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Abstract

Objective: Anecdotal reports indi-
cate an increase in mental health pre-
sentations and acuity to EDs during
the COVID-19 pandemic and associ-
ated stay at home restrictions. Paedi-
atric and adolescent data to confirm
this are unavailable in the Australian
setting.
Methods: Retrospective electronic
medical record review of all ED
patients with mental health discharge
codes at a large tertiary children’s hos-
pital in Australia during the period of
stay at home restrictions from 1 April
to 30 September 2020 compared with
the same dates in 2019.
Results: We found a 40% decrease in
ED presentations (18 935–11 235)
with a concurrent 47% increase in
mental health presentations (809–
1190) to ED during the study periods
between 2019 and 2020. This resulted
in an increase of 100 mental health
admissions from ED. Diagnoses with
greatest percentage increases were eat-
ing disorders, social issues and
suicidality. We found suicidality pre-
sentation numbers were highest in June
to September 2020 compared with
2019. Patients with a diagnosis of
suicidality had a higher rate of re-
presentation in 2020 (1.83 presenta-
tions per patient) compared to 2019
(1.38 presentations per patient).

Conclusions: Despite an overall
decrease in ED presentations, the
absolute increase in mental health
presentations for children and ado-
lescents during the stay at home
restriction period was pronounced. It
is unclear how sustained this change
and the impact on mental health
resource use will be post-pandemic.

Key words: self-harm, children, ado-
lescents, COVID-19, suicidality.

Introduction
Children and adolescents with men-
tal health (MH) issues make up a
significant number of paediatric ED
(PED) presentations. In 2018, 6.7%
of all ED presentations to the Royal
Children’s Hospital (RCH), Mel-
bourne, aged 7 up to 18 years of age
were assigned a MH diagnosis.1

Overall, self-harm and suicidal idea-
tion (including drug overdose and
suicide attempt) made up 55% of all
MH presentations.1

The World Health Organization
characterised COVID-19 as a pan-
demic on 11 March 20202 and by late
March 2020 there were over 900 active
COVID-19 cases in Australia,3 prompt-
ing national stay at home restrictions
from 25 March until 11 May 2020.4

An increase in community cases of

COVID-19 in Melbourne in late June
prompted re-introduction of stay at
home restrictions for specific postcodes
from 30 June4 and then for the entirety
of metropolitan Melbourne from
8 July.5 Because of ongoing increases in
daily COVID-19 case numbers across
Victoria, stage 4 restrictions were intro-
duced on 2 August for metropolitan
Melbourne and Mitchell Shire and
stage 3 restrictions remained in regional
Victoria.6 These were in place until a
gradual easing of restrictions between
late September and 26 October 2020.7

In the early stages of the pandemic,
MH presentations to metropolitan
Melbourne PEDs increased by 35%,
despite an overall reduction in PED
presentations.8 In the adult popula-
tion, there was a decrease in ED
attendance to metropolitan EDs in
Victoria, New South Wales and
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Key findings
• In line with other reports,

total paediatric ED visits
decreased by 40% during the
stay at home restrictions
period of the COVID-19
pandemic.

• During the same period, abso-
lute numbers for ED presenta-
tions for mental health
increased by 47% and for
suicidality by 59% compared
with pre-pandemic data.

• There was also an absolute
increase of 109% in eating
disorder diagnoses and an
increase of 88% in diagnoses
of social issues.
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Western Australia,9–11 with a concur-
rent decrease in MH presentations in
both Victoria9 and Western
Australia,11 and an increase in MH
presentations in New South Wales.10

Internationally, several centres
found a similar decrease in total PED
presentations12,13 and most report a
concurrent decrease in MH presenta-
tions.14–20 Two studies from the USA,
however, found a steady increase in
the proportion of MH presentations
from April to October21 and signifi-
cantly higher rates of suicidal ideation
and attempts in 2020 compared with
2019.22 Anecdotally, MH presenta-
tions to RCH ED, particularly those
associated with suicidality, have con-
tinued to increase beyond the early
stages of the pandemic, but this has
not yet been examined. This retrospec-
tive review aims to explore the effects
of prolonged stay at home restrictions
in metropolitan Melbourne on ED
MH presentations and particularly
those with a diagnosis of suicidality.

Methods
Design and setting

We conducted a retrospective review
of all ED patients with MH discharge
codes between April to September
2019 and 2020 at the RCH in Mel-
bourne, Australia. The dates selected
were a 6-month period in 2020 where
stay at home restrictions were in place
for the majority of the time in metro-
politan Melbourne. The same period
in 2019 was selected for comparison.
In order to assess if any changes in
2019 were consistent with prior years
in terms of MH presentations, we also
investigated the overall MH data from
the same time period in 2018.
RCH is a large tertiary children’s

hospital with an annual census of
85 347 children (2018) and is a desig-
nated MH facility under Victorian
Mental Health Act regulation,23 ser-
vicing the population of children and
adolescents in greater Melbourne. The
MH service consists of the ED, a
16-bed adolescent inpatient unit and
accessible outpatient services.24 The
study was approved by the Human
Research and Ethics Committee at
RCH (QA 69652 RCHM-2020).

Study procedure

A list of 66 MH related ICD 10 diag-
nostic codes were used to identify MH
presentations to ED from 1 April to
30 September 2019 and the same time
period in 2020. This list included all
psychiatric diagnoses available to the
treating clinician and other diagnoses
not specifically psychiatric but often
associated with a MH presentation
(ingested foreign body, forearm lacera-
tion and hallucination). We confirmed
eligibility by chart review and, for iden-
tified patients, extracted relevant
demographic, timing, diagnostic and
disposition data.

Inclusion criteria
All MH presentations aged 7–18
years presenting to ED during the
study dates who had a MH diagno-
sis assigned by the ED treating clini-
cian (junior and senior medical staff
and nurse practitioners).

Exclusion criteria
• Children under 7 years of age and

over 18 years of age.
• Presentations with a diagnosis of

ingested foreign body, forearm
laceration or hallucination where
there was no MH issue.

Definitions
Stay at home restrictions or ‘lock-
downs’ – a Public Health Order

requiring people to stay at home
except for essential needs.5 Stage
3 restrictions included these stay at
home orders and additionally banned
visitors to houses, limited gatherings
outside the house and introduced com-
pulsory face coverings outside the
house.5 Stage 4 restrictions included all
stage 3 restrictions and additionally
limited time outside the house to 1 h a
day for exercise, introduced a curfew
from 20.00 to 5.00 hours and limited
travel to no more than 5 km from the
home.6

Analysis

Data were entered into an Excel data-
base (Microsoft, Seattle, WA, USA)
and analysed using Stata 14
(StataCorp, College Station, TX,
USA). From total ED presentations
aged 7–18 years of age during the
study dates in 2018, 2019 and 2020,
we identified all MH related presenta-
tions and determined ED treating clini-
cian diagnoses. We then assessed
demographic, process and diagnostic
data for all MH presentations and
those with a diagnosis of suicidality
during the study dates in 2019 com-
pared with 2020, using frequencies
and percentages with 95% confidence
intervals (CIs). Patients in the
suicidality cohort included diagnoses
of suicidal ideation, suicidal thoughts,
suicidal risk, suicide attempt, self-harm
citing suicidality and deliberate drug

Figure 1. Flowchart identifying patients with a mental health (MH) diagnosis and
specifically a diagnosis of suicidality.
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overdose citing suicidality. We also
determined month-by-month compari-
son of all ED presentations, MH pre-
sentations and diagnoses of suicidality
during the study dates in 2019 com-
pared with 2020.

Results
During the study dates in 2018, there
were 18 972 presentations of 7–
18 year olds to ED, of which
882 (4.6%) were related to a MH

diagnosis. Of the presentations with
a MH diagnosis, 435 (49.3%) had a
diagnosis of suicidality. During the
same period in 2019, there were
18 935 presentations of 7–18 year
olds to ED and 809 (4.3%) were

TABLE 1. ED mental health presentations aged 7–18 years April–September 2019 and 2020

Demographics

Total mental health presentations

Comparison of 2019 and 20202019 (n = 809) 2020 (n = 1190)

n % total n % total Variable compared OR (95% CI)

Sex

Female 561 69.3 903 75.9 F:M 1.37 (1.12–1.68)

Male 240 29.7 282 23.7

Other 8 1.0 5 0.4

Age, years

7–12 145 17.9 164 13.8 7–12:13–18 1.37 (1.07–1.74)

13–18 664 82.1 1026 86.2

ATS† category

1 20 2.5 22 1.8 ATS† Cat1–2:Cat3–5 0.81 (0.61–1.08)

2 64 7.9 127 10.7

3 542 67.0 813 68.3

4 173 21.4 220 18.5

5 10 1.2 8 0.7

LOS, h

<4 310 38.3 533 44.8 >12 h:<12 h 1.15 (0.82–1.61)

>4–6 266 32.9 335 28.2 <4 h:>4 h 1.31 (1.09–1.57)

>6–8 110 13.6 133 11.2

>8–10 40 4.9 57 4.8

>10–12 25 3.1 35 2.9

>12 58 7.2 97 8.2

Arrival method

Other (private car) 435 53.8 602 50.6 Road amb:other method 1.18 (0.99–1.42)

Road ambulance 355 43.9 572 48.1

Police vehicle 13 1.6 14 1.2

Disposition

Discharged 604 74.7 867 72.9 Admitted:discharged 1.12 (0.91–1.38)

Admitted 184 22.7 284 23.9

Left AMA 6 0.7 5 0.4

ED SSU 13 1.6 32 2.7

Left without treatment 2 0.2 2 0.2

†Australasian triage scale. Cat 1–2 = severe behavioural disturbance with immediate threat of harm to self or others; Cat
3–5 = nil behavioural disturbance to moderate behavioural disturbance with risk of harm to self or others.25 AMA, against
medical advice; LOS, length of stay; SSU, short stay unit.
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related to a MH diagnosis (Fig. 1).
Of the presentations with a MH diag-
nosis, 419 (51.8%) had a diagnosis
of suicidality (Fig. 1). In 2020 during
the same time period, there were
13 546 presentations of 7–18 year
olds to ED; 2311 presented solely for

COVID-19 testing and were
redirected to the respiratory infection
clinic, and 11 235 were seen in
ED. Of these, 1190 (10.6%) were
related to a MH diagnosis (Fig. 1)
and 667 (56.1%) had a diagnosis of
suicidality (Fig. 1).

This represents an absolute
decrease in total ED presentations of
40.7% (95% CI 40–41.4), with a
concurrent 47.1% (95% CI 43.6–
50.6) increase in MH presentations
(Table 2). This was associated with
an additional 100 admissions
(184–284) (Table 1). Of the MH
presentations, there was an absolute
increase in eating disorder, social
issues and suicidality diagnoses,
compared with 2019 (Table 2).
Figure 2 shows ED attendances for

all diagnoses were reduced in April
2020 compared with 2019, and
remained variably reduced each
month during the study dates. Both
total MH presentations and presen-
tations with a diagnosis of suicidality
were increased for each month but
most significantly from June to
September in 2020, compared with
2019 (Fig. 2).
Patients presenting with a MH

diagnosis during the study dates in
2020 were more likely to be female
(odds ratio [OR] 1.37, 95% CI
1.12–1.68), aged 13–18 years of age
(OR 1.37, 95% CI 1.07–1.74) and
stay longer than 4 h in ED
(OR 1.31, 95% CI 1.09–1.57)

TABLE 2. Total numbers and diagnoses of ED presentations of patients aged 7–18 years for April–September with per-
centage change between 2019 and 2020

2019 2020

Percentage change (95% CIs)n % total n % total

All ED presentations 18 935 NA 11 235 NA �40.7 (�40.0 to �41.4)

All non-MH presentations 18 126 95.7 10 045 89.4 �44.6 (�43.9 to �45.3)

All ED MH presentations 809 4.3 1190 10.6 +47.1 (43.6–50.6)

ICD-10 MH diagnosis†, n 809 1190

All suicidality 419 51.8 667 56.1 +59.2 (54.3–63.9)

Suicidality and SH with suicidality 313 38.7 515 43.3 +64.5 (59.0–69.8)

Deliberate drug overdose 106 12.9 152 12.3 +43.4 (33.8–53.4)

Other MH disorder 121 15.0 138 11.6 +14.0 (8.4–21.5)

Anxiety 79 9.8 99 8.3 +25.3 (16.2–36.4)

Destructive behaviour 71 8.8 90 7.6 +26.8 (16.9–38.6)

Eating disorder 32 4.0 67 5.6 +109.4 (91.1–125.0)

Social issue 34 4.2 64 5.4 +88.2 (72.6–96.7)

†Diagnoses with fewer than 30 presentations per year were not included because of small numbers. CI, confidence inter-
val; MH, mental health; NA, not applicable; SH, self-harm.
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compared with patients with a MH
diagnosis in 2019 (Table 1).
In 2019, a total of 584 patients

accounted for 809 MH presentations,
which is an average of 1.39 presenta-
tions per patient (range 1–12,
median = 1). Most (82%, n = 479)
patients presented to ED once and
18% (n = 105) presented more than
once. In 2020, a total of 682 patients
accounted for 1190 MH presentations,
which represents an average of 1.74
presentations per patient (range 1–35,
median = 1). Again, most (77.1%,
n = 526) patients presented to ED
once and 22.9% (n = 156) presented
more than once. Patients with a diag-
nosis of suicidality had a higher rate of
re-representation in 2020 (1.83 presen-
tations per patient) compared to 2019
(1.38 presentations per patient).

Discussion
The present study describes changes
to the absolute frequencies of paedi-
atric and adolescent MH presenta-
tions to the ED at a tertiary
children’s hospital during the
COVID-19 pandemic in Australia.
We found a decrease in total ED pre-
sentations of 40% during the stay at
home restrictions in 2020, which
was in line with other studies.9–20

Despite this overall reduction, we
found a notable increase of 47% in
all MH diagnoses and in particular a
higher than expected increase of
59% in suicidality diagnoses com-
pared with pre-pandemic data from
2019. The consistencies in total ED,
MH and suicidality numbers
between 2018 and 2019 give an indi-
cation of a consistent baseline and
indicate that the changes we report
in 2020 were out of the ordinary.
Although concerns that Australia

would see an increase in youth sui-
cide in 2020,26 the local data dem-
onstrate that the suicide frequency in
Victoria did not increase from 2019
to 2020 across age groups for both
males and females.27 Internationally,
suicide trends also did not rise in the
early stages of the pandemic,
although the picture is less clear in
low-income countries.28

We found that patients with a MH
diagnosis in 2020 were more likely
to be female teenagers who stayed

longer than 4 h in ED, compared
with 2019. This is consistent with
existing 2018 data1 indicating that
the majority of teenagers presenting
to RCH ED with suicidality are
female. In both 2019 and 2020,
patients with a diagnosis of
suicidality represented the highest
total number of presentations,
although re-presentation rates were
higher for patients with suicidality in
2020 compared with 2019.
Our data did not capture the full

impact of this on our acute care MH
resources in terms of staff time and
resources, but most notably in 2020,
there was almost double the number
of patients whose length of stay in
the department was >12 h and
100 extra patients were admitted
from ED during the stay at home
restriction period.
The lockdown period was a difficult

time for the vulnerable children and
adolescent population with MH issues
in Melbourne, Australia. The large sec-
ond wave of COVID-19 infections in
metropolitan Melbourne and subse-
quent stricter stay at home restrictions
from early July to late September
resulted in most children and adoles-
cents being schooled remotely for sig-
nificant periods with limited outdoor
time, movement within neighbour-
hoods and social contact.6 Our data
showed the most pronounced increase
in both MH presentations and
suicidality from June to September
2020, when the impact of educational
and social changes because of extended
stay at home restrictions would likely
have had their greatest effect. While
there is no similar paediatric or adoles-
cent data available, these findings are
consistent with survey data of 760 Aus-
tralian adolescents at the peak of the
pandemic (June–July 2020) which
found 75% of responders reported
worsening of their MH and nearly half
(48.3%) were experiencing distress
consistent with MH illness.29

We know that early in the pan-
demic, children and adolescents with
MH issues were presenting more fre-
quently to the RCH ED9 at a time
where outpatient24 and community
MH services30 were significantly lim-
iting face-to-face appointments. It is
possible that continued reduction in
these services during the extended

stay at home restrictions in 2020,
coupled with greater MH incidence
in this population,29 has contributed
to the sustained increase in MH pre-
sentations to the RCH ED that we
found. We do not know what impact
the social and educational changes
associated with stay at home restric-
tions have had on the increases we
found in social issues and eating dis-
order diagnoses. It would be useful to
explore whether these presentations
were due to an exacerbation of exis-
ting MH illness or due to new issues
and diagnoses that emerged during
the stay at home restrictions period.
The increase in MH presentations

we saw in 2020 may be partly
explained by outliers with frequent
presentations, given that the upper
range of re-presentations was almost
three times higher in 2020 compared
with 2019. It is possible that for
these patients, ED was one of few
readily accessible services available
to them during the stay at home
restrictions period. This has implica-
tions for both community and ED
MH services planning and allocation
of resources for vulnerable children
and adolescents during times when
stay at home restrictions are in place.
Our data may be useful for model-
ling for expected surges in MH pre-
sentations in future lockdowns.
Future research should specifically
explore the reasons for presentations
from the perspective of children and
their families as well as MH and ED
staff, and assess how long the
changes in MH presentations persist.
This would assist in developing
models for improving MH surge
capacity.

Limitations

As a retrospective study, there were
limitations to the data. While most
data (demographic and administra-
tive data) was recorded with accu-
racy within the EMR, other data
depended on the accuracy and com-
pleteness of the data recorded by the
treating clinician. We relied on ICD-
10 codes assigned by the treating cli-
nician to identify patients with MH
diagnosis and extracted EMR data
for demographic data rather than
chart review to verify. There is
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potential that data could be missing
but it was deemed low risk for this
descriptive study. The present study
was undertaken at a single large ter-
tiary PED that could potentially limit
the generalisability of the results. We
excluded patients 6 years of age and
younger as they likely did not pre-
sent with typical MH related presen-
tations and were unlikely to have a
psychiatric diagnosis. Because of a
lack of centralised data, we were
unable to assess community and pri-
vate MH service attendance during
the study dates and explore if the
increase in ED MH presentations
was associated with a decrease or
mirrored by an increase in MH pre-
sentations outside the ED.

Conclusions
Despite an overall decrease in ED
presentations, the absolute increase
in MH presentations of children and
adolescents during the stay at home
restrictions period was notable. We
found a higher than expected
increase in suicidality diagnoses
compared with pre-pandemic data
and this group continues to represent
the highest number of presentations
within the MH cohort. It is unclear
how sustained this change and its
associated impact on MH resource
use will be post-pandemic.
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