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A territory-wide retrospective observational study was conducted in Hong Kong between
January 23 to April 22, 2020 to demonstrate changes in pediatric seizure-related accident
and emergency department (A&E) visits during the COVID-19 pandemic. Parallel periods from
2015 to 2019 were used as control.

All-cause A&E attendances in all paediatric age groups decreased significantly during the
study period. Seizure-related attendances decreased across all pediatric age-groups in 2020
(RR 0.379, 95% CI 0.245e0.588), with a disproportionately large decrease in the 0e6 years
age group (RR 0.303, 95% CI 0.174e0.526) compared with the 7e18 years age group (RR
0.534, 95% CI 0.393e0.719). Decrease in RTI-related A&E attendances was also more drastic
in the 0e6 age group. The two time trends are congruent in the 0e6 years but not the 7e18
years age group. Such a trend is suggestive of the usefulness of infection control measures
in seizure prevention, especially amongst young children.
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Introduction

The worldwide pandemic of Coronavirus Disease 2019
(COVID-19) has brought about an unprecedented public
health challenge on a global basis,1 and impacted heavily
on the workload of the Accident & Emergency Department
around the world.2,3 Drops in A&E visits has been observed
amongst patients seeking medical care for reasons other
than suspected COVID-19,3,4 including that amongst chil-
dren5 and patients with epilepsy.6

Seizure is one of the commonest cause for Accident &
Emergency Department (A&E) visits in children.7,8 The
pandemic offers a unique timeframe to better understand
the dynamics of health seeking behaviour amongst children
with seizure. We thus examined pediatric seizure-related
A&E visits through conducting a territory-wide observa-
tional study during the first wave of COVID-19 pandemic in
Hong Kong, during which there was relatively low burden of
COVID-19 cases but a series of strict infection control
measures were implemented by the health authorities.9,10
Methods

The Hospital Authority (HA) provides over 80% of hospital
services in Hong Kong; relevant clinical data from the HA
was retrieved via the Clinical Data Analysis and Reporting
System (CDARS). Fourteen out of the eighteen A&Es and all
inpatient services operated by HA register diagnostic codes
in CDARS according with International Classification of
Diseases, 9th revision (ICD-9).

The study period was defined as January 23 e April 22,
2020, i.e. the first three months after the first COVID-19
case was confirmed in Hong Kong, during which there was
relatively low burden of COVID-19 cases but vigilant infec-
tion control measures were enforced within the commu-
nity. Parallel intervals from 2015 to 2019 were selected as
control periods. Statistics for all-cause A&E attendance,
respiratory tract infections (RTIs)-related A&E attendance,
and seizure-related A&E attendance and ward admissions
were retrieved from CDARS (see Supplementary Table 1 for
detailed search criteria). This included age of admission,
diagnoses, acute ward and ICU admissions, lengths of stay
(LOS), mortality rate, and early A&E readmission (within 28
days) rate. The total number of seizure-related A&E visit
was further compared with that of RTI-related and all-
cause A&E visits.

Linear and negative binominal regression models were
used to estimate the long-term time trend and potential
changes during the first three month after the first im-
ported COVID-19 case in Hong Kong, in A&E attendances
and admission parameters during the period of interest. P-
values for comparison of relative risks across groups were
calculated by the Monte Carlo simulation using 10,000
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samples. Statistical significance is considered p < 0.05.
Statistical analysis was performed with IBM SPSS 22.0 for
Windows and R version 4.0.2 (R Development Core Team,
Vienna, Austria).

This study was approved by the Institutional Review
Board of the University of Hong Kong/Hospital Authority
Hong Kong West Cluster.
Results

Among the hospitals with computerized A&E attendance
records, there was a total of 437,111 A&E visits between
January 23 and April 22 in 2015e2020, of which 2530 were
seizure-related and 70,282 were related to RTIs. The
number of all-cause A&E attendances has been decreasing
from 2015 to 2019 (RR 0.959, 95% CI 0.921e0.999,
p Z 0.043), with a significant decrease in 2020 in all age
groups (RR 0.331, 95% CI 0.274e0.399, p < 0.001).

A significant drop in seizure-related A&E attendances
was noted across all pediatric age groups in 2020 (RR 0.379,
95% CI 0.245e0.588, p < 0.001). Subgroup analysis showed
a disproportionately larger decrease in seizure-related A&E
attendances in the 0e6 years age group (RR 0.303, 95% CI
0.174e0.526, p < 0.001) than the 7e18 years age group (RR
0.534, 95% CI 0.393e0.719, p < 0.001), though the differ-
ence did not reach statistical significance (Fig. 1A).

Similar age group discrepancies were noted in RTI-
related A&E attendances. The number of RTI-related A&E
attendances decreased in 2020 when compared to the
overall trend from 2015 to 2019 (Fig. 1B), with a drastic
decrease in the 0e6 years age group (RR 0.208, 95% CI
0.141e0.310, p < 0.001), and a smaller decrease in the
7e18 age group (RR 0.335, 95% CI 0.210e0.536, p < 0.001).

The time trends of seizure- and RTI-related A&E atten-
dances were congruent in the 0e6 years age group (test for
difference in time trends, p Z 0.650) but not in the 7e18
age group (Fig. 1A and B).

In view of the above findings, seizure-related admissions
from children aged 0e6 years old were further divided into
febrile and afebrile subgroups for subgroup analysis. Whilst
the afebrile seizure-related admissions were halved, the
febrile seizure-related admission dropped to less than 20%
of the previous year, and was disproportionately greater
(Supplementary Fig. 1A and B).

Admission outcomes

A total of 2241 seizure-related admissions during the study
period were included. The acute ward in-patient admission
rate, mortality rate, and rate of early A&E re-admissions
remained stable between 2015 and 2020 (Table 1), and the
LOSs in acute ward and ICU did not change significantly
during COVID-19.
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Figure 1 Annual trend of seizure-related A&E attendances (A) and RTI-related A&E attendances (B) in the period from January 23
to April 22 (2015e2020). Solid lines are the fitted time trend, while dashed lines are the predicted number of attendances following
the same time trend.

Table 1 Hospital inpatient parameters in seizure-related admissions from January 23 to April 22, 2015e2020, using linear
regression.

Coef 95% CI p-value

Acute ward admission rate

Time trend (per year) �0.010 �0.028e0.008 0.182
Year 2020 �0.012 �0.096e0.071 0.670

Mortality rate

Time trend (per year) 0.0003 0.000e0.001 0.182
Year 2020 �0.001 �0.003e0.001 0.228

Acute ward LOS

Time trend (per year) �0.063 �0.314e0.188 0.482
Year 2020 �0.210 �1.361e0.941 0.603

ICU LOS

Time trend (per year) �0.027 �0.073e0.018 0.152
Year 2020 0.194 �0.015e0.403 0.060

Early A&E re-admission rate

Time trend (per year) �0.003 �0.014e0.008 0.437
Year 2020 �0.009 �0.057e0.040 0.618

(Coef Z coefficient; LOS Z length of stay; ICU Z intensive care unit).
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Discussion

The COVID-19 pandemic has deeply affected many aspects
of people’s lives, including personal hygiene practices,
suspension of schools and social activities, quarantine
1649
policies and travel restrictions. This study demonstrated
change in seizure-related health seeking behavior, and the
possible effect of social distancing on the incidence of
seizure-related complaints in children during this global
public health crisis.
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We found that seizure-related A&E attendances
decreased significantly during the periods of vigilant social
distancing under COVID-19, with a disproportionately large
effect on the 0e6 years age group compared to older pe-
diatric age groups. A similar trend was found for A&E at-
tendances for RTI during the same period.

The observed trendmay be due to both an actual reduction
inseizureoccurrencesandchanges inhealth-seekingbehavior.
Social distancing and hygienic precautions reduced the risk of
virus transmission, as evident by the significantly reduction in
RTI occurrences. The disproportionate drop in seizure-related
admissions in children 0e6 years, particularly febrile seizure-
related admissions during this period of increased infection
control suggests that intercurrent illnesses are a more signifi-
cant risk factor of seizure occurrences in younger children,
amongst whom the predominant cause of seizures is febrile
seizure that are frequently associated with respiratory in-
fections.11,12 It is thereforea reasonablepostulation that strict
infection control measures, including the use of facemasks,
improved personal hygiene, social distancing, and homestay
measures reduced RTI incidences and hence lowered in-
cidences of febrile seizures.13,14 While it is beyond of scope of
this observational study to demonstrate a causal relationship
between the drop in RTI and febrile seizures during the COVID-
19 pandemic, these findings may shed light on how febrile
seizures and other related epileptic disorders can be pre-
vented using approaches focusing on infection control mea-
sures and immunization programs.

Infection outbreaks, in particular pandemics, are a cause
for altered medical help seeking behaviour,15e17 and large
drops in A&E visits have also been observed in other pediatric
populations around the world during the current pandemic.5

The possibility of nosocomial COVID-19 cross-infections,
prohibition of family visits, and attempts to avoid over-
loading the healthcare systemmay have discouraged patients
or parents from attending the A&E. While the spectrum of
seizure severities did not show significant changes during the
COVID-19 outbreak, it is not known whether these unmet
medical needs may emerge later, causing a surge in service
demand after the epidemic. Moreover, the COVID-19
pandemic is ongoing; our observations raise the need for
further studies to better understand the trends observed and
their causes in relation to the severity of the pandemic.

Conclusion

We demonstrated a significant reduction in emergency
service utilization for seizures during the first wave of
COVID-19 pandemic in Hong Kong, during which there was
relatively low burden of COVID-19 cases but strict infection
control measures were in place within the community. This
reduction was more drastic in children aged 0e6 years old,
who are prone to febrile seizures. This trend was congruent
with that of RTI-related A&E attendances. Future studies
are warranted to explore the approaches of infection con-
trol measures and immunization programs in preventing
febrile seizures in younger children.
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