayed pre-
sentations for medical and surgical conditions which require fast
assessment and treatment like sepsis or acute respiratory failure or
testicular torsion were probably accompanied by a more severe and
prolonged course of the disease. On the other hand, a retrospec-
tive national cohort study in Scotland suggested that a reduction in

paediatric emergency care utilisation was not associated with evi-
dence of severe harm.2°

In conclusion, our study demonstrates a delayed hospital care
seeking for several paediatric conditions during the COVID-19 pan-
demic in a population-based retrospective survey. Based on these
findings, the message to both families and paediatricians is to seek
hospital care in case of severe or unremitting symptoms and not to

wait longer than they normally would.
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