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Abstract

Introduction: Self-harm presentations in children and young people have increased internationally over the last decade.
The COVID-19 pandemic has the potential to worsen these trends.

Objective: To describe trends in emergency department self-harm or suicidal ideation presentations for children and
young people in New South Wales before and since the COVID-19 pandemic.

Methods: We studied presentations for self-harm or suicidal ideation by 10- to 24-year-olds to New South Wales
emergency departments, using interrupted time series analysis to compare annualised growth before COVID (2015 to
February 2020) and since COVID (March 2020 to June 2021). Subgroup analyses compared age group, gender, triage
category, rurality and disadvantage. Time series decomposition via generalised additive models identified long-term,
seasonal and short-term trends.

Results: Self-harm or suicidal ideation presentations by young people in New South Wales increased by 8.4% per
annum pre-COVID. Growth accelerated since COVID, to 19.2% per annum, primarily due to increased presentations
by females aged 13—17years (47.1% per annum since COVID, from 290 per 10,000 in 2019 to 466 per 10,000 in 2021).
Presentations in males aged 10—24years did not increase since COVID (105.4 per 10,000 in 2019, 109.8 per 10,000 in
2021) despite growing 9.9% per annum before COVID. Presentation rates accelerated significantly in socio-economically
advantaged areas. Presentations in children and adolescents were strongly linked to school semesters.

Conclusion: Emergency department self-harm or suicidal ideation presentations by New South Wales young people grew
steadily before COVID. Understanding the sustained increase remains a priority. Growth has increased since COVID par-
ticularly for adolescent females, but not among adolescent males. Surprisingly, the largest post-COVID increases in annual
growth occurred in socio-economically advantaged and urban regions. The COVID-19 pandemic appears to have added
new challenges, particularly in females in the developmentally critical early adolescent and teenage years.
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Background

Self-harm presentations in children, adolescents and young
adults have increased internationally over the last decade,
and the current COVID-19 pandemic may worsen these
trends (Plener, 2020). Admissions to US paediatric hospi-
tals for suicidal ideation or self-harm doubled from 2008 to
2015 as a proportion of total hospitalisations (Plemmons
et al., 2018), and adolescent self-poisoning presentations to
emergency departments (EDs) significantly increased from
2011 to 2018 (Spiller et al., 2020). In Ontario, Canada, ED
self-harm presentations in adolescents increased by 135%
from 2009 to 2017, reversing a declining trend in the previ-
ous decade (Gardner et al., 2019). These studies all found
larger increases in females than in males.

Australian state-based health systems show similar trends
prior to COVID-19. Paediatric mental health and self-harm
presentations to Victorian EDs increased by 6.5% annually
from 2008 to 2015 (Hiscock et al., 2018). In New South
Wales (NSW), ED mental health presentations in 10- to
19-year-olds increased by 27% per year from 2010 to 2014
(Perera et al., 2018). Hospital admissions following self-harm
in 15- to 19-year-olds increased by 43% in the decade to 2019
(Australian Institute of Health and Welfare, 2021b). In NSW,
per capita self-harm hospitalisations in 10- to 19-year-olds
doubled over the same period (Centre for Epidemiology and
Evidence, 2021). Most studies reported higher rates and
larger increases in adolescent females (Australian Institute of
Health and Welfare, 2021b; Centre for Epidemiology and
Evidence, 2021; Stapelberg et al., 2020).

The COVID-19 pandemic has the potential to worsen
these trends by disrupting social, educational and employ-
ment opportunities while diminishing access to face-to-
face healthcare (Szlyk et al., 2020). Young people appear
particularly vulnerable: a meta-analysis found that younger
age and female gender were associated with greater
COVID-19-related increases in the prevalence of anxiety
and depression (Wang et al., 2021). These effects may vary
over time. In many countries, presentations by young peo-
ple for depression, anxiety and self-harm in primary care,
ED and hospital settings reduced in the first few months of
the pandemic (Carr et al., 2021; Hawton et al., 2021;
Mourouvaye et al., 2021; Ougrin et al., 2021). The US
Centers for Disease Control found an initial reduction in
ED visits for suicide attempts in young people, followed by
a substantial later increase, including a 25-50% increase in
females aged 12—17 years (Yard et al., 2021). This transient
reduction early in the pandemic may reflect reduced dis-
tress due to greater social or family ‘pulling together’ at a
time of crisis, or may reflect unmet need, with people
avoiding acute and emergency services due to fears of
exposure to infection despite increased distress (Hawton
et al., 2021; Ougrin et al., 2021).

Since COVID-19, Australian population surveys show
increases in psychological distress in youths (Biddle et al.,
2020; Newby et al., 2020). However, population-wide data

on self-harm or suicidal ideation presentations in Australian
children and young people since COVID-19 have not yet
been published. It is important to understand whether
COVID-19 has changed pre-COVID-19 trends, and which
groups or regions are most affected, to inform policy and
service responses.

This study reports a time series analysis of ED self-harm
or suicidal ideation presentations by people aged 10—
24years in NSW, Australia, from January 2015 to June
2021. We compare annual growth in self-harm or suicidal
ideation presentation rates in the 5years prior to the NSW
COVID-19 first wave and examine changes in rates since
that time.

Methods
Governance and approval

This study was conducted by NSW Ministry of Health,
which is the department of state government responsible
for the planning, funding, management and oversight of
public hospitals, EDs and community mental health ser-
vices. The study used routinely collected and aggregated
administrative data.

Setting and context

The state of NSW had a population of 8.2 million people in
2020, including 2.5 million people (31%) aged 24 years or
under (HealthStats NSW, 2021a). Free emergency care is
provided through EDs in 174 NSW government (“public”)
hospitals (Australian Institute of Health and Welfare,
2021a).

The COVID-19 pandemic in NSW has had several
phases which are likely to have affected young people in
different ways. A ‘first wave’ of COVID-19 illness and
restrictions occurred from mid-March to late April 2020,
with encouragement of home schooling, and reduced
household visiting and public social gatherings (Australian
Parliamentary Library, 2021). By late April 2020, case
numbers had reduced and restrictions eased. Face-to-face
teaching in schools resumed from 25 May and restrictions
on regional travel and children’s sport eased from 2 June
2020. Tertiary education, tourism and hospitality industries
experienced continued disruption from border closures and
physical distancing requirements. Additional local restric-
tions occurred in response to regional outbreaks from July
to August 2020 and following an outbreak in Sydney’s
Northern Beaches (December 2020 to January 2021). An
outbreak of the COVID-19 delta variant commenced in
July 2021, after the end of this study period.

Government financial supports during COVID-19
included measures aimed at young people and families.
These included supplementary payments to Jobseeker,
Parenting Payment, Youth Allowance and Study Allowance
recipients; additional payments to households receiving
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income support; Jobkeeper payments to support retention
of affected employees and subsidisation of private tele-
health mental health services.

Data sources

Data were obtained from the NSW Emergency Department
Data Collection (EDDC), via the NSW Health Information
Exchange. The EDDC includes demographic information,
dates and times of care, urgency (triage) codes, unstructured
text indicating the presenting problem for the visit and diagnos-
tic or problem codes recorded in Systemized Nomenclature of
Medicine (SNOMED) terminology (SNOMED International,
2019).

Inclusion and exclusion criteria

We included presentations for self-harm or suicidal idea-
tion by people aged 10-24years to any NSW ED with an
arrival date between 1 January 2015 and 30 June 2021.
Children aged under 10 years were excluded because of dif-
ficulty distinguishing deliberate from accidental self-harm
in the data sources used. Scheduled ED visits such as for
dressings or follow-up care were also excluded.

Data were missing for some NSW EDs during the study
period. Twenty-eight small rural EDs, comprising 1.6% of
NSW ED activity, did not provide data to the NSW EDDC
data collection in 2015. ED data were not available for the
Northern Beaches Hospital (NBH), which took over ED
functions from Manly and Mona Vale Hospitals in late 2018.
Therefore, presentations to Manly and Mona Vale Hospitals
were excluded from the numerator for time series analyses
and rate calculations. Catchment populations for those hos-
pitals (the socio-economically advantaged urban regions of
Manly, Warringah and Pittwater) were excluded from the
denominator for population rate calculations. This excluded
approximately 84,000 people aged 24 years and under.

Identification of self-harm or suicidal
ideation presentations

We identified presentations to NSW EDs with either sui-
cidal ideation or self-harm. These were treated as a single
category because (1) both are significantly and equally
associated with suicide (Large et al., 2020), (2) both indi-
cate a need for mental health assessment and follow-up
care and are therefore relevant to health system planning
and (3) distinguishing suicidal from non-suicidal self-harm
requires detailed clinical assessment and is unlikely to be
reliably measured using routine administrative data. NSW
Health uses an enhanced method for routine reporting of
self-harm or suicidal ideation presentations because ED
diagnosis codes alone have low sensitivity for detecting
suicidal thoughts or behaviours (Stanley et al., 2018;
Sveticic et al., 2020). SNOMED terms were first converted

to International Classification of Diseases, Version 10 (ICD-
10) codes, using mapping tables provided by the Australian
Digital Health Agency and augmented by NSW Health with
additional codes identifying self-harm. Presentations for
self-harm or suicidal ideation were identified by an algo-
rithm which searches ED diagnosis codes and presenting
problem-free text for any of the following: (1) standard self-
harm ICD-10 codes (X60-X84, Y87.0, R45.81), (2) addi-
tional diagnostic codes for poisoning by specific substances
often used in deliberate self-harm (paracetamol, sedatives,
antidepressants) and (3) regular expressions such as ‘self-
harm’, ‘suicidal’ or ‘overdose’. If codes or text for both self-
harm (e.g. overdose, poisoning) and suicidal ideation are
present, then self-harm was coded. The ICD-10 codes and
text phrases used are listed as a Supplemental File.

Outcomes and predictors

The primary outcome was the annualised rate of ED pres-
entations for self-harm or suicidal ideation per 10,000 age-
specific population, calculated overall and for the subgroups
described below. Age, sex and Aboriginal and/or Torres
Strait Islander status were obtained for each presentation.
Age groups (children 1012, adolescents 13—17 and young
adults 18-24years) were defined based on NSW Health
clinical service organisation and reporting standards.
Residential postcodes were mapped to Australian Bureau
of Statistics (ABS) standard geography for Statistical Area
Level 3 (SA3). The ABS Index of Relative Socio-economic
Disadvantage (IRSD) and rurality index (ARIA) were
obtained for the person’s SA3 of residence (ABS, 2018a,
2018D).

Statistical analysis

Interrupted time series analysis was used to compare trends
before and since COVID-19. The interruption point was
defined as 1 March 2020, to include the month in which
COVID-19-related public health measures commenced.
Time segments for the analysis were defined as ‘pre-
COVID-19’ (January 2015 to February 2020) and ‘COVID-
19’ (March 2020 to June 2021).

Analysis used segmented ordinary least squares regres-
sion with Newey—West standard errors to correct for auto-
correlation between time periods, and the possibility of
systematic changes in variance between time periods or
groups (heteroscedasticity). A lag of 12months, corre-
sponding to an annual cycle, was defined. A log-linear
regression model was specified as: log(rate,)=p,+ B, pre_
trend, + B,covid_change + €, where i denotes the weekly
time period, rate is the number of admissions divided
by the group or subgroup population, pre trend is the
pre-COVID trend and covid _change represents the change
in trend after the interruption. B, and B, were added to
calculate the COVID trend (B,). A ‘level change’ term
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(an immediate increase/decrease in the rate level following the
interruption) was tested for inclusion but found to be non-sig-
nificant. The use of a log transformation in the above model
permits the results to be expressed as relative growth rates,
which are presented as annualised figures. The same method
was applied to overall age and gender groups, and in subgroup
analyses comparing urgency (triage) categories, Aboriginal
status, socio-economic quintiles and remoteness categories.

Time series decomposition was used to distinguish
between long-term, seasonal and short-term trends, using
generalised additive models (GAM) with a negative bino-
mial distribution (Hastie and Tibshirani, 1986; Wood,
2017). This model separated rates of daily ED presentations
into four components: (1) an overall time trend from 1
January 2015 to 30 June 2021; (2) a weekly cycle; (3) an
annual cycle; and (4) the possible impact of initial public
health restrictions between 16 March 2020 and 31 May
2020. A GAM model provides a flexible framework to
relax the linearity assumptions between the outcome vari-
able and covariates and provides graphical representations
of change over time and within a year. A cyclic cubic spline
was applied to the annual cycle and a cubic regression
spline to other periods.

Interrupted time series analyses were conducted in SAS
version 9.4 (SAS Institute, North Carolina, USA). Time
series decompositions were implemented with mgev (v1.8-
36) (Wood, 2011) package for R statistical software, ver-
sion 4.1.0. Trend changes since COVID were considered
statistically significant if p values were less than 0.05.

Results

Over the 7years to 2021, self-harm and suicidal ideation
presentations to NSW EDs by people aged 10-24years
increased from 107 to 187 presentations per 10,000 popula-
tion per year (Table 1). Rates were increasing by 8.4% per
annum (pa) (95% confidence interval [CI] = [7.2%, 9.6%])
prior to COVID-19, and accelerated significantly since
COVID-19, growing at an annualised rate of 19.2% (95%
CI = [14.2%, 24.5%]) from March 2020 to June 2021.
Patterns differed by age and gender (Table 1; Figure 1).
Before COVID-19, self-harm or suicidal ideation presenta-
tion rates in females aged 10-24years were nearly twice
that of young males of the same age. The highest rate over-
all was in females aged 13—17 years (290 presentations per
10,000 population in 2019), while for males, rates were
highest in the 18- to 24-year age group (131 per 10,000 in
2019). From 2015 to early 2020, self-harm or suicidal idea-
tion presentations grew by 9.9% pa in males and 7.6% pa in
females. For young females (10—24 years), growth in pres-
entation rates accelerated since COVID-19, to 31.7% pa
(95% CI = [25.7%, 38.0%]). Adolescent girls aged 13—
17 years contributed most of this increase, with rates grow-
ing by 47.1% pa (95% CI = [34.3%, 61.2%]) to 466 per
10,000 in 2021. By contrast, in males aged 10—24 years per

capita, there was no significant growth in presentations
during the COVID-19 period (—2.1% pa, 95% CI = [-7.2%,
3.3%]). This represented a significant deceleration when
compared to the pre-COVID annual growth trend. In males
aged 18-24 years, presentation rates declined significantly
during the COVID-19 period (—5.2% pa, 95% CI = [-9.8%,
—0.4%]).

Time series decomposition demonstrated distinct within-
week and within-year cycles in self-harm presentations
(Figure 2). These patterns differed for children and adoles-
cents (10-17years) compared with young adults (18—
24 years). Baseline rates increased in both age groups over
the study period. For children and adolescents, presentation
rates peaked on Mondays and declined during the week to
a low on Saturdays. This school week pattern overlaid an
annual cycle, with lower rates during school holidays (par-
ticularly summer) relative to school terms. For young
adults, presentation rates peaked on Sundays and declined
during the week. In this group, the annual cycle was sea-
sonal, peaking in late spring (September to November) and
summer (December to February), and falling in late autumn
(March to May) and early winter (June to July). In both age
bands, after allowing for underlying trend and seasonal pat-
terns, there was a decline in self-harm presentations during
initial public health restrictions.

Prior to COVID-19, there were roughly equal rates of
presentation for self-harm and suicidal thoughts (Table 2).
Presentations for suicidal thoughts had been growing at a
faster annual rate (12.4% pa, 95% CI = [10.6%, 14.3%])
than presentations for self-harm (4.6% pa, 95% CI =
[3.7%, 5.6%]). Since COVID, the growth rate increased in
both groups; however, compared to the pre-COVID base-
line, the acceleration was statistically significant only for
self-harm presentations.

More than half of the self-harm or suicidal ideation pres-
entations in young people were triaged as ‘Urgent’, and
growth in this category did not accelerate significantly since
COVID-19 (Table 2). Presentation rates in the ‘Emergency’,
‘Semi-urgent’ and ‘Non-urgent’ categories grew at a signifi-
cantly faster rate since COVID-19 than pre-COVID.

Young people of Aboriginal and/or Torres Strait Islander
background had a self-harm or suicidal ideation presenta-
tion rate approximately 3 times that of other young people
both before and since COVID-19. Prior to COVID-19,
rates in Aboriginal and/or Torres Strait Islander young
people were increasing at more than twice the annual rate
of increase observed in other young people. However,
since COVID, the rate of increase has remained unchanged
in Aboriginal and/or Torres Strait Islander young people,
while it accelerated (to 15.3% pa, 95% CI = [7.6%,
23.6%]) in other young people.

In both pre-COVID-19 and COVID-19 periods, regional
and remote areas of NSW had the highest per capita self-
harm or suicidal ideation presentation rates (Table 2).
Before COVID-19, rates were increasing more steeply in
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Table |. Rates of self-harm or suicidal ideation presentation by age and gender in NSW before COVID and since COVID first wave.

Annual rate (presentations per 10,000 per year)

Average annual change (percent per year)

2021 Pre-COVID Since COVID

2015 2016 2017 2018 2019 2020

Persons

All ages 1066 1186 1304 1387 1478 168.0

(1024 years)

10—12years 17.5 16.4 224 262 30.2 342

13—17years 1435 1598 1878 1939 2006 251.2

18-24years 1170 131.8 1369 1494 1624 171.7
Males

All ages 71.6 82.0 887 1006 1054 111.0

(1024 years)

10—12years 12.0 133 192 222 24.1 259

13—17years 70.7 80.4 937 1082 1152 1329

18-24years 949 1095 1127 1269 1315 1323
Females

All ages 1434 157.1 1742 1789 1924 228.0

(1024 years)

10—12years 23.4 19.8 25.8 30.5 365 429

13—17years 2204 2435 287.1 2846 290. 376.1

18-24years 140.1  I55.1  l62.1 1732 1951 2128

ED: emergency department; NSW: New South Wales.

1865  8.4% (7.2%, 9.6%) 19.2% (14.2%, 24.5%) 0.0003*
378 17.0% (12.0% 222%)  25.4% (6.5%, 47.8%) 0.4852
2930 9.3% (74% 113%)  344% (23.5%,462%)  —0.0001%*
1817  8.0% (6.8% 9.1%) 6.7% (3.5%, 10.1%) 0.5664
1098 9.9% (84% I1.4%)  -2.1% (-7.2%, 3.3%) 0.0005**
271 19.1% (152%,23.0%)  4.7% (-10.0%,21.9%)  0.1394
1287  13.9% (11.9%, 160%)  4.0% (-5.1%, 13.9%)  0.0836
1321 7.7% (6.1% 94%)  -5.2% (-9.8%, ~0.4%)  —0.000 1%
2669  7.6% (6.5% 88%)  31.7% (25.7% 380%)  —0,000]%
491 15.1% (9.4%,21.1%)  48.5% (22.3%, 80.4%) 0.0330%
4661 T.7% (5.6%,99%)  47.1% (34.3%,61.2%)  —0.0001+*
2334 82% (7.1% 9.3%) 15.4% (11.1%, 19.8%) 0.0052*

Average annual per capita rate of ED self-harm or suicidal ideation presentation by age and gender and change in annualised growth rate before and

since COVID-19.
*p < 0.05, ¥p < 0.005, ***p < 0.0005.

remote (13.3% pa, 95% CI = [9.0%, 17.8%]) and inner
regional areas (9.6% pa, 95% CI = [8.5%, 10.7%]). Since
COVID-19, growth rates increased significantly in all
regions other than inner regional areas.

The relationship between presentation rates and regional
measures of socio-economic disadvantage was complex
(Table 2). Before COVID-19, there appeared to be an
inverted U-shaped relationship, with higher rates in the
middle quintile of socio-economic disadvantage and the
lowest rates in the most disadvantaged and the second most
advantaged quintiles. Since COVID-19, presentation rates
have increased significantly in most quintiles; however, the
largest annualised growth rates were observed in the three
most socio-economically advantaged quintiles.

Before COVID-19, in both genders, self-harm or sui-
cidal ideation presentations were growing most rapidly in
more urgent triage categories and for Aboriginal young
people (Figure 3). The pattern of changes since COVID-19
has differed between genders. In females, while accelerat-
ing self-harm or suicidal ideation presentations occurred in
all geographical regions and subgroups, the fastest growth
since COVID occurred in socio-economically advantaged
regions. In males, presentation rate declined significantly
only in non-Aboriginal youths.

Discussion

Self-harm or suicidal ideation ED presentations in NSW
young people were growing by more than 8% pa in the
Syears before COVID-19, consistent with Australian and
international trends. Since the first wave of COVID-19 in
NSW, growth significantly accelerated above long-term
trends only in females, particularly in girls aged 10—17 years.
There was a significant decline in growth rates in males
aged 10-24years since COVID, driven by a reduction in
rates in men aged 18—24years. Self-harm or suicidal idea-
tion presentation rates increased in all geographical regions
since COVID, with the greatest increase in high school-aged
females in more socio-economically advantaged regions.

Pre-COVID-19 increases in self-harm or
suicidal ideation presentation rates

It is important to first consider reasons for pre-COVID-19
increases in self-harm or suicidal ideation presentation rates
because most of the increases since COVID are consistent with
those long-term trends, and the pandemic is likely to have inter-
acted with pre-existing factors. The pre-COVID increase
observed in NSW is consistent with reported trends from
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Figure I. Growth in self-harm or suicidal ideation presentation rates before COVID and since COVID- |9 first wave in NSWV.
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Interrupted time series analysis showing weekly emergency department self-harm or suicidal ideation presentation rates (per 10,000) and linear
trends before and since COVID-19 in people aged 10-24years in NSWV, January 2015 to June 2021. Spline curve included for visualisation.

Australia, the United States, England and Canada (Australian
Institute of Health and Welfare, 202 1b; Centre for Epidemiology
and Evidence, 2021; Gardner et al., 2019; Hiscock et al., 2018;
Perera et al., 2018; Plemmons et al., 2018; Spiller et al., 2020).
The timing and scale of these increases are consistent with evi-
dence from population surveys of increasing psychological dis-
tress in younger people, with the greatest increases in younger
females and in the late teen (15—19years) age group (Hall et al.,
2019; Marquez and Long, 2020; The Children’s Society, 2020).
NSW suicide rates in 15- to 24-year-olds increased from 6.3
per 100,000 in 2011 to 12.5 in 2019 (HealthStats NSW, 2021b),
also suggesting that increased self-harm or suicidal ideation
presentations may reflect greater distress and not merely
changes in help-seeking.

The consistent increases in distress and self-harm presen-
tations in many high-income countries suggest shared
social, economic, cultural and/or environmental causes.
Proposed causes include (1) impacts of social media on
friendships and self-esteem (Khan et al., 2021; Kreski et al.,
2021; Tiller et al., 2020); (2) reduced physical activity

associated with increased screen time (Khan et al., 2021);
(3) economic and labour market changes since the Global
Financial Crisis, causing increased inequality and reduced
vocational opportunities for young people in many countries
(Steeg et al., 2020); (4) environmental factors related to cli-
mate change, including ‘eco-anxiety’ (McDonald and
Havens, 2020) or direct effects of increased daily tempera-
tures on self-harm and suicide (Williams et al., 2016;
Younan et al., 2018); and (5) health system factors including
increased availability of antidepressants and opioids (Spiller
et al., 2020), and possible iatrogenic effects of antidepres-
sant medications in increasing agitation in younger people
(Whitely et al., 2020).

In Australia, debate has highlighted health system fac-
tors including lack of access to mental health services for
children and young people (Robinson et al., 2016).
However, increases in self-harm presentations in Australia
have occurred despite large national investments in primary
care youth services such as Headspace, and substantial
increases in service access (Jorm, 2019).
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Figure 2. Age-related cycles in self-harm or suicidal ideation presentations to emergency departments.
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Changes since COVID-19

We found that since COVID-19, long-term increases in
hospital presentations for ED self-harm or suicidal ideation
presentation rates have accelerated in NSW particularly for
adolescent girls. This may reflect increased distress in
young people. Qualitative surveys have described the expe-
rience of young people during the ongoing pandemic as
‘swimming with sandbags’ (Marlay et al., 2020). Many
young people report anxieties about the health of their fam-
ilies or friends, and concerns about educational impacts,
home responsibilities and additional difficulties in meeting
social and family expectations (Greenland and Hall, 2021;
Marlay et al., 2020). Loneliness and social isolation also
have direct effects on mental health in younger people
(Loades et al., 2020). Despite these many stressors, there is

currently no consistent evidence of increased suicides in
young people in those countries for whom early data are
available (John et al., 2020).

Several aspects of our findings require specific explora-
tion. We found that significantly accelerated growth in self-
harm or suicidal ideation presentation rates since COVID-19
particularly occurred in school-aged girls (10—17years).
Adolescents may be more vulnerable than young adults
because of greater reliance on their peer group for support
and identity development. In our study, self-harm or suicidal
ideation presentation rates had weekly and annual cycles
strongly linked to the school term, highlighting the impact
of'the school environment on adolescent wellbeing. COVID-
19 disrupted the normal educational and social milestones
of completing high school; in a survey of Australian young
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Table 2. Rates of self-harm or suicidal ideation presentation in NSW before and since COVID first wave: subgroup analysis.

Annual rate (per 10,000

per year) Average annual change (percent per year)
20152019  2020-2021  Pre-COVID Since COVID
Measure
Self-harm 69.98 72.77 4.6% (3.7%, 5.6%) 14.0% (9.1%, 19.0%) 0.0010%*
Suicidal ideation 68.77 86.85 12.4% (10.6%, 14.3%)  21.1% (13.6%, 29.0%) 0.0566
Triage
Resuscitation 1.76 2.08 15.6% (10.8%, 20.5%)  —9.0% (—27.3%, 13.9%) 0.0672
Emergency 32.25 40.61 10.7% (9.6%, 11.8%) 23.3% (16.8%, 30.1%) 0.0003##*
Urgent 78.42 86.09 8.0% (6.1%, 9.9%) 14.1% (7.1%, 21.6%) 0.1700
Semi-urgent 25.13 29.40 6.5% (5.0%, 8.1%) 24.0% (12.8%, 36.4%) 0.0028**
Non-urgent 1.07 I.11 -3.5% (=7.2%, 0.4%)  51.4% (24.8%, 83.7%) 0.000 | *#*
Aboriginal status
Aboriginal 366.57 522.96 18.1% (16.5%, 19.8%)  18.6% (10.9%, 26.8%) 0.9251
Not Aboriginal 126.28 143.17 8.6% (6.8%, 10.5%) 15.3% (7.6%, 23.6%) 0.1645
Rurality (ARIA)
Major city 116.54 135.09 8.4% (7.3%, 9.4%) 18.3% (10.6%, 26.6%) 0.0185*
Inner regional 166.27 192.65 9.6% (8.5%, 10.7%) 16.0% (10.6%, 21.8%) 0.0508
Outer regional 216.44 236.86 6.4% (3.5%, 9.3%) 19.2% (10.9%, 28.1%) 0.0177*
Remote 160.1 | 239.60 13.3% (9.0%, 17.8%) 61.0% (36.5%, 89.8%) 0.00047*#*
Disadvantage (IRSD)
Most disadvantaged 125.33 136.76 6.4% (4.4%, 8.4%) 18.4% (8.1%, 29.7%) 0.0469*
Second most disadvantaged 171.25 189.49 8.4% (6.6%, 10.4%) 9.7% (2.0%, 18.0%) 0.7836
Middle 178.15 217.29 10.0% (9.5%, 10.6%) 21.4% (17.5%, 25.5%) <0.000 |
Second least disadvantaged 111.21 126.57 7.4% (6.3%, 8.5%) 20.2% (15.1%, 25.5%) <0.000 |
Least disadvantaged 102.28 125.47 10.1% (8.5%, 11.6%) 25.3% (16.7%, 34.6%) 0.0013**

IRSD: Index of Relative Socio-economic Disadvantage; ARIA: rurality index; NSW: New South Wales.
Subgroup analysis, self-harm or suicidal ideation presentations to NSW emergency departments in people aged 10—-24years, January 2015 to June
2021. Presentation rate (per 10,000 population per year) and annualised rate of change before COVID (pre-March 2020) and since COVID (March

2020 to June 2021). Rurality and disadvantage measures (IRSD) based on person’s area of residence.

*p < 0.05, #p < 0.005, #*%p < 0,0005.

people, the highest levels of distress and greatest concerns
about COVID-19 impacts were reported by 17-year-olds
(Greenland and Hall, 2021). Among adolescents, greater
increases may occur in females because of different expo-
sure or sensitivity to these stressors, higher levels of concern
about education impacts (Greenland and Hall, 2021) or gen-
der-related differences in behaviour or help-seeking. It is
possible that young females may respond to social isolation
with depression, and hence presentation with self-harm or
suicidal ideation, while young males may instead experi-
ence distress in different ways (Loades et al., 2020).

Since COVID, we found smaller increases in self-harm or
suicidal ideation presentations in women aged 18-24years,

and significant declines in presentation rates in young men.
Young adults are more likely to have been living indepen-
dently, less exposed to family stressors, have greater skills
for managing stressors and greater access to COVID-19-
related government economic supports. For young adults in
tertiary education, there may have been less of a transition to
online learning because this technology was already used
extensively in that sector prior to COVID-19.

We found that since COVID, growth in self-harm or sui-
cidal ideation presentation rates accelerated most in the
least socio-economically disadvantaged regions. We have
no direct evidence to explain this unexpected finding. It
may reflect differences in psychological distress arising
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Figure 3. Rate of change in NSW emergency department self-harm or suicidal ideation presentations by gender and socio-
economic status pre-COVID and since COVID first wave.
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from greater pressure for educational attainment among
families with higher incomes. Parents in occupations with
higher incomes may have had greater capacity to work
from home, leading to greater awareness of distress in
young people in the household. More advantaged commu-
nities may have a higher proportion of older adolescents
remaining in high school or aiming to enter tertiary educa-
tion and hence be more impacted by concerns about educa-
tional disruptions. Prior to COVID-19, people in more
advantaged regions may have had better access to a wider
range of privately funded mental health supports, and so
may have experienced greater disruption to their healthcare
during the COVID-19 period. Within NSW, some of the
most socio-economically disadvantaged urban locations
are also among the most culturally diverse and may have
protective factors through strong community and family
networks that moderate distress or provide alternative path-
ways for support.

Time series decomposition showed a transient dip in
presentations during initial public health restrictions,

consistent with broader NSW data (Sutherland et al., 2020).
We cannot explain the slightly biphasic shape of this dip in
people under 18years, which does not appear to align with
school terms, specific changes in home schooling arrange-
ments or other government pandemic measures.

Strengths and limitations

We used statewide data covering a population of more than
2.5 million young people and including data up to June
2021. To improve identification of self-harm or suicidal
ideation in ED data, NSW has implemented an enhanced
method which includes searching of free-text fields; how-
ever, this probably still underestimates the true rate of ED
self-harm or suicidal ideation presentations. It is possible
that there are age, gender or regional biases in the NSW
detection method, and our findings should be compared
with those from other health systems using different meth-
ods. The NSW method will continue to be refined and
tested as additional data sources become available.
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Annualised rates of change in self-harm or suicidal
ideation presentations since COVID were calculated
based on 16months of data from March 2020 to June
2021. Because of this short time period, these estimates
have substantial uncertainty, particularly when examining
subgroups. The estimates should be updated as more data
become available.

This study has focused on self-harm or suicidal ideation
presentations to hospital EDs. We were not able to capture
data on people who sought help from other services, such
as General Practitioners, private practitioners or services
provided via Primary Health Networks. Therefore, our
results under-estimate the total rate of help-seeking in the
NSW population.

Because of data availability problems from one hospital, we
excluded Sydney’s socio-economically advantaged Northern
Beaches region, which experienced a localised outbreak and
lockdown during the observation period: this may have affected
overall population rate estimates and our analysis of possible
relationship between self-harm or suicidal ideation presenta-
tion rates and regional socio-economic disadvantage.

Conclusion

Prior to COVID-19, ED self-harm or suicidal ideation
presentations in children and young people were growing
steadily in NSW, consistent with recent Australian and
international trends. Understanding the reasons for that sus-
tained increase remains an important priority. The COVID-
19 pandemic has disrupted peer and family networks and
educational opportunities. Adolescent girls may be particu-
larly vulnerable to these effects. Further research is needed
to clarify the mediating pathways and understand the risk
and protective factors involved. Health systems need to be
able to respond to increased presentations, ideally by pro-
viding accessible, effective and youth-friendly mental
health services, including evidence-based online approaches
for distress and depression (Loades et al., 2020). However,
the increasing adolescent distress observed in many coun-
tries suggests a need to focus on broader causes as well as
health system responses. Health and social policies may
also need to consider a specific focus on social connected-
ness in families with children and adolescents, including
strategies to support community connectedness beyond
schooling, addressing disruptions to important social insti-
tutions such as sporting, music, artistic and cultural activi-
ties for younger people. It is critical to ensure that social
and health system policies continue to work to reduce the
risk of greater distress and increased suicides in response to
the COVID pandemic.
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