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Abstract

The COVID-19 pandemic and associated public health measures altered patterns of help-
seeking for mental health, with increases in emergency department utilisation reported. We
examined the association between COVID-19 restrictions and adult emergency department
(ED) mental health presentations in Victoria, Australia, through secondary analysis of data
from 39 public EDs across the state. Participants were all patients (18+ years) present-
ing between 1 January 2018 and 31 October 2020 with mental health or intentional self-
harm. The main outcome was number of presentations for each mental health condition, by
patient age, socioeconomic status (SES), location, and ED triage category. We used a Pois-
son regression model to compare predicted monthly ED presentations based on trends
from 2018, 2019 and 2020 (up to 31 March), with observed presentations during the initial
months of the COVID-19 pandemic (1 April to 31 October 2020). There was an average of
4,967 adult mental health presentations per month pre-COVID-19 (1 January—31 March
2020) and 5,054 per month during the COVID-19 period (1 April-31 October 2020). Com-
pared to predicted incidence, eating disorder presentations increased 24.0% in the COVID-
19 period, primarily among higher SES females aged 18-24 years. Developmental/behav-
ioural disorder presentations decreased by 19.7% for all age groups. Pandemic restrictions
were associated with overall increases in monthly adult ED presentations for mental health,
with some disorders increasing and others decreasing. Accessibility of acute mental health
services needs to be addressed to meet changing demand and ensure services are respon-
sive to changes in presentations resulting from future public health challenges.
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Introduction

The implementation of social restrictions by public health authorities was an important
tool in combating the novel Coronavirus (COVID-19) pandemic. However, such measures
were associated with increased psychological distress [1]. This distress was not distributed
evenly within the population, with greater impact on those with lower income, existing
mental health problems and/or special needs, minority groups, families, and young people
[1,2].

On 25 January 2020, the first reported cases of COVID-19 in Australia were discovered
[3]. In the state of Victoria (population 6.7 million) [4], the rising number of COVID-19
cases prompted implementation of Stage 3 restrictions on 30 March 2020. Only essential
businesses were permitted to operate, and outdoor gatherings were restricted to two people.
Education facilities were closed, and a stay-at-home order was issued [5]. Metropolitan
areas in Victoria were locked down for approximately five months over two stay-at-home
periods (30 March to 12 May and 8 July to 27 October) in 2020, the longest and most
rigorous restrictions in the country and the strictest in the world at that time [3]. Through
analysis of survey data collected between May 2020 and December 2021, Botha and col-
leagues [6] identified a proportional increase in psychological distress in Australian adults
across five states during periods of lockdown, with longer lockdowns associated with
greater distress.

Medicare data from the Australian Institute of Health and Welfare (AIHW) have dem-
onstrated that usage of primary healthcare consultations for mental health — the service
most frequently accessed by people in Australia — increased during the lockdown peri-
ods in Victoria [7]. Usage increased by 4.9% in June 2020 (rate of 4,882 services per
100,000 population) compared to the same time in 2019. The highest demand for services
was observed over the four weeks to 13 September 2020, in which 358,909 services were
accessed (5,361 services per 100,000 population). Concurrently, an increase in the propor-
tion of primary healthcare consultations being accessed through telehealth was observed,
with over 60% of services in August and September delivered by telephone or video con-
ferencing [7]. This may be at least partially attributed to the addition of a wide range of
telehealth options to the Medicare Benefits Scheme by the Australian Government over the
course of the COVID-19 pandemic [7].

In 2020 during the early months of the pandemic, a decrease in hospital emergency
department (ED) presentations for mental health was reported in many countries, corre-
sponding with decreases in other (non-COVID-19-related) presentations [8]. This has
been attributed to a combination of fear around hospital outbreaks, hospital overcrowd-
ing, service closures, and stay at home orders and pre-emptive restrictions on resident
movements in many aged care facilities (including hospitalization leading to reduced
access and delayed presentations) [9-11]. While some international studies reported sus-
tained decreases in mental health presentations following this decline [12, 13], others have
reported increases among certain demographics (e.g. young people) and for certain diagno-
ses [14]. There have been mixed results from health-service studies in Victoria Australia,
which have investigated high-level data (e.g., “psychiatric presentations”) [15] or specific
disorders (e.g., schizophrenia and psychotic disorders) [16], with limited disaggregation
of data based on patient demographics, socio-economic status (SES), or metropolitan vs.
regional contexts.

There is a need for more nuanced data across multiple sites and over longer collection
periods to determine how the restrictions may have been associated with different adult
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mental health conditions and age groups in both metropolitan and regional contexts. This
knowledge could be useful in improving resource use in Victorian hospital EDs, by identi-
fying areas where targeted interventions for emergency mental health access and care can
be directed.

In this study we aimed to 1) quantify changes in the number of adult (18+ years) pres-
entations pre- and post-restrictions for common mental health diagnoses to 39 public hos-
pital EDs in Victoria, Australia; and 2) determine whether — and to what extent — changes
differed by mental health condition, age, sex, socioeconomic status, and geographic
remoteness.

Method
Study Design

To assess changes in mental health presentations to Victorian EDs associated with the
COVID-19 pandemic, we utilized an interrupted time-series design with multiple cross-
sectional observations. Interrupted time-series designs are among the strongest quasi-
experimental designs where RCT’s are unable to be conducted, such as in the case of a
global pandemic [17]. The manuscript was prepared with reference to the reporting of
studies conducted using observational routinely collected health data (RECORD) State-
ment [18]. The study obtained organisational approval from The Royal Children’s Hospital
(Melbourne) for an exemption from ethical review (Project ID: 70069).

Data Source

We obtained data on adult (18+years) ED presentations from the Victorian Emergency
Minimum Dataset (VEMD) for the period 1 January 2018 to 31 October 2020. The VEMD
comprises mandatorily collected de-identified demographic, administrative and clinical
data detailing ED presentations at all 39 Victorian public hospitals with a designated ED
[19]. Demographic data found in the VEMD includes sex (male or female), age, country of
birth, Indigenous status, and residential postcode. Within the VEMD, the reasons for ED
presentation are coded as the principal diagnosis using a shortened version of the Interna-
tional Statistical Classification of Diseases and Related Health Problems, Tenth Revision,
Australian Modification (ICD-10-AM) codes (approximately 1,100 codes compared to over
120,000 in the full index) [20].

Study Population and Outcomes

Demographic data were obtained on the sex and age of patients included in our analysis.
For the purposes of our analysis, age was grouped into three categories: 18 to 24 years, 25
to 64 years, and 65 and older. Mental health presentations were defined as those leading
to an F group diagnosis (FO0-F99; mental and behavioural disorders) according to ICD-
10-AM or a diagnosis of intentional self-harm as identified by ICD-10-AM code X60-X84
as well as S or T codes (injuries and poisonings) with intent of self-harm. Only the pri-
mary presenting diagnosis is included in the VEMD, determined upon conclusion of the
patient’s ED visit as the main reason for their attendance after clinical assessments have
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been considered [19]. We analysed trends for eleven common conditions: dementia; delir-
ium; alcohol related disorders; substance abuse; schizophrenia, schizotypal and delusional
disorders; mood disorders; anxiety disorders; eating disorders; personality disorders; self-
harm; and developmental and behavioural disorders (e.g., autism spectrum disorder, atten-
tion deficit/hyperactivity disorder). A full list of ICD-10-AM codes used in our study can
be found in Appendix. The main outcome of interest was the number of presentations per
month for each condition. The number of patients per month was included as a secondary
outcome, to estimate changes in the presentation-to-patient ratio.

ED presentation urgency is defined in the VEMD using the five-level Australasian Tri-
age Scale (ATS) [21]. For the purposes of this analysis, a binary variable has been derived
from these five levels to indicate whether the presentation was an urgent (ATS code of 1 or
2 in VEMD) or non-urgent episode (ATS code of 3-5).

Remoteness is a binary variable derived from patient postcodes in the VEMD, indicat-
ing whether the presenting patient’s residential postcode was in regional Victoria or met-
ropolitan Melbourne. Remoteness was defined based on the Australian Bureau of Statistics
(ABS) Remoteness Areas Structure within the Australian Statistical Geography Standard
(ASGS) [22]. This structure divides Australia into five categories of remoteness based
on a measure of relative access to services: major cities (metropolitan Melbourne), inner
regional, outer regional, remote, and very remote (regional Victoria). Metropolitan Mel-
bourne is home to 78.1% of the Victorian population [4] and contains 22 of the 39 Victo-
rian public hospitals included in our analysis [23, 24].

Socioeconomic status (SES) is a binary variable derived from patient residential post-
codes in the VEMD and the ABS-developed Socio-Economic Indexes for Areas (SEIFA),
indicating whether the episode occurred in a lower or higher SES area. SEIFA ranks areas
in Australia using postcode according to relative socio-economic advantage and disad-
vantage. The Index of Relative Socio-economic Disadvantage (IRSD) is one of the four
indexes in SEIFA that summarises a range of information about the economic and social
conditions of people and households within an area by area-based deciles [25]. Area-based
deciles are calculated by dividing the areas, ordered by disadvantage, into 10 equally sized
groups. Lower SES included areas that have a decile number of 1-5, while higher SES
included areas that have a decile number of 6-10.

Statistical Analysis

ED episodes were defined as the monthly incidence of ED presentations rather than the
number of patients presenting. To examine the change in health service use before and
after the COVID-19 pandemic restrictions, the number of ED episodes was converted into
a monthly time series format and the entire observational period was divided into a pre-
COVID-19 period (1 January 2018 to 31 March 2020) and a COVID-19 period (1 April
2020 to 31 October 2020, in line with the start of the first stage 3 lockdown in Victo-
ria on 31 March 2020 and the end of the second lockdown in metropolitan Melbourne on
28 October 2020) [5]. Thus, the study period comprised 27 “pre-COVID-19” and seven
“COVID-19” months of observations, totaling 34 observation points. A ratio of the number
of presentations to patients was calculated for the pre-COVID-19 and COVID-19 periods
to assess changes in repeat presentations.

We built a Poisson prediction model using the 27 data points occurring in the pre-
COVID-19 period, with the number of presentations as the outcome variable and the
time (month) since the start of the observational period as the predictor. The model was
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designed to predict the monthly number of presentations in the COVID-19 period if the
COVID-19 pandemic and associated restrictions had not occurred and the pre-COVID-19
trend had continued [26]. To quantify the uncertainty in the randomness associated with
the point being predicted as well as in the coefficient estimates, the 95% prediction interval
(PI) of the predicted ED presentation number was also reported. The difference between
the observed and the predicted frequency was computed. The relative difference was cal-
culated by subtracting the predicted from the observed frequency then dividing by the pre-
dicted frequency. Then for each condition, a mean difference was computed by averaging
the sum of the monthly differences in the COVID-19 period and a mean relative differ-
ence was computed by averaging the sum of the relative differences of each month in the
COVID-19 period.

Subgroup analyses by remoteness, socioeconomic status, triage category, admitted pro-
portion, sex, and age were conducted using the chi-square test to investigate any within-
subgroup change in the ED presentation rate before and during the COVID period. All
analyses were performed in R version 4.0.3 [27].

Results

Table 1 shows the characteristics of presentations for the pre-COVID-19 and COVID-19
periods by condition, whilst Fig. 1 shows the number of predicted and observed pres-
entations over the same period. Figure 2 shows the breakdown of presentations by sex.
Overall, there was a reduction in the number of ED presentations for mental health condi-
tions in the month immediately preceding each lockdown, followed by a sharp increase
during lockdowns (Figs. 1 and 2). This change was driven by metropolitan Melbourne,
with largely stable presentation numbers for mental health conditions in regional Victoria
during the study period. The number and pattern of presentations by males and females
was similar overall, although the conditions they most frequently presented with differed
(Table 1). However, a rapid increase in ED presentation numbers was observed through
the second lockdown in women, but not in men (Fig. 2). Most presentations were by adults
aged 25-65 years, with a mean age of 41.1 (SD: 18.3) years. There was an increase in
presentations with an urgent triage category towards the end of the second lockdown. The
proportion of repeat presentations for alcohol related disorders, schizophrenia/delusional
disorders, eating disorders, and personality disorders increased from the pre-COVID-19
period to the COVID-19 period.

Table 2 shows the predicted (based on the pre-COVID-19 trends) versus observed num-
ber of presentations by mental health condition per month in the COVID-19 period and the
relative difference between observed and predicted for all patients aged 18+ years. Between
1 April 2020 and 31 October in 2020, eating disorders had the largest relative difference in
presentations overall, with 24% more presentations than predicted; this increase was only
observed in adults aged 18-24 years (Fig. 3). Developmental and behavioural disorders
had the second largest difference, with 19.7% fewer presentations in 2020 than predicted
(Fig. 1; Table 2).

Many mental health presentations reduced substantially during the first lockdown in
April before returning to pre-pandemic levels over May—June (Table 2; Fig. 1). Substance
abuse presentations also returned in October, but to higher levels than predicted based on
pre-pandemic presentations. Eating disorder and personality disorder presentations were
elevated, with a more marked increase in the number of eating disorder presentations
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Fig. 1 Predicted and observed trends in presentations for common MH conditions to Victorian EDs pre-
COVID-19 vs COVID-19 (Shaded grey area: time in 2020 affected by COVID-19; Darker grey area: 1% &
2" Jockdown in metro Victoria; Shaded green area: 95% prediction interval of predicted presentations in
the COVID-19 period, based on 2018 and 2019 data)
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Fig.2 Trends in MH presentations to Victorian EDs from 2018 to 2020, stratified by Sex (Shaded grey
area: time in 2020 affected by COVID-19; Darker grey area: 13 & 2™ lockdown in metro Victoria)

compared to predicted levels (71.4% more eating disorder presentations than predicted in
September, 60.7% higher in October). There were unexpected changes in presentations for
alcohol related disorders, dementia, delirium, schizophrenia/delusional disorders, mood
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30-

Number of presentations

Fig.3 Trends in presentations for eating disorders to Victorian EDs from 2018 to 2020, stratified by age
(Shaded grey area: time in 2020 affected by COVID-19; Darker grey area: 1% & 2™ lockdown in metro
Victoria)

disorders, eating disorders, personality disorders, self-harm and developmental/behavioural
disorders that fell outside the 95% prediction interval (Fig. 1). Finally, people from lower
SES areas were more likely to present to ED for mental health conditions than people from
higher SES areas, except for eating disorders where this trend was reversed (Table 1).

Discussion

Following an initial reduction in mental health presentations before lockdown, our analysis
identified a large increase in adult ED presentations to Victorian hospitals for eating disor-
ders in 2020 (based on predictions from previous years) and a reduction in presentations
for developmental / behavioural disorders. The increase in eating disorder presentations
was driven by young adults (primarily female) in metropolitan Melbourne, predominantly
from higher SES backgrounds. Mental health presentations rose sharply for females in Vic-
toria during the second lockdown, but not for males.

The pattern of mental health presentations at the onset of the pandemic and following
implementation of lockdowns was similar to those seen in other countries for substance
abuse and alcohol related disorders [13], dementia and delirium [28], and self-harm [29].
Presentations dropped markedly in the lead up to lockdowns, followed by a partial or com-
plete return to pre-pandemic levels [13]. The early decrease in presentations may be due to
hesitation to attend the ED for fear of infection, a phenomenon that was widely reported
globally [9, 10]. However, unlike many countries where this fear continued to impact pres-
entations, there were comparatively few COVID-19 cases in Australia during the study
period. This may partially explain the rapid resurgence in presentations for certain mental
health conditions shortly after the early decline.
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There was evidence of an increase in triage urgency towards the end of the second lock-
down, a finding also identified in some international studies (e.g., 29). This may indicate
increased severity of acute symptoms for mental health presentations. However, it could
also be an artefact of the reduction in presentations observed at the onset of restrictions,
where persons with less severe symptoms may have disproportionately chosen not to pre-
sent to hospital. National data from the AITHW on presentations in 2021 suggests that pres-
entations quickly rebounded to pre-pandemic levels when lockdowns were lifted [30]. This
differs from some international findings, with one study of a national database of health
contacts in South Korea reporting that ED presentations remained low even after lock-
downs had lifted [31]. Further research is needed to determine whether deferred care dur-
ing lockdowns in 2020 and 2021 resulted in rebounding presentation numbers or increased
severity of health conditions in the absence of care.

The rise in mental health presentations by females, but not males, aligns with data
from the ATHW, which indicated that in 2020/2021, young women represented the fasted
growing demographic presenting to hospitals for mental health reasons, with highest rates
of mental health presentations in the 12—17-year age group, followed by women aged
18-24 years [30]. This finding differed from some international results. For example, stud-
ies in Tirkiye and Switzerland found no significant difference in thesex of patients pre-
senting to ED for mental health reasons before and during the COVID-19 pandemic [29,
32], A community-based study demonstrated heightened depression and anxiety amongst
Australian women compared to men during COVID-19 restriction periods, associated with
a greater burden of unpaid work caring for children [33]. However, given that only 1.0%
of women in Victoria who gave birth in 2020 were under 20 years old [34], this is unlikely
to account for the higher rates observed in younger women. Sex differences in help-seek-
ing behaviour [35] and higher job-losses in female dominated industries [36] may be more
important contributing factors. Similarly, the increase in presentations by young adults
(18-24 years) suggests that lockdowns in Victoria were particularly difficult for younger
people, who may have been especially vulnerable to restrictions on social gatherings and
hospitality, retail, and tourism businesses.

Contrary to some international findings [29], no significant increase in adult presen-
tations for self-harm and suicidal behaviour was observed during the COVID-19 period,
despite increased psychological distress and suicidal ideation in the Victorian community
during 2020 [37]. This aligns with evidence that the overall number of suicides did not
increase in Victoria in 2020 compared to previous years [38], despite worrying increases
in vulnerable groups including Indigenous Australians [39]. The reasons for this are likely
to be complex but may in part be attributed to reductions in stressors and risk factors for
suicide. For example, the risk of poverty and unemployment was reduced by the availabil-
ity of JobKeeper and JobSeeker supplements [40]. While this could be a positive outcome
for adult suicide prevention, a different story has emerged for young people. Australian
children and adolescents aged < 18 years were found to have presented to ED for self-harm
and suicidal ideation at higher than predicted rates in Victoria during 2020 [41] and NSW
during lockdowns in 2021 [42]. As young people have comparatively higher baseline levels
of self-harm and suicidal behaviour than those aged 18 years and over, the increases in
this group are particularly concerning [43]. Furthermore, hesitancy to attend the ED for
non-life-threatening self-harm during the COVID-19 period may have led to reduced adult
presentations despite comparable or higher incidence in the community.

Another factor to consider is access to primary care and community psychological ser-
vices, use of which increased during the Victorian lockdown periods [40]. This could indi-
cate that reductions in presentations to the ED may be explained by people preferencing
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primary care over hospitals due to COVID-19 related concerns. However, there were
anecdotal reports of psychologists and psychiatrists ceasing to accept new referrals, leav-
ing patients with fewer treatment options [44]. Furthermore, most primary care operators
moved to a telehealth or e-health platform during the Victorian lockdowns in 2020. Some
patients, particularly older adults with cognitive impairments may have found this difficult
to access or unsatisfactory. Older adults faced significant barriers to care, particularly those
with cognitive impairment, with many visiting services suspending face-to-face support
[45, 46].

Older adults with mental health issues and other comorbidities are at particularly
heightened risk of deteriorating health from deferred care [45]. However, there was no evi-
dence of an increase in presentations for older adults with dementia and delirium during
our study period, despite reports of increased vulnerability and limited access to commu-
nity health and support services [45, 46]. Several factors may help to explain this finding.
Firstly, VEMD only captures the primary presenting diagnosis, meaning that mental health
conditions such as dementia and delirium may be secondary to the main presenting issue
(e.g., urinary-tract infection, heart failure, etc.) and so may be under-reported [19]. Indeed,
delirium can be a presenting symptom of COVID-19 in older adults [47]. Secondly, our
data collection period concluded in October at the end of the second lockdown in Metro-
politan Melbourne. Given the heightened risk of severe illness in older people infected with
COVID-19, it is possible that presentations to emergency departments for mental health in
this age group remained low for the duration of the lockdowns and that the true impact of
lockdowns and deferred care may be revealed in subsequent time points. Evidence of this
effect is indicated by ABS data on excess deaths, which suggest a 17.2% increase in deaths
due to dementia in 2021 compared to the 2015-19 average, 5.7% higher than in 2020 [48].

Reasons for the decrease in developmental/behavioural disorder presentations remain
unclear. This may indicate unexpected benefits of the pandemic for some groups, such as
reduced pressure to engage in social settings leading to increased stability. Some findings
of this effect have been observed in children and adolescents [49]. However, it is unclear
if this applies to adults, and whether such benefits outweigh the negative impacts, includ-
ing reduced access to services [49]. Further, it is possible that these changes could repre-
sent hesitancy to seek treatment due to misunderstanding of stay-at-home rules or fear of
COVID-19 infection risk.

Future qualitative research should investigate the reasons for the change in ED presenta-
tions, especially for eating disorders and developmental/behavioural disorders, and clarify
the impacts of deferred care and lockdowns on older adults with mental health conditions.
Further research is required to understand whether adults with developmental/behavioural
disorders have benefited from the reprieve in social life brought on by the pandemic, or
whether the reduced presentations can be attributed to other causes that may exacerbate
future illness.

Strengths and Limitations

This study has several strengths. Firstly, we analysed a whole-of-state database with data
disaggregated by mental health condition, age group, sex, SES, and metro/regional loca-
tion, providing more nuanced data on the association between COVID-19 restrictions and
mental health presentations. In comparison to some prior studies [13, 15], we analysed
data over a three-year period, providing greater certainty in our predicted versus observed
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results. Our study also has limitations. Our design is retrospective, cross-sectional and our
observation time is limited to the first eight months of the pandemic in Australia. Use of
ICD-10-AM codes to classify mental health disorders may underestimate ED presentations
for mental health, as ED clinicians typically only record one condition per presentation
[19]. Our study may be limited by inaccuracies in diagnostic coding, as the ED diagno-
ses are generally entered by busy clinicians with limited formal training in coding [50].
The compressed list of ICD-10-AM codes utilised in the VEMD make disaggregation of
some presenting issues impossible, such as suicide attempts and non-suicidal self-injury
which both fall under the VEMD category of ‘self-harm’ [19]. Administrative data cannot
elucidate why adults were more likely to present. Finally, our analysis cannot account for
unmeasured exposures that may affect adult mental health, meaning our data can confirm
associations but not infer causality.

Conclusions

COVID-19 restrictions have seen some increases in adult presentations for mental health
issues in metropolitan Victoria, particularly in young females. There were large increases
in eating disorder presentations among young adults living in higher SES/less deprived
areas. Consumers, clinicians, community health providers, and policy makers must work
together to strengthen support for vulnerable young adults and women, including rapid
upskilling of the existing workforces and longer-term funding of support that is accessible
to those who need it. Further research is needed to understand the impact of delayed care
on older adults with mental health issues, particularly those with cognitive impairment.

Appendix. ICD-10 AM Codes for each Disorder Group

Disorder group ICD-10AM codes

Dementia F00-F03

Delirium FO5

Alcohol related disorders F10

Substance abuse F11-F19

Schizophrenia/delusional disorders F20-F29

Mood disorders F30-F39

Anxiety disorders F40-F49

Eating disorders F40-F49

Personality disorders F60-F69

Self-harm X60-X84 and Sor T
codes with intent of
self-harm

Development/behavioural disorders F70-F99
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