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Abstract

Objective: To analyze emergency
department (ED) mental health
presentations over a 7-year period to
estimate the timing and magnitude of
the seasonal effect across Australia.

Methods: We analyzed data collected
by the Australian Institute of Health

and Welfare (AIHW) from 2014-2015 to
2020-2021, which included all public
hospital ED presentations in Australia
that received a mental health diagnosis
per the Australian Modification of
ICD-10. The data were divided into 4
sequential quarters (Q1=July—September,
Q2=0ctober—December, Q3=January—
March, Q4=April-June) and analyzed
by sex and age (youth: 18-24 years,

adult: 25-64 years, and older adult:
>65 years). Regression analysis was
used to assess seasonal variation.

Results: On average, mental health

ED presentations were 9% higher in
October—December than April-June,
which had the lowest rates of mental
health ED presentations for males

and females. The peak continued into
January—March, most prominently

for females. Seasonality was evident

in the 18—24 and 25-64 age groups.
There were increased ED psychiatry
presentations in October—December of
14.4% (males) and 9% (females) in the
group aged 18-24, as well as increases
0f 10.3% (males) and 10.1% (females) in
those aged 25-64. In January—March,

there was an increase in presentations
for females of 7% (aged 18—24) and 10.3%
(aged 25-64). For adults aged>65,

there were increased presentations in
July—September compared to April-June
of 4.9% (males) and 3.9% (females).

Conclusions: We found strong,
statistically significant peaks in mental
health ED presentations in spring and
summer. Mental health services need to
plan for significantly higher ED mental
health demand during these seasons.
Further research is required to estimate
the size of the mental health seasonal
effect in acute hospital settings.
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“Is the spring coming?” he said. “What is it like?’...

and encephalitis also display winter peaks, with varying

“It is the sun shining on the rain and
the rain falling on the sunshine...”
— Frances Hodgson Burnett, The Secret Garden'

easonal variation in psychiatric illness has long

been of interest. Recent systematic reviews have

affirmed the link between the changing seasons
and various mental health measures, with spring and
summer peaks for suicide rates, hospital admission
rates (particularly for bipolar affective disorder—manic
phase), and emergency department (ED) self-harm—
related presentations.? These effects have been seen
globally across various climates and cultures.? Spring
and summer seasonality of illness in psychiatry contrasts
with other medical conditions. For example, there is a
winter peak in respiratory virus presentations, as well
as heart failure hospital admissions and mortality.?-®
Neurologic conditions such as ischemic stroke, meningitis,

seasonal peaks for other neurologic conditions.®

Despite identifying the peak season of resource
utilization for both mental and physical health conditions,
there remains limited research into what effect seasonality
might have on ED psychiatric presentations. Rollnik et
al” found seasonal variation over a 2-year study period of
ED presentations in California, with peaks in affective,
schizophrenia, and adjustment disorders in spring and
summer and winter peaks of drug-induced presentations.
However, Heboyan et al® found there was inconclusive
evidence for seasonal variation of ED psychiatry
presentations over a 3-year study period in Georgia. A
limited number of studies found spring and summer peaks
of ED presentations of self-harm and suicide attempts.*1°

We aim to address this knowledge gap on seasonality
in ED presentations, which has implications for service
utilization, resource allocation, service planning, and
perhaps community-based preventative approaches.
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Clinical Points

« Acute emergency department (ED) psychiatric
presentations in Australia show seasonal increases in
spring and summer.

- Chronotropic strategies to assist patients in navigating
changes in daylength and establishing stable sleep-
wake cycles to prevent worsening mental health
should be considered.

. There is a potential time-lag effect of worsening
psychiatric health in winter months, leading to ED
presentations in spring and summer, which may
require specific intervention aimed at preventing
deterioration to the extent of ED presentation.

- Prevention and treatment of drug and alcohol
abuse may also need spring and summer seasonal
intervention, if not earlier in winter, as a potential
means to reduce related ED psychiatric presentations.

This is particularly pertinent in Anglosphere countries,
with current service demand pressures on EDs leading
to negative patient outcomes.!! In Australia, mental
health—related presentations constituted 3.5% of all ED
presentations in 2020-2021, and such presentations
have been steadily increasing over the past 15 years.!?
Patients presenting for mental health reasons are more
likely to have a longer waiting time to initially be seen
in EDs and to have a longer ED length of stay compared
to all other health presentations, further contributing to
hospital access block.!? Similarly, in the United States,
there was a 44% increase in ED visits for mental health
or substance use disorders between 2006 and 2014.13
Accordingly, analysis of seasonal variation in mental
health—related ED presentations is currently needed to
inform policy and practice in Australian emergency care.

METHODS

We analyzed the publicly available Australian Institute
for Health and Welfare (ATHW) aggregated data relating
to ED psychiatry presentations between 2014-2015 and
2020-2021. These data are drawn from the National Non-
Admitted Patient Emergency Department Care Database,
which maintains data on ED public hospital (not private
hospital) presentations across Australia. ED presentations
are coded according to the Australian Modification of
ICD-10 (ICD-10-AM). For this purpose, mental health is

broadly defined to include all presentations with a principal

diagnosis within the mental and behavioral disorders
chapter of ICD-10-AM (codes FOO—F99). The data were
delineated by quarter of presentation, with quarter 1

to 4 corresponding to the financial year (ie, Q1 =July—

September, Q2 = October—December, Q3 = January—March,

Q4 = April-June) as an approximation for the related
seasons (winter, spring, summer, autumn). The data
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were stratified by sex (male and female) and age (18-24,
25-64, = 65). We grouped and organized these data.
Descriptive analysis was followed by regression
analysis. On the basis of visual inspection of times
series plots, the magnitude of the seasonal fluctuations
appeared to be not related to the overall trend level of the
series, suggesting that the 2 components were additive
(ie, X, = Trend, + Seasonal,, where X, is the value of ED
presentations at time t). Therefore, to isolate the seasonal
effects, a linear regression analysis was performed.
Because these were quarterly data, the regression model
included a constant term and 3 dummy variables with
Q4 ED presentations (April-June) as referent. Also,
because interpreting the results as “net of the time trend”
is confusing, we performed a regression model where ¢
was the sample mean of our time variable. Accordingly,
the time variable was centered in the regression model
so that estimates of ED presentations for each quarter
were interpreted around the midpoint of the series.
Ethics approval was not required or sought, as
data were publicly available in deidentified aggregate
format and approved for release by the Australian
federal government through the ATHW.!2

RESULTS

There is a consistent trend for increased ED
psychiatry presentations in the Australian (southern
hemisphere) spring and summer months of October
to December and January to March when compared to
autumn and winter months of April to June and July
to September. Figure 1 shows the seasonal pattern
of ED psychiatry presentations throughout the study
period, with consistent peaks in spring and summer
months and troughs in autumn and winter months.

To quantify the seasonal differences, we performed
quarterly seasonal calculation of the aggregated
difference in numbers of presentations from the autumn
quarter baseline, expressed as a percentage, across all
7 years of the study (Table 1). On average, the spring
(October—December) quarter psychiatry presentations
were 9% to 10% more than the baseline autumn quarter
(April-June). This increase continued into the summer
(January—March) quarter, with 7.5% more presentations
compared to baseline. Seasonal variation amplitude
was similar in males and females. Males had a spring
presentation peak of 9.98% compared to the autumn
baseline, while females showed a summer peak of
7.84%. These findings were consistent for the 18—24 and
25-64 age groups and by sex. Males aged 18—24 years
showed a particularly prominent spring peak increase in
presentations of 14.38%. Women aged 25—64 years also
showed a summer seasonal presentation peak of 10.33%.
In contrast, the cohort > 65 years demonstrated winter
peaks of 4.92% (males) and 3.85% (females), as well as
spring peaks of 4.1% (male) and 6.0% (female). In this
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Figure 1.

Seasonal Pattern of Emergency Department Psychiatry Presentations Throughout
the Study Period (2014-2021: Male vs Female)
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Table 1.
% Difference in Emergency Department Presentations From Autumn Baseline
MalesAged FemalesAged MalesAged  Females Aged Males Females
Season Total Male Female 18-24y 18-24y 25-64y 25-64y Aged>65y Aged>65y
Autumn (baseline),n  68,896.0 35,538.3 33,333.2 5,204.5 5,792.8 23,812.4 18,922.8 3,639.8 4,184.8
Winter 2.0 2.8 1.2 43 1.7 21 0.6 49 3.9
Spring 9.3 10.0 8.6 14.4 9.0 103 10.1 4.1 6.0
Summer 75 73 7.8 8.3 7.0 7.9 10.3 2.4 23

age group, there was a smaller amplitude spring seasonal

presentation peak and a much smaller summer peak.
Table 2 shows results of a seasonal linear

regression model for ED psychiatry presentations

by sex and age group. The time variable is mean-

centered; therefore, all estimates are interpreted as

around the midpoint of the series for a given quarter.

Consistent with the approach to the numerical count

data in Table 1, the fourth quarter (corresponding to

April-June, ie, autumn) is the referent baseline.

All Age Combined Results by Sex

The estimated means are the average number of ED
presentations (see column 2 of Table 2). For males,
the average number of ED visits in quarter 4 (referent)
is 35,538. The average number of ED visits in quarter
1is 35,538 + 1,002 =36,540, and this increase is not
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statistically significant (P=.224). The average number
of ED visits for males in quarter 2 is 39,086 (35,538 +
3,548), and this increase is statistically significant when
compared to quarter 4 (P <.001). The average number
of ED visits for males in quarter 3 is 38,117 (35,538 +
2,579), which is also a statistically significant increase
(P=.004) when compared to quarter 4. Overall, quarter
2 has the largest statistically significant increase in male
ED psychiatric presentations followed by quarter 3.

For females of all ages combined, the average number
of ED presentations in quarter 4 (referent) is 33,333
(see column 3 of Table 2). The average number of ED
visits in quarter 1 is 33,720, and this increase is not
statistically significant (P=.363). The average number
of ED visits in quarter 2 is 36,183, and this increase is
statistically significantly higher than quarter 4 (P<.001).
The average number of ED visits in quarter 3 is 35,947

Prim Care Companion CNS Disord 2024;26(1):23m03629 | Psychiatrist.com

e3


mailto:permissions%40psychiatrist.com?subject=

Della et al

Table 2.
Summary of Statistical Analysis by Age and Sex®*
Age Total 18-24y 25-64y >65y
Sex Male Female Male Male Female Male Female
Quarter 4 35,538 33,333 5,205 23,812 18,922 3,640 4,185
(referent)
Quarter 1 36,540 33,720 5,429 24,323 19,044 3,819 4,346
[35,372-37,708],  [3,312-34,330], [5,240-5,618], [5,736-6,047],  [23,398-25,248], [18,579-19,510], [3,733-3,905], [4,265-4,427],
P=.224 P=.363 P=.098 P=.430 P=.707 P=.006 P=.008
Quarter 2 39,086 36,183 5,953 26,268 20,832 3,790 4,437
[37,922-40,250], [35,577-36,790],  [5,765-6,141], [6,161-6,470],  [25,347-27,189], [20,368-21,296],  [3,704-3,875], [4,356-4,518],
P<.001 P<.001 P<.001 P=.001 P<.001 P=.018] P<.001
Quarter 3 38,117 35,947 5,638 25,704 20,877 3,728 4,279

(36,954-39,281], [35,341-36,554],  [5,449-5,826], [6,046-6,355]  [24,783-26,625], [20,413-21,341], [3,642-3,813] [4,199-4,360),

P=.004 P<.001 P=.003

P=.006 P<.001 P=.146 P=.100

Values presented as estimates [95% Cl]. Values have been rounded to nearest whole number.
Quarter 4 is the referent, and reported value is the constant used for statistical comparison for values in other quarters.

and is also a statistically significant increase in ED
visits when compared to quarter 4 (P<.001). Therefore,
in females, both quarters 2 and 3 have a statistically
significant increase in ED psychiatry presentations.

Age Stratified Results by Sex

For males aged 18—24 years, ED presentations in
quarter 1 were not statistically significantly different
than in quarter 4 (5,429 vs 5,205, P=.098). There
was a statistically significant increase between quarter
2 versus quarter 4 (5,953 vs 5,205, P<.001) and
quarter 3 versus quarter 4 (5,638 vs 5,205, P=.003).
For females aged 18—24, there was no statistically
significant difference in ED presentations in quarter
1 compared to quarter 4 (5,892 vs 5,793, P=.364).
There was a statistically significant increase between
quarter 2 versus quarter 4 (6,316 vs 5,793, P<.001) and
quarter 3 versus quarter 4 (6,200 vs 5,793, P=.001).

For males aged 25—-64 years, the average number
of ED presentations was not significantly different
between quarter 1 versus quarter 4 (24,323 vs 23,812,
P=.430). Presentation rates for this cohort in quarter 2
were higher compared to quarter 4 (26,268 vs 23,812,
P=.001) and in quarter 3 versus quarter 4 (25,704 vs
23,812, P=.006). A similar pattern of seasonal effects
was found for females in this age group (25—64 years)
with quarter 4 as referent: a nonsignificant increase in
quarter 1 (19,044 vs 18,922, P=.707) and statistically
significant increases in quarter 2 (20,832 vs 18,922,
P<.001) and quarter 3 (20,877 vs 18,922, P<.001).

For males in the age group > 65 years, there was a
statistically significant increase in ED visits in quarter
1 versus quarter 4 (3,819 vs 3,640, P=.006) and
quarter 2 versus quarter 4 (3,790 vs 3,640, P=.018).
However, there was no statistically significant change
in presentations in quarter 3 versus quarter 4 (3,728
vs 3,640, P=.146). A similar trend was also found for
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females in this age group (= 65 years) with quarter 4
as referent: a statistically significant increase in both
quarter 1 (4,346 vs 4,185, P=.008) and quarter 2
(4,437 vs 4,185, P<.001). On the other hand, there
was no significant change in ED presentation rates for
this cohort in quarter 3 (4,279 vs 4,185, P=.100).

DISCUSSION

There was seasonal variation in ED psychiatric
presentations consistent with the previous data on
seasonal variation of suicide rates, hospital admission
rates for mania, and ED presentations for self-harm
and suicide attempts. The degree of this seasonal
variation is significant in all cohorts < 65 years of
age, with a more protracted spring and summer
peak for females compared to males (who only
demonstrate a statistically significant spring peak).

Factors Affecting Seasonal Variation
in ED Psychiatric Presentations

Biological factors. Patterns of seasonal variation
in psychiatric presentations may arise for a number
of reasons. Various biological factors have been
suggested to contribute to seasonality in both suicide
and mood variation, with a time-lag effect potentially
explaining differing peak seasons.!* Seasonal variation
has been reported for multiple neurotransmitter
systems, especially seasonal variations in serotonergic
and dopaminergic systems, which have biological
roles in mood, cognition, and reward signaling.'®

Light strongly entrains the human internal clock,
leading to modifications in brain function with variation
in daylight hours through the year. Therefore, circadian
rhythm changes are also likely to mediate seasonal effects.
An inability of the circadian rhythm to accommodate
to seasonal changes might increase the risk for various
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mood and behavioral problems.'® This is perhaps best
demonstrated through seasonal affective disorder
(SAD), wherein a delay in the circadian rhythm might
be responsible for the winter depression seen in this
condition.'® In turn, this may, through a time-lag effect
from winter circadian dysrhythmia, lead to summer
presentations to the ED. In Australia, such circadian-
related seasonality may be more pronounced in southern
states when compared to the tropical northern regions.”
Variation in circadian rhythm is also considered
a significant contributor to seasonal variation in ED
presentations for people with bipolar affective disorder,
who may be affected by light exposure and melatonergic
signaling.!® In bipolar affective disorder, there may be
a shorter than usual circadian rhythm, both phase-
delay and phase-advance in circadian rhythm, and an
inherent instability in circadian rhythm that can be prone
to desynchronization and disruption.!® This may be
linked to melatonergic disruption, with decreased peak
melatonin levels in people with bipolar disorder, along
with hypersensitive pineal responses to light exposure.!®
Chronotropic factors may specifically contribute to the
greater seasonal variation we observed in females, who
display both greater sensitivity to circadian modulation
and seasonal fluctuation in markers of serotonin activity
when compared to males.’ Zhang and Volkow' postulate
that the delayed circadian phase in younger adults
may drive the more prominent seasonal differences
seen in this cohort compared to older adults.
Social factors. Social factors may also contribute
to seasonal variation in ED psychiatry presentations.
Durkheim first suggested this might contribute to
seasonality of suicide rates. He postulated increased
interpersonal activity in the clement weather of spring and
summer might catalyze interpersonal conflict, which in
some individuals may lead to suicidal behavior, situational
crises, or exacerbation of underlying psychiatric illnesses
or personality vulnerabilities.!® The “broken promises”
theory may also contribute to seasonal variation in
ED psychiatry presentations. This theory has mainly
been suggested to contribute to suicide seasonality,
wherein the metaphorical new beginning of spring
may fail to live up to an individual’s expectations and
lead to suicidal behavior.? This same mechanism may
not only lead to suicidal behavior or ideation, but also
contribute to ED presentations through exacerbations
of mental illnesses or personality vulnerabilities.
Seasonal variation in employment activity may also
contribute to seasonality in ED presentations, particularly
in rural areas with large agricultural employment.2®*!
This has previously been reflected in studies relating to
suicide seasonality, which tends to be most pronounced in
agricultural communities, despite increased agricultural
activity during spring.?! This seasonality may arise
through increased psychological stress in spring due to
the importance of the harvest for the overall success of the
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year, which in turn may be impacted by the climate and
various other factors outside of an individual’s control.??
Substance use effects. Seasonal variation in mental
health, and in particular ED psychiatric presentations,
may arise from seasonal variation in drug and alcohol
use. There are summer peaks to alcohol consumption in
Australia®® and a prominent summer peak for alcohol-
related suicides in coronial data.?* Further data suggest
that a spring and summer peak to alcohol use is a
worldwide trend, with studies from the Netherlands®®
and Norway?® finding spring and summer peaks in
alcohol consumption, correlating with sales data showing
peaks for alcohol sales in these seasons. The latter of
these specifically found that the amplitude of seasonal
variation in binge drinking was higher for women than
men, which may contribute to the extended summer
peak to ED presentations seen in women.?® Summer
alcohol consumption peaks have also been found in
Switzerland and Canada,?”?® as well as summer peaks
for hospital admissions for alcohol-related hepatitis®
in the United States and pancreatitis®® in Wales.
There are scarce seasonal variation data for illicit
drug use, although in the United States, Palamar et
al®! found that summer is a risk factor for initiation
of cannabis, cocaine, LSD, and MDMA, all of which
may lead to specific substance-induced ED psychiatric
presentations or may be a significant comorbid factor,
influencing overall ED psychiatric presentations.
Also, wastewater analysis has suggested record
high illicit drug consumption is most likely to occur
in December in Australia (without specifying any
particular drugs),®> while in Canada cannabis and
cocaine use both peaked in summer months and
codeine was detected at lower levels in late summer.*?
Temporal effects. Spring and summer peaks to ED
psychiatric presentations may result from time-lagged
effects from onset of illness to ED/hospital presentation.
Souétre et al** suggest that while the lag time for a
condition such as mania is quite short (< 1 month),
depression may have a lag time of 3—6 months between
initial symptom onset and hospital admission. This
may account for some of the spring and summer peak
to ED psychiatric presentations for depression whose
onset may have been in winter,! but which culminated
in ED/hospital presentation a few months later.
Age-related effects. The observed winter and spring
peak to ED psychiatric presentations in older adults may
arise from different factors compared to those seen in
younger people. For example, Australian data suggest that
older adults are less likely to engage in high-risk alcohol
consumption and to consume illicit drugs than younger
adults, while being more likely to be daily drinkers.*
This may contribute to less pronounced seasonal peaks
and specifically the lack of summer peaks, given the
increased incidence of binge drinking in this season.
Older adults are less likely to be engaged in employment
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than younger people, and they may not experience seasonal
employment effects. Finally, there may also be differences
in biological factors contributing to ED psychiatry
presentations in older adults. Interestingly, Zhang and
Volkow?® report that SAD is more prevalent in youth, while
the incidence of melancholic depression has also been
demonstrated to be similar across various age groups.3¢*”

Limitations

Our research has some limitations. First, due to the
lack of diagnostic categorization in the dataset, it is not
possible to determine the diagnoses contributing to
the observed seasonal variation.” Furthermore, while
mental health diagnoses included suicidal ideation or
self-harm, which may have driven increased seasonal
ED presentations, those without an ICD diagnosis were
not included. Further studies might encompass all ED
presentations for suicidal behavior, given previous
studies investigating suicide attempts presenting to the
ED.!° Finally, while the country-wide nature of these
data represents a strength, it is also a limitation further
making etiologic analysis difficult given the wide-ranging
climates across different states in Australia. This is
particularly the case given the demonstrated higher
prevalence of SAD in Tasmania compared to other regions
of Australia.’” The majority of the Australian population
lives in large cities in coastal temperate zones, so the
study results may be most generalizable for those regions
on a representativeness basis as the source of the data.
Further studies should investigate seasonal variation
in each major city of Australia and correlate this with
specific climate conditions (eg, rain, sunshine hours,
temperature, humidity). This could allow for better
understanding of the factors influencing seasonality and
assist with implementing more city-specific preventative
measures and more targeted service planning.

CONCLUSIONS AND
CLINICAL IMPLICATIONS

The findings of this study are relevant in terms of
specifically planning for ED psychiatric resourcing and
requirements for hospital bed resources. Resources
aimed at preventing crises or providing aftercare
following ED psychiatric presentations may also benefit
from increased resourcing in the spring and summer
months. More speculatively, ED presentations may also
be minimized through increased primary care resourcing
in autumn and winter months, given the potential 3- to
6-month lag between disease onset and ED presentation
in some cases. Further research is needed to identify
specific etiologic and diagnostic factors contributing
to spring and summer seasonality of ED presentation
and whether this seasonality is manifest in large
Australian cities and, indeed, the rest of the world—
particularly in other similar high-income nations.

e6 Prim Care Companion CNS Disord 2024;26(1):23m03629 | Psychiatrist.com

Della et al

Article Information

Published Online: February 6, 2024. https://doi.org/10.4088/PCC.23m03629

© 2024 Physicians Postgraduate Press, Inc.

Submitted: August 23, 2023; accepted October 19, 2023.

To Cite: Della DF, Smith D, Looi JCL, et al. Seasonal surge for mental health demand in
emergency departments. Prim Care Companion CNS Disord. 2024;26(1):23m03629.
Author Affiliations: College of Medicine and Public Health, Flinders University,
Adelaide, South Australia, Australia (Della, Smith, Allison, Bastiampillai); Academic
Unit of Psychiatry and Addiction Medicine, The Australian National University School
of Medicine and Psychology, Canberra, ACT, Australia (Looi); Consortium of Australian-
Academic Psychiatrists for Independent Policy and Research Analysis, Canberra, ACT,
Australia (Looi, Allsion, Bastiampillai); Department of Psychiatry, Monash University,
Wellington Road, Clayton, VIC, Australia (Bastiampillai).

Corresponding Author: David Della, BParamedicSc, MD, Flinders Medical Centre,
Flinders Drive, Bedford Park, SA 5042 (dell0079@flinders.edu.au).

Relevant Financial Relationships: None.

Funding/Support: None.

References

1. Burnett FH. The Secret Garden. Heinemann; 2011.

2. Della DF, Allison S, Bidargaddi N, et al. An umbrella systematic review of
seasonality in mood disorders and suicide risk: the impact on demand for primary
behavioral health care and acute psychiatric services. Prim Care Companion CNS
Disord. 2023;25(3):47217.

3. Boulay F, Berthier F, Sisteron O, et al. Seasonal variation in chronic heart failure
hospitalizations and mortality in France. Circulation. 1999;100(3):280-286.

4. Akintoye E, Briasoulis A, Egbe A, et al. Seasonal variation in hospitalization
outcomes in patients admitted for heart failure in the United States. Clin Cardiol.
2017;40(11):1105-1111.

5. Moriyama M, Hugentobler WJ, Iwasaki A. Seasonality of respiratory viral
infections. Annu Rev Virol. 2020;7(1):83-101.

6. Hamedani AG, Thibault D, Willis AW. Seasonal variation in neurologic
hospitalizations in the United States. Ann Neurol. 2023;93(4):743-751.

7. Rollnik JD, Dimsdale JE, Ng B. Variation of psychiatric emergencies across
seasons in San Diego County. Depress Anxiety. 2000;11(1):48-49.

8. HeboyanV, Stevens S, McCall WV. Effects of seasonality and daylight savings
time on emergency department visits for mental health disorders. Am J Emerg
Med. 2019;37(8):1476-1481.

9. Zeppegno P, Gramaglia C, Castello LM, et al. Suicide attempts and emergency
room psychiatric consultation. BMC Psychiatry. 2015;15(1):13.

10. Coimbra DG, Pereira E Silva AC, de Sousa-Rodrigues CF, et al. Do suicide attempts
occur more frequently in the spring too? a systematic review and rhythmic
analysis. J Affect Disord. 2016;196:125-137.

11. Rogers B, Legaspi JP, Bastiampillai T. Hospital congestion: a market solution to
address delayed transfers of care from hospital beds. Med J Aust.
2023;218(7):298-300.

12. Australian Institute of Health and Welfare. Emergency department mental health
services. Canberra: AIHW;2022. Accessed July 1, 2023. https://www.aihw.gov.au/
mental-health/topic-areas/emergency-departments

13. Moore BJ, Stocks C, Owens PL. Trends in emergency department visits, 2006-
2014. The HCUP report: Healthcare cost and utilization project (HCUP): Statistical
briefs #227. September 2017. Accessed June 6, 2023. https://www.hcup-us.ahrq.
gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp

14. @verland S, Woicik W, Sikora L, et al. Seasonality and symptoms of depression: a
systematic review of the literature. Epidemiol Psychiatr Sci. 2020; 29:e31.

15. Zhang R, Volkow ND. Seasonality of brain function: role in psychiatric disorders.
Transl Psychiatry. 2023;13(1):65.

16. Nevarez-Flores AG, Bostock ECS, Neil AL. Should clinicians and the general
population be concerned about seasonal affective disorder in Australia? BMC
Psychiatry. 2021;21:317.

17. Nevarez-Flores AG, Bostock ECS, Neil AL. The underexplored presence of
seasonal affective disorder in the southern hemisphere: a narrative review of the
Australian literature. J Psychiatry Res. 2023;162:170-179.

18. Gonzalez R. The relationship between bipolar disorder and biological rhythms.

J Clin Psychiatry. 2014;75(4):e323-e331.

19. Durkheim E. Suicide: A Study in Sociology. New York, New York: Free Press; 1951.

20. YuJ,YangD, KimY, et al. Seasonality of suicide: a multi-country multi-community
observational study. Epidemiol Psychiatr Sci. 2020;29:e163.

21. Woo J-M, Okusaga O, Postolache TT. Seasonality of suicidal behavior. Int J
Environ Res Public Health. 2012;9(2):531-547.

22. Koskinen 0, Pukkila K, Hakko H, et al. Is occupation relevant in suicide? J Affect

Disord. 2002;70(2):197-203.
3. Australian Food News. Australian seasonal drinking habits as distilled by Roy

N

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.


mailto:permissions%40psychiatrist.com?subject=
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37230063&dopt=Abstract
https://doi.org/10.4088/PCC.22r03395
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10411853&dopt=Abstract
https://doi.org/10.1161/01.CIR.100.3.280
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28873233&dopt=Abstract
https://doi.org/10.1002/clc.22784
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32196426&dopt=Abstract
https://doi.org/10.1146/annurev-virology-012420-022445
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36515177&dopt=Abstract
https://doi.org/10.1002/ana.26579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10723637&dopt=Abstract
https://doi.org/10.1002/(SICI)1520-6394(2000)11:1%3c48::AID-DA9%3e3.0.CO;2-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30413364&dopt=Abstract
https://doi.org/10.1016/j.ajem.2018.10.056
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25652192&dopt=Abstract
https://doi.org/10.1186/s12888-015-0392-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26921865&dopt=Abstract
https://doi.org/10.1016/j.jad.2016.02.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36966447&dopt=Abstract
https://doi.org/10.5694/mja2.51876
https://www.aihw.gov.au/mental-health/topic-areas/emergency-departments
https://www.aihw.gov.au/mental-health/topic-areas/emergency-departments
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp
https://www.hcup-us.ahrq.gov/reports/statbriefs/sb227-Emergency-Department-Visit-Trends.jsp
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31006406&dopt=Abstract
https://doi.org/10.1017/S2045796019000209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36813773&dopt=Abstract
https://doi.org/10.1038/s41398-023-02365-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37167837&dopt=Abstract
https://doi.org/10.1016/j.jpsychires.2023.05.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24500332&dopt=Abstract
https://doi.org/10.4088/JCP.13r08507
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32829741&dopt=Abstract
https://doi.org/10.1017/S2045796020000748
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22470308&dopt=Abstract
https://doi.org/10.3390/ijerph9020531
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12117632&dopt=Abstract
https://doi.org/10.1016/S0165-0327(01)00307-X

Seasonal Surge in Mental Health ED Visits

24,
25.

26.

27.

28.

29.

30.

Posting of this PDF is not permitted. | For reprints or permissions, contact

Morgan Research. September 2015. Accessed June 1, 2023. https://www.
ausfoodnews.com.au/2015/09/07/australian-seasonal-drinking-habits-as-
distilled-by-roy-morgan-research.html

Chong DG, Buckley NA, Schumann JL, et al. Acute alcohol use in Australian
coronial suicide cases, 2010-2015. Drug Alcohol Depend. 2020;212:108066.
Lemmens PH, Knibbe RA. Seasonal variation in survey and sales estimates of
alcohol consumption. J Stud Alcohol. 1993;54(2):157-163.

Knudsen AK, Skogen JC. Monthly variations in self-report of time-specified and
typical alcohol use: the Nord-Trgndelag Health Study (HUNT3). BMC Public Health.
2015;15(1):172.

Foster S, Gmel G, Estévez N, et al. Temporal patterns of alcohol consumption and
alcohol-related road accidents in young Swiss men: seasonal, weekday and public
holiday effects. Alcohol Alcohol. 2015;50(5):565-572.

Ontario Public Health Association. Seasonal Trends in Alcohol Consumption. July
2016. Accessed June 1, 2023. https://opha.on.ca/
seasonal-trends-in-alcohol-consumption/

Sohal A, Bains K, Dhaliwal A, et al. Seasonal variations of hospital admissions for
alcohol-related hepatitis in the United States. Gastroenterol Res.
2022;15(2):75-81.

Roberts SE, Akbari A, Thorne K, et al. The incidence of acute pancreatitis: impact
of social deprivation, alcohol consumption, seasonal and demographic factors.
Aliment Pharmacol Ther. 2013;38(5):539-548.

permissions@psychiatrist.com. | © 2024 Physicians Postgraduate Press, Inc.

31

32.

33.

35.

36.

37.

Palamar JJ, Rutherford C, Keyes KM. Summer as a risk factor for drug initiation.
J Gen Intern Med. 2020;35(3):947-949.

Australian Criminal Intelligence Commission. ‘National Wastewater Drug
Monitoring Program—Report 15. March 2022. Accessed June 1, 2023. https://
www.acic.gov.au/sites/default/files/2022-03/National%20Wastewater%20
Drug%20Monitoring%20Program%20Report%2015%20%28v13_FINAL%20
n0%20UE%29.PDF

Werschler T, Brennan A. Statistics Canada. Analysis in Brief: Wastewater-based
Estimates of Cannabis and Drug Use in Canada: Pilot test Detailed Results. August
2019. Accessed 1 June 2023. https://www150.statcan.gc.ca/n1/pub/11-621-
m/11-621-m2019004-eng.htm

. Souétre E, Salvati E, Belugou JL, et al. Seasonality of suicides: environmental,

sociological and biological covariations. J Affect Disord. 1987;13(3):215-225.
Australian Institute of Health and Welfare. Alcohol, tobacco & other drugs in
Australia. Canberra: AIHW;2023. Accessed July 25, 2023. https://www.aihw.gov.
au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/priority-
populations/older-people

Nébbelin L, Bogren M, Mattisson C, et al. Incidence of melancholic depression by
age of onset and gender in the Lundby population, 1947-1997. Eur Arch Psychiatry
Clin Neurosci. 2023;273(5):1163-1173.

Parker G, Hyett MP, Friend P, et al. Does age impact on rating melancholic and
non-melancholic depressive symptoms? J Affect Disord. 2013;147(1-3):318-324.

Prim Care Companion CNS Disord 2024;26(1):23m03629 | Psychiatrist.com

e7


mailto:permissions%40psychiatrist.com?subject=
https://www.ausfoodnews.com.au/2015/09/07/australian-seasonal-drinking-habits-as-distilled-by-roy-morgan-research.html
https://www.ausfoodnews.com.au/2015/09/07/australian-seasonal-drinking-habits-as-distilled-by-roy-morgan-research.html
https://www.ausfoodnews.com.au/2015/09/07/australian-seasonal-drinking-habits-as-distilled-by-roy-morgan-research.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32473536&dopt=Abstract
https://doi.org/10.1016/j.drugalcdep.2020.108066
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8459709&dopt=Abstract
https://doi.org/10.15288/jsa.1993.54.157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25884177&dopt=Abstract
https://doi.org/10.1186/s12889-015-1533-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25904720&dopt=Abstract
https://doi.org/10.1093/alcalc/agv037
https://opha.on.ca/seasonal-trends-in-alcohol-consumption/
https://opha.on.ca/seasonal-trends-in-alcohol-consumption/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35572478&dopt=Abstract
https://doi.org/10.14740/gr1506
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23859492&dopt=Abstract
https://doi.org/10.1111/apt.12408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31338794&dopt=Abstract
https://doi.org/10.1007/s11606-019-05176-3
https://www.acic.gov.au/sites/default/files/2022-03/National%20Wastewater%20Drug%20Monitoring%20Program%20Report%2015%20%28v13_FINAL%20no%20UE%29.PDF
https://www.acic.gov.au/sites/default/files/2022-03/National%20Wastewater%20Drug%20Monitoring%20Program%20Report%2015%20%28v13_FINAL%20no%20UE%29.PDF
https://www.acic.gov.au/sites/default/files/2022-03/National%20Wastewater%20Drug%20Monitoring%20Program%20Report%2015%20%28v13_FINAL%20no%20UE%29.PDF
https://www.acic.gov.au/sites/default/files/2022-03/National%20Wastewater%20Drug%20Monitoring%20Program%20Report%2015%20%28v13_FINAL%20no%20UE%29.PDF
https://www150.statcan.gc.ca/n1/pub/11-621-m/11-621-m2019004-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-621-m/11-621-m2019004-eng.htm
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2960714&dopt=Abstract
https://doi.org/10.1016/0165-0327(87)90040-1
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/priority-populations/older-people
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/priority-populations/older-people
https://www.aihw.gov.au/reports/alcohol/alcohol-tobacco-other-drugs-australia/contents/priority-populations/older-people
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36334129&dopt=Abstract
https://doi.org/10.1007/s00406-022-01506-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23411026&dopt=Abstract
https://doi.org/10.1016/j.jad.2012.11.031

