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Suicide by young Australians,
2006-2015: a cross-sectional
analysis of national coronial

data

Abstract

Objective: To assess the demographic, social, and clinical characteristics of young
Australians who die by suicide.

Design: Retrospective analysis of National Coronial Information System (NCIS) data.
Setting, participants: People aged 10-24 years who died by suicide in Australia during
2006-2015.

Main outcome measures: Demographic, social, and clinical characteristics of young
people who died by suicide; circumstances of death recorded in the NCIS.

Results: 3365 young people died of suicide during 2006-2015 (including 2473 boys and
men, 73.5%); 1292 people (38.4%) lived in areas of greater socio-economic disadvantage.
Free text reports were included in the NCIS for 3027 people (90%), of whom 1237 (40.9%)
had diagnosed mental health disorders and 475 (15.7%) had possible mental health
disorders. Alcohol consumption near the time of death was detected in 1015 of 3027 cases
(33.5%); histories of self-harm were recorded in 940 cases (31.1%) and of illicit substance
misuse in 852 (28.1%). Adverse life events included history of abuse or neglect (223,
7.4%), suicide of relatives, friends, or acquaintances (202, 6.7%), and financial difficulties
(174, 5.8%).

Conclusions: Three-quarters of the young people who died by suicide were boys or young
men, and 57% had a either a diagnosed or possible mental health disorder, suggesting that
the mental health and wellbeing of young Australians should be a key target for youth
suicide prevention. To reduce the number of youth suicides, it is imperative that prevention
strategies target the mental health and psychosocial stressors that lead to suicidal crises in

young people.

Summary box

The known: Several demographic, clinical, and social risk factors are associated with
suicide by young people, but they have not been investigated on the national scale in
Australia.

The new: Among the 3027 young people who died by suicide during 2006—-2015, the

lifetime burdens of mental health problems (57%), self-harm (31%), and illicit substance
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use (28%) were high. Fewer than one-third were receiving mental health care at the time of
their deaths.

The implications: We need to ensure that young people are better engaged with mental
health care and receive adequate support for dealing with mental health problems and

psychosocial stressors, such as employment and financial difficulties.

Suicide is the leading cause of death of Australians under 25 years of age.! The annual
number of youngrAwmstralians who died by suicide has nearly doubled over the past decade,
fromi279im:2009 to 458 in 2018; 25% of suicide deaths in 2018 were of people under 25,
while 15% were of people over 65.!

The suicidemrate increases sharply during adolescence, and is as much as ten times as
high for'people aged 15-29 years as for children aged 5-14 years.? Adolescence is also the
peak period for, the onset of mental health disorders, including depression, anxiety, and
substance use disorders.>* Social stressors such as parental discord,’ abuse and neglect,’
exposure.to suicide,® and rapid changes in emotional and cognitive development,? are also
associated with suicidal behaviour in adolescents.

In Australia, national and state-based suicide prevention strategies recognise young
people as being at particular risk and in need of specific preventive strategies.” But
information“on the demographic, social, and clinical antecedents of suicide by young
Australians is limited to studies restricted by geographic location®® or suicide method,!?:!!
or studiesythat.included both young people and adults.!> We therefore analysed national
suicidesmortality data to identify the demographic, social, and clinical characteristics of

young Australians who died by suicide during 2006-2015.

Methods

We conducted a retrospective national study of suicide in Australia by people aged 10-24
years during 2006-2015, based upon data from the National Coronial Information System
(NCIS).[The year 2015 was selected as the study endpoint because more than 90% of
intentional'self-harm cases to the end of 2015 had been closed by the time of our analysis.!3
Cases wete extracted from the NCIS database in April 2017, and we updated our search for closed
casesjindune2019.

The NCIS is an online data repository for all external cause deaths in Australia.
Individual deaths are recorded as cases, comprising a core dataset. Additional information
is available as free text documents, including police reports, coroners’ reports, autopsy
reports, and post mortem toxicology reports. We included cases in our analysis if the
deceased-had been aged 10-24 years and died during 1 January 2006 — 31 December 2015,
the causeyof death was recorded as “intentional self-harm”, and the case had been closed
by the coroner (ie, investigation complete) (further details: online Supporting Information,

part 1.1).
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Study variables

We extracted NCIS core data on age, Indigenous status, method of suicide, location of
suicide, and remoteness and geospatial information on the location of death. Population
level data from the 2011 Index of Relative Socio-economic Disadvantage (IRSD) was
obtained from the Australian Bureau of Statistics.!# The social and clinical antecedents of
suicide were collected from police, coroner, autopsy, and toxicology reports. In cases of
discrepancies between information in the police and coroner reports, information in the

coroner report was deemed final (Supporting Information, table 1).

Statistical analysis

We calculated age- and sex-specific suicide rates (number per 100 000 person-years).
Population estimates were extracted from the Australian Bureau of Statistics annual mid-
year estimated resident population of people aged 10-24 years (2006-2015) using
TableBuilder.!3 For the free text analysis, antecedents of suicide were coded as categorical
variables in an Excel spreadsheet (Microsoft). Data were coded as the presence or absence
of the relevant characteristic unless otherwise specified (Supporting Information, table 2).
Results for each variable are reported as proportions, overall and by sex. All analyses were

conducted in R 3.6.0 (R Foundation for Statistical Computing).

Ethics approval

Qur study was approved by the Justice Human Research Ethics Committee (reference,

CF/15/13188).

Results

Between 1 January 2006 and 31 December 2015, 3365 people aged 10-24 years died by
suicide in Australia (Box 1), a rate of 7.59 per 100 000 people in this age group (males:
10.9 per 100 000; females: 4.1 per 100 000). Annual age-specific rates were higher for
people aged 19-24 years (males, 19.1 per 100 000; females, 5.9 per 100 000) than for those
aged 15-19 years (males, 11.6 per 100 000; females, 5.3 per 100 000) or 10—14 years (both
sexes, 1.0 per 100 000). Suicide rates among people aged 10-24 years were highest in the
Northern Territory (27.4 per 100 000) and Western Australia (10.1 per 100 000), and lowest
in the Australian Capital Territory (0.7 per 100 000) (Supporting Information, figures 1—
3).

Demographic characteristics and circumstances of death

Most suicides were by boys or men (2473 of 3365, 73.5%); 484 suicides (14.4%) were by
Aboriginal or Torres Strait Islander Australians, 255 (7.6%) by people residing in remote
or very remote locations, and 1292 (38.4%) by people residing in the most disadvantaged
regions in Australia (IRSD deciles 1-3, based on 2011 Statistical Areas 2 category for place
of residence).! Hanging or strangulation (2341 deaths, 69.6%), poisoning by gaseous
substances (183, 5.4%), falls from heights (179, 5.3%), and railway suicides (172, 5.1%)

were the most frequent methods of suicide; most of the young people took their lives at
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home (2242 deaths, 66.6%) (Box 2, Supporting Information, figure 4).

Social, clinical and adverse life events characteristics (free text data)

Narrative text was unavailable from both the police and coroners’ reports for 338 of 3365
cases (10.0%), including all 240 cases in South Australia (Supporting Information, part
1.2). Consequently, free text reports for the deaths of 3027 young people (90.0%), including
separate/toxicology reports for 2996 people, were examined for information on the social
and clinicalyantecedents of their deaths.

Atithertimerofideath, 879 of 3027 people (29.0%) were enrolled in education or training,
994 (32.8%) were employed, and 1172 (38.7%) were neither employed nor in education or
training. A total of 142 (4.7%) had experienced deaths of parents, and 202 (6.7%) had been
exposed to the suicides of relatives, friends, or acquaintances. A history of abuse and
neglect was reported in 223 cases (7.4%), and 76 people (2.5%) had been exposed to
domesti¢ violence. History of contact with child protection services or out-of-home
placement (including foster care) was reported in 52 cases (1.7%), and 31 young people
(1.0%) had had'eontact with the juvenile justice system (Box 3).

A totalyof:1237 young people (40.9%) had confirmed mental health disorder diagnoses,
and 475 (15:7%) were reported as possibly having mental health disorders. The most
commonly recorded diagnosed disorders were depression (902 of 1237 people, 72.9%),
anxiety (238, 19.2%), and psychotic disorders (175, 14.1%) (Box 4; Supporting
Informafion, table 4). A history of non-fatal self-harm or attempted suicide was reported in
940 cases (31:1%), including for 161 young people (5.3%) in the 12 months prior to their
deaths. Suicide notes were left by 815 people (26.9%); 1123 (37.1%) had communicated
suicidal thoughts, to friends or family members (Box 4).

Illicit substance use was indicated in toxicology, autopsy or coroner reports for 852 of
3027 people (28.1%), and evidence of alcohol consumption near the time of death was
noted in 1015 cases (33.5%), including 350 (11.6%) in which the alcohol concentration
exceeded 150:mg/dL (the threshold for significant cognitive impairment in adults).
Excessiveraleohol use or binge drinking was reported for 485 young people (16.0%) (Box

4).

Contact with mental health care services (free text data)

Overall; 496 0f 3027 young people (16.4%) had reportedly been admitted to hospital or
inpatient care'for treatment of mental health symptoms at least once during their lives, and
228 (7.5%)rhadsbeen discharged from emergency departments following treatment related
to mental health'symptoms (Box 5). A total of 2210 of 3027 young people (73.2%) had a
diagnosed or possible mental health disorder, a history of attempted suicide or illicit
substance misuse, or had presented to emergency departments for a mental health-related
events.

Of the 1237 young people with diagnosed mental health disorders, 1002 (81.0%) were
receiving treatment at the time of death: 521 (52.0%) were receiving
psychopharmacological treatment, 359 (35.8%) were receiving both psychotropic

medication and psychological therapy/case management, and 122 (12.2%) were receiving
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psychological therapy/case management alone. Young people were often prescribed more
than one medication; the most commonly recorded medication types were antidepressants
(293 of 1237, 23.7%), benzodiazepines and other anxiolytics (169 of 1237, 13.7%), and
antipsychotics (120 of 1237, 10.0%).

Discussion

We_examined the demographic characteristics, circumstances of death, and social and
clinical antecedents of suicide by people aged 10-24 years in Australia during 2006-2015.
Three-quarters of suicides were by boys and young men. In 41% of all cases, the young
people who had taken their own lives had diagnosed mental disorders, and a further 16%
had histories of possible mental health disorders. In all, 57% of young people had a either
a diagnosed or possible mental health disorder, suggesting that the mental health and
wellbeing of Australian young people should remain a key target for youth suicide
prevention.

Several measures that have shown promise in reducing suicide risk have been discussed
in the literature. Evidence-based early intervention services can reduce suicide risk during
treatment,'” and some young people require only short term interventions.'® A recent
modelling study found that the youth suicide rate in Australia could be reduced markedly
by providing coordinated care after discharge from emergency departments following
tteatment for self-harm, and by increasing the capacity of specialist mental health
services.!® Moreover, our findings suggest that further investment in drug and alcohol
services could be helpful, as one-third of young people who died by suicide had used illicit
substances. Interventions that improve treatment engagement and adherence could also
ayert as many as one in ten suicide deaths.?%For example, the results of digital delivery of
brief contact interventions to people who presented to emergency departments during
suicidal crises have been promising,?! and should be further investigated for assisting
digitally proficient young people.’

However, despite several government inquiries,’?>?3 there have been no efforts to
systematically introduce clinical interventions for this purpose in emergency departments
across Australia. Nor have there been coordinated efforts to strengthen service systems (eg,
referral pathways) at critical points of entry, such as primary care, and discharge, such as
¢iergency departments.” Closing such gaps in service provision could assist prevent youth
suicide.

More than one-third of young people who died by suicide resided in disadvantaged
regions, confirming that poverty and social disparities are significant determinants of
mental health for Australian youth. Further, 39% of young people were not employed or in
education or training at the time of death. A major economic contraction has accompanied
the coronavirus disease 2019 (COVID-19) pandemic, and young adults have been

particularly affected by job losses and financial stressors.>* Given the association between

25

economic recession and suicide, particularly among young men,> investments that provide

financial security for young people not in education or employment (eg, JobKeeper and
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JobSeeker) should remain a national priority.

We found that 36% of boys and young men and 39% of girls and young women
communicated their distress to family and friends prior to their suicides, either online or
directly. A recent psychological autopsy study found that next of kin have significantly
greater knowledge of suicide warning signs than health care professionals,?® and could
consequently be usefully consulted during clinical decision making. As hanging is the most
frequent method of suicide used by young people!! and has a high fatality rate (83%),2’
engaging relatives in safety planning and means restriction counselling’® may be
particularly useful.

Improwvingstherability of community members (including other young people) to detect
and respond to people at risk of self-harm in others is critical. A United States study found
that providing gatekeeper training to students at 18 schools increased their mental health
literacy, theirWillingness to seek help, and their confidence in talking about suicide.?® An
Australian_study that included 20 000 construction workers found that levels of mental
health and.suicide prevention literacy were lower in younger than older men, but that young

men were amenable to education, particularly when delivered in the workplace.?’

Limitations

First, coroners’*determinations of intent may have led to our excluding some suicides as
accidental”deaths or as being of undetermined intent.3’ Second, when data were not
recorded for'a particular variable, we assumed a negative value or that the variable was not
relevant-to-the.case. This may be particularly relevant for risk factors such as possible
mental health,disorders, sexual and gender identity, Indigenous status, and history of abuse
and neglect;' which may be more reliably ascertainable from self-reports. Third, our reliance
on post mortem toxicology reports for information about psychopharmacological treatment
meant that we did not have consistent data on dose, duration of treatment, or safety
considerations, all important for the pharmaceutical management of young people at risk
of suicide. Finally, we did not include a control group in our study, and the causal

inferences that can be drawn from our cross-sectional study are consequently limited.

Conclusion

In our.natienal study, three-quarters of the young people who died by suicide were boys or
young mien, and more than half had diagnosed or possible mental health disorders. More
than two-thirds of young people who died by suicide were not receiving therapy for mental
health problems, suggesting that an opportunity for intervention is being missed. The
availability and quality of specialist youth mental health services is currently being
assessed asfpart of the Australian Productivity Commission assessment of mental health
care Sefvices?” and in Victoria by a Royal Commission.?3 We hope that these investigations,
together with our findings, help improve access to and the quality of care for young people
in Australia experiencing suicidal crises.
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Box 1. Suicide by people aged 10-24 years, Australia, 2006-2015, by sex
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Box 2. Demographic characteristics and circumstances of death for people aged
10-24 years who died by suicide, Australia, 2006-2015 (core NCIS variables

data)
Characteristic Total Females Males
Number of people 3365 892 2473
Age group (years)
10-14 127 (3.8%) 59 (6.6%) 68 (2.7%)
15-19 1235 (36.7%) 374 (41.9%) 861 (34.8%)
20-24 2003 (59.5%) 459 (51.5%)

Mean (standard deviation)
Aboriginal and Terres<Strait Islander
Socio-economig’status (IRSD)*

Most disadvantaged (deciles 1-3)

Moderately disadvantaged (deciles 4-7)

Least disadvantaged (deciles 8-10)
Remoteness*

Major cities/inner.or-outer regional

Remote/veryremote
Method of suicide

Hanging jorsstrangulation

Poisoning by gaseous substances

Fall fromga“height

Railway

Poisoning

Firearms

Crashed vehicle

Sharp object

Jumped in front of vehicle

Drowning

Immolation or thermal injury
Location of suicide

Home

Public recreation setting

Transport setting

School or education setting

Medical service area or correctional setting

Industrial or commercial setting
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20.1 (2.9)

484 (14.4%)

1292 (38.4%)
1295 (38.5%)
778 (23.1%)

3110 (92.4%)

255 (7.6%)

2341 (69.6%)
183 (5.4%)
179 (5.3%)
172 (5.1%)
154 (4.6%)
130 (3.9%)
49 (1.5%)
35 (1.0%)
32 (1.0%)
15 (0.4%)
11 (0.3%)

2242 (66.6%)

433 (12.9%)

410 (12.5%)
50 (1.5%)
62 (1.8%)

87 (2.6%)

19.2 (3.2)

153 (17.2%)

326 (36.5%)
349 (39.1%)
217 (24.3%)

827 (92.7%)
65 (7.3%)

638 (71.5%)
31 (3.5%)
47 (5.3%)
47 (5.3%)
80 (9.0%)
6 (0.7%)
10 (0.8%)
6 (0.7%)
7 (0.8%)

0
0

655 (73.4%)
87 (9.8%)
93 (10.4%)
10 (1.1%)
18 (2.0%)

17 (1.9%)

1544 (62.4%)
20.2 (2.8)
331 (13.4%)

966 (39.1%)
946 (38.3%)
561 (22.6%)

2283 (92.3%)

190 (7.7%)

1703 (68.9%)
152 (6.1%)
132 (5.3%)
125 (5.1%)
74 (3.0%)
124 (5.0%)
39 (1.6%)
29 (1.2%)
25 (1.0%)
15 (0.6%)
11 (0.4%)

1587 (64.2%)
346 (14.0%)

317 (12.8%)
40 (1.6%)
44 (1.8%)

70 (2.8%)



Other 81 (2.4%) 12 (1.4%) 69 (2.8%)

IRSD = Index Relative Socio-economic Disadvantage;' NCIS = National Coronial Information System.

* Based on 2011 Statistical Areas 2 for area of residence.®
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Box 3. Demographic and social characteristics, and adverse life events of

people aged 10-24 years who died by suicide, Australia, 2006-2015 (free text

data)

Characteristic

Total

Females

Males

Number of people
Demographic characteristics
Aged 18 years or less
Aboriginal or TorresiStraitislander
LGBTI identification
Employment/educationdat time,of death*
Employed

Enrolled in education/training

Neither employed nomin education/training

Social characteristics
Living alone
Parents separated or divorced

Social isolation (past month)

Difficulty finding employment (past year)

Financial problems at.the time of death

Job loss past month

Family problems or conflicty(lifetime)

Family problemssor conflict (past year)

Peer problems or conflict (past year)

Difficulty making friends (lifetime)

History of bullying (lifetime)

Relationship breakdown (past year)

Relationship breakdown (past month)

Relationship breakdown (past week)
Adverse life events

Death of parent (lifetime)

Exposure to suicide (lifetime)

Exposure to suicide(pastyear)

History of abuse or_neglect (lifetime)

Exposure to domesticwiolence (lifetime)

Contact with child protection services

(lifetime)

Contact with juvenile justice system

(lifetime)
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3027

915 (30.2%)
458 (15.1%)
67 (2.2%)

994 (32.8%)
879 (29.0%)
1154 (38.7%)

266 (8.8%)
800 (26.4%)
136 (4.5%)
66 (2.2%)
174 (5.8%)
58 (1.9%)
524 (17.3%)
486/524 (92.8%)
150 (5.0%)
76 (2.5%)

76 (2.5%)
634 (20.9%)
517/634 (81.6%)
261/634 (41.2%)

142 (4.7%)
202 (6.7%)
109/202 (54.0%)
223 (7.4%)
76 (2.5%)

52 (1.7%)

31 (1.0%)

813

321 (39.5%)
148 (18.2%)
26 (3.2%)

172 (21.2%)
334 (41.1%)
307 (37.8%)

73 (9.0%)
241 (29.6%)
38 (4.7%)

4 (0.5%)

28 (3.4%)

4 (0.5%)
178 (21.9%)
160/178 (89.9%)
65 (8.0%)

17 (2.1%)

40 (4.9%)
144 (17.7%)
115/144(79.9%)
70/144 (48.6%)

36 (4.4%)
59 (7.3%)
42/59 (71.2%)
120 (14.8%)
47 (5.8%)
27 (3.3%)

2 (0.2%)

2214

594 (26.8%)
310 (14.0%)

41 (1.9%)

822 (37.1%)
545 (24.6%)
847 (38.3%)

193 (8.7%)
559 (25.3%)
98 (4.4%)

62 (2.8%)
146 (6.6%)
54 (2.4%)
346 (15.6%)
326/346 (94.2%)
85 (3.8%)
59 (2.7%)
36 (1.6%)
490 (22.1%)
402/490 (82.0%)

191/490 (39.0%)

106 (4.8%)
143 (6.5%)
67/143 (46.9%)
103 (4.7%)
29 (1.3%)
25 (1.1%)

29 (1.3%)



LGBTI = lesbian, gay, bisexual, transgender, intersex.

* Individuals could be in both education and employment.
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Box 4. Mental health history and history of self-harm or suicidal ideation of

people aged 10-24 years who died by suicide, Australia, 2006-2015

Characteristic Total Females Males

Number of people 3027 813 2214

Mental health history

Diagnosed mental/health disorder 1237 (40.9%) 407 (50.1%) 830 (37.5%)
Undiagnosed Possiblesmentalthealth 475 (15.7%) 120 (14.8%) 355 (16.0%)
disorder

Mental health treatment at time of death 1100 (36.3%) 388 (47.7%) 712 (32.2%)

(diagnosed mental health disorder)

Diagnosed mental health disorders: total 1237 407 830
Depression 902 [72.9%] 314 [77.1%] 588 [70.8%]
Anxiety 238 [19.2%] 91 [22.4%] 830 [17.7%]
Psychotic disorders 175 [14.1%] 37 [9.1%] 138 [16.6%]
Substance misuse or dependence 164 [13.3%] 48 [11.8%] 116 [14.0%)]
Personality disorder. 94 [7.6%] 62 [15.2%)] 32 [3.9%]
Bipolar disorder 74 [6.0%] 30 [7.4%] 44 [5.3%]
Attention deficit/hyperactivity disorder 73 [5.9%] 10 [2.5%] 63 [7.6%]
Post-traumatic stress disorder 39 [3.2%] 22 [5.4%] 17 [2.0%]
Eating disorder 39 [3.2%] 33 [16.2%] 6 [0.3%]
Autism spectrum disorder 41 [3.3%] 3 [0.4%] 38 [4.6%]
Disruptive behavieur disorders 17 [1.4%] 3 [0.4%] 14 [1.7%]
Not indicated 54 [4.4%] 26 [6.4%] 56 [6.7%]

History of self-harm or suicidal ideation

Suicide attempt or'self-harm (lifetime) 940 (31.1%) 381 (46.9%) 559 (25.3%)
Suicide attempt or'self-harm (past year) 161 (5.3%) 78 (9.6%) 83 (3.7%)
Suicide attempt or selfsharm (past month) 88 (2.9%) 38 (4.7%) 50 (2.3%)
Suicide attempt on‘self-harm (past week) 39 (1.3%) 18 (2.2%) 21 (0.9%)

Behaviour beforersuicide

Suicide note written 815 (26.9%) 242 (27.1%) 573 (23.2%)
Communicated about suicidal ideation 1123 (37.1%) 319 (39.2%) 804 (36.3%)
Communicated about.suicidal ideation more 1017 (33.6%) 161 (19.8%) 401 (18.1%)
than once

Internet search'for suicide methods 90 (3.0%) 33 (4.1%) 57 (2.6%)
Communicated about suicide on social 94 (3.1%) 32 (3.9%) 62 (2.8%)
media

Substance misuse

Illicit substances detected at time of death 852 (28.1%) 183 (22.5%) 669 (30.2%)
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Cannabis

Methamphetamine

Other illicit substances

Alcohol detected at time of death

Alcohol concentration > 150 mg/dL at time of
death

Binge drinking or excessive alcohol

consumption (past month)

672 (22.2%)
222 (7.3%)
101 (3.3%)

1015 (33.5%)

350 (11.6%)

485 (16.0%)

147 (18.1%)
45 (5.5%)
25 (3.1%)

202 (24.9%)
70 (8.6%)

100 (15.2%)

525 (23.7%)
177 (8.0%)
76 (3.4%)

813 (36.7%)

280 (12.6%)

385 (13.8%)

Box 5. Contact with mental health services by people aged 10-24 years who died

by suicide, Australia, 20062015

Contact with mental health services

Total

Females

Males

Number of people
Emergency department
Lifetime
More than one episode (lifetime)
Past year
Past'month
Past,week
Hospital'admission
Lifetime
More thansone episode (lifetime)
Past year
Past month

Past.week
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3027

228 (7.5%)
54 (1.8%)
211 (7.0%)
106 (3.5%)
71 (2.3%)

496 (16.4%)
169 (5.6%)
366 (12.1%)
168 (5.6%)

89 (2.9%)

813

83 (10.2%)
31(3.8%)
78 (9.6%)
42 (5.2%)
26 (3.2%)

190 (23.4%)
86 (10.6%)

148 (18.2%)
72 (8.9%)

39 (4.8%)

2214

145 (6.6%)
23/145 (1.0%)
133/145(6.0%)
64/145 (2.9%)

45/145 (2.0%)

306 (13.8%)
83 (3.7%)
218 (9.8%)
96 (4.3%)

50 (2.3%)
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