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Abstract

Purpose: This study aimed to explore risk factors for suicide in Aboriginal and non-Aboriginal people following hos-
pital admission for suicidal ideation and self-harm in the Northern Territory, Australia to help clarify opportunities for 
improved care and intervention for these population groups.

Methods: Individuals with at least one hospital admission involving suicidal ideation and/or self-harm between 1 July 
2001 and 31 December 2013 were retrospectively recruited and followed up using linked mortality records to 31 
December 2014. Survival analyses stratified by Indigenous status identified socio-demographic and clinical characteristics 
from index hospital admissions associated with suicide.

Results: Just over half of the 4391 cohort members identified as Aboriginal (n = 2304; 52.4%). By 2014, 281 deaths were 
observed comprising 68 suicides, representing a 2.6% and 2.0% probability of suicide for Aboriginal and non-Aboriginal 
people, respectively. After adjusting for other characteristics, a higher risk of suicide was associated with male sex 
(Aboriginal adjusted hazard ratio: 4.14; 95% confidence interval: [1.76, 9.75]; non-Aboriginal adjusted hazard ratio: 5.96; 
95% confidence interval: [1.98, 17.88]) and repeat hospital admissions involving self-harm (Aboriginal adjusted hazard 
ratio: 1.37; 95% confidence interval: [1.21, 1.55]; non-Aboriginal adjusted hazard ratio: 1.29; 95% confidence interval: 
[1.10, 1.51]). Severe mental disorders were associated with a four times higher risk of suicide (adjusted hazard ratio: 
4.23; 95% confidence interval: [1.93, 9.27]) in Aboriginal people only.

Conclusion: The findings highlight non-clinical risk factors for suicide that suggest the need for comprehensive psy-
chosocial assessment tailored to Aboriginal and non-Aboriginal people hospitalised with suicidal ideation or self-harm. 
Implementing appropriate management and aftercare within a broader public health framework is needed to support 
recovery and reduce long-term suicide risk in the community, especially for Aboriginal people and males.
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Introduction

Hospital-treated self-harm is one of the strongest predictors 
of subsequent suicide (Carroll et al., 2014) and has consist-
ently been associated with up to 50 times greater risk of 
suicide compared to the general population (Geulayov 
et al., 2019; Hawton et al., 2015). The Northern Territory 
(NT) population experiences the highest rates of both sui-
cide (Australian Bureau of Statistics [ABS], 2021) and self-
harm (Australian Institute of Health and Welfare [AIHW], 
2021) of any jurisdiction in Australia. Aboriginal and 
Torres Strait Islander people (hereafter, respectfully 
referred to as Aboriginal people) are the original inhabit-
ants of Australia and make up approximately 30% of the 
NT’s residents (ABS, 2018) but account for 50% of sui-
cides each year (ABS, 2021). The higher burden of suicide 
and self-harm carried by the Aboriginal population of the 
NT is consistent with the rest of Australia where rates of 
self-harm hospital admissions (AIHW, 2021) and suicide 
deaths (ABS, 2021) are more than twice those of the gen-
eral Australian population.

Several case series studies point to important differences 
in the characteristics of suicide by Aboriginal and non-
Aboriginal people. In particular, they have shown that 
psychosocial risk factors, such as substance misuse, inter-
personal conflict, and relationship breakdown, were more 
common precipitants in Aboriginal suicides, and mental ill-
ness was more prevalent in suicides by non-Aboriginal 
people (Kuipers et al., 2012; Parker and Ben-Tovim, 2002). 
One of these studies also identified an increased likelihood 
of a history of self-harm among Aboriginal compared to 
non-Aboriginal suicides (Parker and Ben-Tovim, 2002). 
Additionally, Aboriginal people have also identified sui-
cidal ideation as one of a range of worrying expressions of 
distress experiencing increasing trends in recent years 
(Leckning et  al., 2016) that may be associated with an 
increased risk of suicide (McHugh et  al., 2017). The 
absence of evidence supporting a difference in the relative 
risk of suicide following suicidal ideation or self-harm 
(Large et al., 2021) further reinforces the need for the inclu-
sion of suicidal ideation in longitudinal studies of suicide 
for both Aboriginal and non-Aboriginal populations to bet-
ter understand opportunities for prevention.

Hospital responses to suicidal ideation and self-harm are 
considered an important part of the health care system’s 
role in a public health approach to preventing suicide 
(World Health Organization, 2012). However, no longitudi-
nal population-level studies of hospital-treated self-harm 
from a 2014 systematic review and meta-analysis reported 
results for an Indigenous population (Carroll et al., 2014) 
and only one recent study of hospital-treated self-harm by 
adolescents and young adults reported the relative risk of 
suicide by Indigenous identity (Olfson et al., 2018). In this 
study, we will address this critical gap in the evidence by 
exploring the long-term risk for suicide distinct to 

Aboriginal and non-Aboriginal people recorded in admin-
istrative hospital records following admission for suicidal 
ideation and self-harm that can inform more appropriate 
and targeted approaches to prevention for these population 
groups.

Method

Study design and population

We conducted a retrospective cohort study of all NT resi-
dents with at least one hospital admission involving a diag-
nosis of intentional self-harm (International Statistical 
Classification of Diseases and Related Health Problems, 
10th Revision, Australian Modification [ICD-10-AM] 
codes: X60-X84) and/or suicidal thoughts (ICD-10-AM 
codes: R45.81) between 1 July 2001 and 31 December 
2013. Consistent with the prevailing nomenclature in the 
literature, the term self-harm will continue to be used to 
refer to admissions involving diagnosis codes of intentional 
self-harm since these codes only capture the non-accidental 
nature of the act but do not differentiate between suicidal 
and non-suicidal intent. Individuals were excluded if they 
met any of the following criteria at the time of their first 
hospital admission involving suicidal ideation and/or self-
harm (index admission): no Indigenous status recorded 
(n = 2); age less than 10 years (n = 10) because the diagnoses 
of self-harm or suicidal ideation may reflect administrative 
coding errors or extreme cases of early-onset suicidality; or 
death occurred during admission (n = 22, with 15 [68%] 
determined to be due to suicide) since these cases would 
not contribute any follow-up time to the longitudinal analy-
sis described below.

Data sources and collection

Three key data sources were used for this study: the NT 
Inpatient Activity collection containing records of admis-
sions to all NT public hospitals, and mortality records from 
the NT Death Certificates Registry held by the Department 
of Health and the National Death Index (NDI) held by the 
Australian Institute of Health and Welfare.

For all individuals included in the study, de-identified 
records of public hospital admissions (including admissions 
to emergency departments) were extracted from the NT 
Inpatient Activity collection from 1 July 2000 to 31 
December 2014 to ensure each individual in the study had at 
least 1 year of hospital records prior and subsequent to the 
date of their index admission. Each record includes patient 
socio-demographic information, the date of admission and 
discharge, hospital and ward of admission, and up to 50 
diagnosis codes from the ICD-10-AM for conditions 
assessed and treated during admission. It should be noted 
that public hospital admissions alone are representative of 
hospital admissions in the NT involving suicidal ideation 
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and self-harm since these presentations are unlikely or 
would not be treated at the only private hospital in the NT, 
which does not have an acute care or mental health service.

Mortality records for the study cohort were obtained by 
combining the result of two separate linkages. A copy of the 
NT Death Certificate Registry, which contains records of 
all deaths registered in the NT, is held by the NT Department 
of Health who matched all decedents to their corresponding 
Hospital Registration Number (HRN). The HRN uniquely 
identifies all individuals who have used a government-run 
health service and has been regularly validated since 1991 
(Foley et  al., 2012). Individuals in the study cohort were 
linked deterministically to the NT Death Registry using 
their HRN from the hospital admission records. All causes 
of death were coded by a trained research assistant who fol-
lowed the standard ICD-10 coding procedures. The study 
cohort was also probabilistically linked to the NDI, which 
holds coded mortality records from all Australian jurisdic-
tions. To ensure the research team were not exposed to 
identifiers used in the linkage process, the NT Department 
of Health facilitated linkages and clerical review of the 
matches from the NDI and Death Certificates Registry to 
produce de-identified mortality records for the study cohort.

Individuals were followed up from their index admis-
sion through hospital and mortality records until death or 
31 December 2014, whichever came first.

Measure of suicide

Suicide is the main outcome of interest and was identified 
in mortality records with ICD-10-AM codes X60 to X84 in 
the underlying cause of death field. The inclusion of one (1) 
death due to self-harm with undetermined intent (ICD-
10-AM codes Y10-Y34) was identified and its inclusion in 
the analysis made no difference to the results and, there-
fore, has not been included. Individuals were censored if 
they died from any cause other than suicide.

Risk factors explored

Socio-demographic characteristics.  Differences in outcome by 
sex, age, Indigenous status (Aboriginal vs non-Aboriginal) 
and residence were calculated using information obtained 
from the record of index admission. Residence was coded 
into seven administrative districts established by the NT 
Department of Health for planning and organising health 
service delivery (see Table 1). They were aggregated into 
two regions: the Top End, which groups residents from the 
northern, mostly tropical communities including the capital 
city of Darwin, and; Central Australia, which represents the 
more arid, southern communities and towns including the 
important service hub of the Alice Springs township. Resi-
dence was also aggregated into remoteness categories of 
urban (comprising Darwin Urban and Alice Springs Urban 
administrative districts) or remote (comprising Darwin 

Rural, Alice Springs Rural, Barkly, Katherine, and East 
Arnhem administrative districts) residence. Finally, an 
interaction of these two aggregated geographical categories 
was also created: Top End Urban, Top End Remote, Central 
Australia Urban and Central Australia Remote.

Categories of suicidal ideation and self-harm.  Index admissions 
distinguished between two common pathways to suicide: sui-
cidal ideation and self-harm. Self-harm is further distin-
guished by common methods that may reflect differences in 
suicide risk (Spittal et al., 2012): self-poisoning (ICD-10-AM: 
X60-X69), self-cutting (ICD-10-AM: X78), hanging (ICD-
10-AM: X70) and other types of self-harm (ICD-10-AM: 
X71-X77 and X79-X84). Where diagnosis codes of suicidal 
ideation and self-harm were co-present, admissions were 
coded into the relevant category of self-harm to ensure mutu-
ally exclusive categories. Where more than one type of 
method of self-harm was found, the admission was coded into 
the most lethal category of self-harm defined by case fatality 
ratio (Spittal et al., 2012). Counts of subsequent admissions 
involving any type of suicidal ideation and self-harm were 
also calculated over the follow-up period to be used as time-
varying covariates in the modelling.

Mental health conditions.  Historical and current mental 
health conditions known to have some association with 
higher risk of suicide (Carroll et  al., 2014) were derived 
from the diagnosis codes of prior and index hospital admis-
sion records, respectively. These codes were organised into 
the following mutually exclusive clinically relevant groups 
that have been validated in other studies using administra-
tive data sources (Dean et al., 2018): (1) severe mental dis-
orders, comprising psychotic symptoms and illnesses; (2) 
common mental disorders, such as depression and anxiety; 
(3) personality disorders; (4) substance use disorders; (5) 
other adult-onset disorders; and (6) other childhood-onset 
disorders. Other adult- and child-onset disorder categories 
were excluded from the final analysis due to the small num-
bers and their relatively weak association with suicide risk 
in the existing evidence (Carroll et  al., 2014; Too et  al., 
2019). A count of subsequent admissions involving any 
mental health condition was also calculated over the fol-
low-up period for each individual to be used as a time-vary-
ing covariate in the modelling.

Statistical analyses

All analyses were stratified by Indigenous status to identify 
characteristics distinct to Aboriginal and non-Aboriginal 
people that are associated with a higher risk of suicide. The 
Kaplan–Meier (KM) method was used to estimate the 
probability of survival (and 95% confidence intervals) and 
suicide (1 – KM) over the follow-up period. Univariate 
hazard ratios (HRs) were estimated using Cox proportional 
hazards regression to determine the association between 
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Table 1.  Summary of outcomes and characteristics of Aboriginal and non-Aboriginal people with a hospital admission involving self-
suicidal ideation and/or self-harm, 2001–2013.

Aboriginal (n = 2304) Non-Aboriginal (n = 2087) Total (n = 4391)

col % col % col %

Mortality

  Alive 93.2 94.0 93.6

  Died 6.8 6.0 6.4

    Suicide 1.6 1.5 1.5

    Other external causes 1.6 1.1 1.3

    Other causes 3.6 3.4 3.6

Socio-demographic characteristics at index admission

  Sex

    Female 49.1 45.7 47.5

    Male 50.9 54.3 52.5

  Age at admission (years)

    10–19 18.4 16.6 17.6

    20–34 51.3 37.6 44.8

    35–54 28.8 36.5 32.4

    55+ 1.5 9.3 5.2

  Residence (region and hospital district)

    Top End 54.4 75.7 64.5

      Darwin Urban 16.6 63.6 38.9

      Darwin Rural 10.5 2.2 6.5

      East Arnhem District 13.8 2.7 8.6

      Katherine District 13.5 7.2 10.5

    Central Australia 45.6 24.3 35.5

      Alice Springs Urban 18.5 20.9 19.6

      Alice Springs Rural 17.6 1.4 9.9

      Barkly District 9.4 2.0 5.9

  Residence (region and remoteness)

    Top End Urban 16.3 63.0 38.5

    Top End Remote 38.1 12.7 26.0

    Central Australian Urban 18.6 20.9 19.7

    Central Australian Remote 27.0 3.4 15.8

Clinical characteristics at index admission

  Suicidal ideation 27.3 31.8 29.4

  Self-harm 72.7 68.2 70.6

    Self-poisoning 19.1 45.8 31.8

    Self-cutting 31.2 12.6 22.3

    Hanging 16.4 4.7 10.9

    Other methods 6.0 5.1 5.6

  Any mental health condition 69.8 79.1 74.2

  Severe mental disorders 6.9 9.7 8.2

  Common mental disorders 23.9 51.0 36.8

  Personality disorders 0.9 5.3 3.0

  Substance use disorders 46.4 29.9 38.6

(Continued)
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suicide and socio-demographic and clinical characteristics 
of the study cohort. To determine whether multivariable 
models required adjustment for secular trends over the 
lengthy study period (13 years), the association between 
year of index admission and survival time was tested and 
found not to be statistically significant. A backward elimi-
nation approach, starting with all characteristics showing 
some evidence of association with suicide in univariate 
analyses (i.e. p < 0.2), was used to build multivariable 
models to estimate adjusted hazard ratios (aHR). Distinct 
categories of residence were used for each of the multivari-
able models for Aboriginal (interaction of region and 
remoteness) and non-Aboriginal (region only) people that 
reflect important differences in geographic distribution of 
each population and which contained enough numbers to 
support analysis. Time-varying covariates measuring the 
count of subsequent hospital admissions involving (a) any 
mental health condition, (b) suicidal ideation only and (c) 
self-harm were added separately as a final step to observe 
their effect on other covariates that may indicate shared 

causal pathways (i.e. >10% change in estimated coeffi-
cients or change in statistical significance of time-invariant 
covariates). No such effects were observed among the time-
varying covariates explored and, therefore, no exclusions 
or adjustments were made on this basis. The proportionality 
assumption of each covariate was tested formally 
(Grambsch and Therneau, 1994) and visually (Hess, 1995) 
using Schoenfeld residuals and no violations were found. 
Socio-demographic characteristics and categories of sui-
cidal ideation and self-harm were retained in all models to 
ensure adjustment by these important population and clini-
cal characteristics. The variation in outcomes explained by 
each multivariable Cox regression model was calculated 
using Royston’s pseudo adjusted R2 (Royston, 2006). All 
analyses were undertaken using Stata 15.0.

Ethical approval

Ethical approval for this study was provided by the Human 
and Research Ethics Committees of Central Australia (Ref: 

Table 2.  Summary of follow-up time and suicide overall and by Aboriginal and non-Aboriginal people following index hospital 
admission involving suicidal ideation and/or self-harm, 2001–2013.

Follow-up timea Suicide deaths Probability of suicideb

Total Median n
Crude 
rate 1 year (%) 2 years (%) 5 years (%) 10 years (%) 12 years (%)

Overall 27,720 6.09 68 2.55 0.5 0.8 1.5 2.2 2.3

Aboriginal 14,007 5.62 37 2.64 0.4 0.7 1.5 2.4 2.6

Non-Aboriginal 12,713 6.09 31 2.44 0.5 0.9 1.5 2.0 2.0

aMeasured in person-years.
bEstimated by time in years since index admission.

Aboriginal (n = 2304) Non-Aboriginal (n = 2087) Total (n = 4391)

col % col % col %

Clinical characteristics from previous admissions

  Any mental health condition 20.2 14.0 17.2

  Severe mental disorders 3.0 3.7 3.3

  Common mental disorders 3.1 6.5 4.7

  Personality disorders 0.4 1.7 1.0

  Substance use disorders 17.7 8.2 13.2

  Injury 14.5 5.8 10.4

Clinical characteristics of subsequent admissions

  Any mental health condition 56.3 36.8 47.0

  Any suicidal ideation 13.2 13.7 13.4

  Any self-harm 19.6 15.7 17.7

Table 1.  (Continued)
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13-150) and the NT Department of Health and Menzies 
School of Health Research (Ref: 15-392), and by the 
Australian Institute of Health and Welfare (Ref: 2013-3-31) 
for linkage to national mortality records.

Results

A total of 4391 individuals were included in the study with 
an index admission involving self-harm (n = 2956), suicidal 
thoughts (n = 1292) or both (n = 143) between 1 July 2001 
and 31 December 2013. Just over half identified as Aboriginal 
and/or Torres Strait Islander and just under half were female. 
Some notable differences in the distribution of socio-demo-
graphic and clinical characteristics of Aboriginal and non-
Aboriginal members of the cohort were observed at index 
admission (see Table 1). In particular, a higher proportion of 
Aboriginal people were observed at index admission to be 
younger, come from remote areas, include self-harm by 
hanging or cutting, and include diagnoses of substance use 
disorders compared to non-Aboriginal people. A higher pro-
portion of non-Aboriginal compared to Aboriginal people at 
index admission were found with diagnoses of common 
mental disorders, such as depression and anxiety.

In total, 281 deaths were observed by 31 December 
2014, with suicide representing almost a quarter of all 
deaths (n = 68/281; 24.2%). Hanging was the most common 
method of self-harm in the cases of suicide (n = 53/68; 
77.9%). A summary of follow-up time and absolute risk of 
suicide over time by Indigenous status is presented in Table 
2 and illustrated in Figure 1.

Approximately half of all suicides observed in this study 
occurred within 2 years of index admission for both the 

Aboriginal (n = 16/37 suicides) and non-Aboriginal 
(n = 18/31 suicides) people. Although the absolute risk of 
suicide at the end of the study was greater among Aboriginal 
compared to non-Aboriginal people, the univariate esti-
mates of relative risk across Indigenous status suggest this 
was not statistically significant (HR: 1.08; 95% confidence 
interval [CI]: [0.67, 1.75]).

The characteristics found to be associated with a higher 
hazard rate of suicide were similar for the Aboriginal and 
non-Aboriginal members of the cohort (see Table 2). 
Following the index admission, the risk for suicide in 
males compared to females is four times higher for 
Aboriginal people and almost six times higher for non-
Aboriginal people. The risk of suicide is also increased by 
37% for the Aboriginal and 29% for the non-Aboriginal 
members of the cohort for each hospital admission involv-
ing self-harm following the index admission. No clinical 
characteristics were found to be associated with time to 
suicide for non-Aboriginal people, but the risk of suicide 
was four times higher among Aboriginal people with 
diagnoses of severe mental disorders at index admission. 
No strong evidence of differences in the risk of suicide for 
either Aboriginal or non-Aboriginal people was found 
between index admissions involving suicidal ideation 
alone and those involving self-harm (see Supplementary 
Tables 1 and 2).

Each model was found to explain just over 40% of the 
variation in suicide as measured using Royston’s R2 shown in 
Table 3. Sex was observed to be the strongest predictor using 
univariate estimates of Royston’s R2, accounting for 31% 
and 42% of variation in suicide for Aboriginal and non- 
Aboriginal cohort members, respectively.

Figure 1.  Probability of survival following index hospital admission involving suicidal ideation and/or self-harm by Aboriginal and 
non-Aboriginal people, 2001-2013
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Discussion

This longitudinal cohort study is the first of its kind for the 
NT and, to the best of our knowledge, is the only popula-
tion-level investigation in Australia to explore the distinct 
risk factors for suicide in Aboriginal and non-Aboriginal 
people hospitalised with suicidal ideation and self-harm. By 
the end of the study, the absolute risk of subsequent suicide 
for the Aboriginal members of the study cohort was non-
significantly higher than their non-Aboriginal counterparts. 
The overall probability of subsequent suicide in the study – 
0.05% after 1 year and 1.5% after 5 years with 1 in 44 people 
(2.3%) having died by suicide by the end of the study – is 
similar to estimates from other studies of hospital-treated 
self-harm (Carroll et al., 2014) and justifies the targeting of 
this population for hospital and follow-up interventions.

Characteristics of hospital admissions involving suicidal 
ideation and self-harm found to be associated with a higher 
risk of suicide offer insights into potential targets of preven-
tive intervention. Sex was identified as the most influential 
predictor in the modelling with males found to carry the 

highest risk of suicide after adjusting for other influences, 
with similar associations identified for Aboriginal and non-
Aboriginal males who died by suicide at around four to five 
times the rate of their female counterparts. This is higher 
than has been reported in most studies elsewhere (Carroll 
et  al., 2014; Miranda-Mendizabal et  al., 2019) and may 
reflect the relatively higher rate ratio of male to female hos-
pital admissions in the NT (Leckning et al., 2016). Moreover, 
the association with sex persisted after adjustment for well-
known clinically relevant factors for male suicide (e.g. 
lethality of self-harm method and mental health conditions) 
suggesting that hospitalisation may represent an important 
opportunity to engage at-risk males who are often disen-
gaged from preventive support and healthcare (Stene-Larsen 
and Reneflot, 2019). The result also highlights the likely 
gendered influence of psychosocial and other population-
level risk factors (Pitman et al., 2012) that were not able to 
be modelled in this study. Identifying and addressing these 
issues is particularly important for Aboriginal boys and men 
who typically do not have access to culturally appropriate 
services (Canuto et  al., 2018) that can help them address 

Table 3.  Socio-demographic and clinical characteristics associated with a higher risk of suicide by Aboriginal and non-Aboriginal 
people following index hospital admission involving suicidal ideation and/or self-harm, 2001–2013.

Aboriginal Non-Aboriginal

  aHR 95% CI aHR 95% CI

Sex

  Female 1 (ref) 1 (ref)

  Male 4.14** [1.76, 9.75] 5.96** [1.98, 17.88]

Age at index admissiona 0.97 [0.94, 1.01] 1.02 [1.00, 1.05]

Residence at index admission

  Top End – – 1 (ref)

    Urban 1 (ref) –  

    Remote 1.17 [0.45, 3.07] –  

  Central Australia – – 0.29 [0.82, 1.02]

    Urban 1.32 [0.44, 3.99] –  

    Remote 1.01 [0.36, 2.83] –  

Type of suicidal behaviour

  Suicidal ideation 1 (ref) 1 (ref)

  Self-harm 1.24 [0.55, 2.80] 1.01 [0.47, 2.17]

Severe mental disorders No 1 (ref)  

  Yes 4.23*** [1.93, 9.27]  

Subsequent hospital admissions

  Self-harm (count) 1.37*** [1.21, 1.55] 1.29** [1.10, 1.51]

Pseudo R2 0.41 0.42

aHR: adjusted hazard ratio; CI: confidence interval.
aCentred on the median age for each group.
**p < 0.01.
***p < 0.0001.
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additional challenges that may further exacerbate their vul-
nerabilities to suicidal ideation and self-harm, such as 
stigma (Smith et  al., 2020), discrimination (Haregu et  al., 
2021) and cultural disconnection (Gibson et  al., 2021). A 
priority for future research should, therefore, be on identify-
ing male-specific modifiable psychosocial risk and protec-
tive factors in Aboriginal and non-Aboriginal populations 
that can inform improvements to hospital management and 
aftercare that better satisfy the unmet needs of boys and men 
that are known to hinder help-seeking behaviours and sup-
port recovery in the community (Taylor, 2003).

We found no evidence of a difference in the risk of suicide 
between patients with suicidal ideation only and those with 
self-harm at index admission. Although this would appear 
contrary to the evidence that self-harm represents one of the 
strongest risk factors for suicide (Carroll et al., 2014), it is 
consistent with findings from a recent systematic review and 
meta-analysis of suicidal ideation and self-harm (Large et al., 
2021). However, this study did find subsequent hospitalisa-
tion involving self-harm was associated with a moderate 
increase in the risk of suicide over time. This suggests that 
self-harm may be more of a dynamic rather than static risk 
factor for suicide in the NT. This would be consistent with 
psychological theories proposing a progression from think-
ing about suicide to acting repeatedly on those thoughts in 
ways that elevate the risk of a fatal attempt (Bryan and Rudd, 
2016). Because hospital presentations account for only a pro-
portion of suicidal ideation and self-harm in the community 
(Geulayov et  al., 2018), it is, therefore, quite likely that 
patients in this study may have experienced suicidal ideation 
and self-harm not captured in the hospital data. Thus, while 
our findings support recommendations that clinical decision-
making should give equal consideration to the suicide risk of 
suicidal ideation and self-harm (Large et al., 2021), they also 
emphasise the importance of comprehensive psychosocial 
assessment in the hospital setting to identify needs, strengths 
and risks, such as a history of suicidal ideation and self-harm, 
to inform appropriate management and aftercare that best 
supports recovery (National Collaborating Centre for Mental 
Health [NCCMH], 2011a, 2011b). Further research to iden-
tify the risk factors for repeat hospital admissions in the NT 
involving self-harm could, therefore, help to inform improve-
ments to hospital assessment, management, and aftercare 
and contribute to reducing the risk of suicide in this clinical 
population.

The presence of diagnoses of severe mental disorders at 
index admission was the only other clinically relevant factor 
associated with a higher risk of suicide and this was only 
observed in the Aboriginal cohort. The results from this 
study are similar to those from other studies concerning the 
association between psychosis and suicide risk (Yates et al., 
2019). However, some caution is needed with interpreting 
diagnoses of severe mental disorder in Aboriginal people 
given the underlying symptoms of these diagnoses are less 
likely to be related to psychotic illnesses and their more 

enduring influence on suicide risk that are well established in 
the evidence (Mishara and Chagnon, 2016). On the contrary, 
psychotic symptoms and illness in Aboriginal people are 
more likely to be associated with acute and episodic 
responses to situational crises and interpersonal conflict 
(Parker and Milroy, 2003). Furthermore, substance misuse, 
especially involving alcohol, is known to be a particularly 
prevalent comorbid condition and predisposing influence of 
psychotic illness in Aboriginal people (Charlson et al., 2021) 
that points to contexts of social disadvantage and dysfunc-
tion that may also exacerbate the risk of suicidal behaviour 
(Hunter, 2013). This is partly supported by the high preva-
lence of comorbid substance misuse and substance-induced 
psychosis within the category of severe mental illness diag-
noses observed in the Aboriginal cohort in this study (see 
Supplementary Table 1). Additionally, symptoms of apparent 
psychotic illness (especially auditory hallucinations) 
observed by clinicians in relation to suicidal ideation and 
self-harm may be culturally acceptable in the context of 
responses to some kinds of distress, especially in grief and 
mourning (Parker, 2010). These considerations reinforce the 
importance of comprehensive psychosocial assessment, 
especially with the involvement of Aboriginal mental health 
workers (Hinton et al., 2014) and family (Parker and Milroy, 
2003) who can more appropriately contextualise behaviours 
and symptoms signalling potential mental illness and suicide 
risk. Access to culturally appropriate screening for mental 
disorders in culturally safe hospital settings (Kerrigan et al., 
2020) will also help to ensure a proper understanding of the 
symptomatology of psychotic disorders and their context to 
inform recommendations for effective treatment of psychotic 
illness in the community for Aboriginal people who need it.

Strengths and limitations

While this study makes an important contribution to the epi-
demiology of suicidal behaviours among Aboriginal people 
using data that reliably records Indigenous status (AIHW, 
2013), caution is needed when generalising findings for 
Aboriginal people given the cultural and social diversity of 
communities both within the NT and across Australia. 
However, the implications have been developed with care-
ful consideration of these limitations and reflection on the 
unique NT context. As is common with longitudinal studies 
of suicide, the small number of outcomes observed over the 
lengthy follow-up period in this study means that only the 
strongest associations will be reliably identified in the anal-
yses. The results have been carefully developed and diag-
nosed using appropriate methodological approaches to 
minimise the prospect of biased estimates (Andersen et al., 
1996). Care has been taken with interpreting mental health 
conditions reported in this study that are based on codes that 
do not distinguish between diagnoses arrived at through for-
mal and comprehensive assessment and those determined 
through clinician observation and judgement of symptoms. 
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More importantly, while the perspectives of Aboriginal peo-
ple and the available evidence have been consulted in devel-
oping the findings from this study, the reliance on hospital 
data alone may not capture the range of factors important to 
caring for and supporting Aboriginal people experiencing 
suicidal ideation and self-harm. Further qualitative research 
is needed to address these gaps.

Conclusion

In summary, the absence of strong evidence pointing to clini-
cally modifiable risk factors for suicide suggests that hospi-
tals have a crucial role to play within a public health 
systems–based approach to prevention in the NT that empha-
sises greater community-level engagement. A better under-
standing of male-specific risk and protective factors for 
suicide, especially for Aboriginal boys and men, is needed to 
inform more appropriate care in the hospital that improves 
help-seeking behaviours in the community. Culturally appro-
priate screening of mental illness among Aboriginal people 
is needed to distinguish between psychiatric and psychoso-
cial influences of suicidal ideation and self-harm that may 
require further attention. Identifying risk factors for repeat 
hospital admission involving self-harm for Aboriginal and 
non-Aboriginal people is also needed to further clarify tar-
gets for prevention. Therefore, an integrated approach to sui-
cide prevention would require comprehensive psychosocial 
assessment in hospitals to inform properly targeted manage-
ment and aftercare that can more effectively support recov-
ery and prevent further self-harm in the community. 
Furthermore, a contextualised understanding of the results 
for Aboriginal people in this study suggests that efforts to 
reduce the gap in suicide mortality between Aboriginal and 
non-Aboriginal people is going to require greater focus on 
social risk factors and cultural strengths supported by greater 
investment in Aboriginal-led community-based suicide pre-
vention, such as aftercare, and early intervention to reduce 
the disproportionate burden of suicidal ideation and self-
harm in the first place.

Acknowledgements

We would like to acknowledge people who have had direct expe-
rience of suicide, including those who have attempted suicide and 
those bereaved by suicide. We would like to thank the advisory 
group to this study comprising Aboriginal and non-Aboriginal 
experts with clinical and lived experience for their generous 
insight and feedback. We thank the NT Department of Health for 
their support in obtaining and understanding the data for this 
study. The views expressed in this publication are those of the 
authors and not necessarily those of the funding body and partners 
to this study.

Author Contributions

B.L., S.R.S. and G.W.R. were involved in study conception. B.L., 
R.B., S.R.S., S.G. and G.W.R. were involved in developing the 

study design and analysis plan. B.L. was responsible for data col-
lection, preparation, and analysis with supervision from S.G. and 
feedback from R.B., T.H., S.R.S. and G.W.R. B.L. was primary 
author of the manuscript with revisions provided by R.B., S.G., 
T.H., S.R.S. and G.W.R.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship and/or publication of this article: B.L. 
is supported by a research scholarship from the National Suicide 
Prevention Research Fund administered by Suicide Prevention 
Australia. R.B. is funded by a National Health and Medical 
Research Council (NHMRC) Emerging Leadership-2 Investigator 
Grant (GNT2008073).

ORCID iD

Bernard Leckning  https://orcid.org/0000-0001-5901-4579

Supplemental Material

Supplemental material for this article is available online.

References
Andersen PK, Bentzon MW and Klein JP (1996) Estimating the survival func-

tion in the proportional hazards regression model: A study of the small 
sample size properties. Scandinavian Journal of Statistics 23: 1–12.

Australian Bureau of Statistics (ABS) (2018) Estimates of Aboriginal and 
Torres Strait Islander Australians, June 2016. Cat. no. 3238.0.55.001. 
Canberra, ACT, Australia: ABS. Available at: www.abs.gov.au/
statistics/people/aboriginal-and-torres-strait-islander-peoples/esti-
mates-aboriginal-and-torres-strait-islander-australians/latest-release 
(accessed 13 October 2021).

Australian Bureau of Statistics (ABS) (2021) Causes of death, Australia, 
2020. Cat. no. 3303.0. Canberra, ACT, Australia: ABS. Available 
at: www.abs.gov.au/statistics/health/causes-death/causes-death-aus-
tralia/2020 (accessed 13 October 2021).

Australian Institute of Health and Welfare (AIHW) (2013) Indigenous 
identification in hospital separations data: Quality report. IHW 90. 
Canberra, ACT, Australia: AIHW. Available at: www.aihw.gov.au/
reports/indigenous-australians/indigenous-identification-in-hospital-
separations/summary (accessed 4 April 2022).

Australian Institute of Health and Welfare (AIHW) (2021) Suicide & 
self-harm monitoring. Available at: www.aihw.gov.au/suicide-
self-harm-monitoring/data/intentional-self-harm-hospitalisations/
intentional-self-harm-hospitalisations-by-states (accessed 31 May 
2021).

Bryan CJ and Rudd MD (2016) The importance of temporal dynamics in 
the transition from suicidal thought to behavior. Clinical Psychology: 
Science and Practice 23: 21–25.

Canuto K, Brown A, Wittert G, et al. (2018) Understanding the utiliza-
tion of primary health care services by Indigenous men: A systematic 
review. BMC Public Health 18: 1198.

Carroll R, Metcalfe C and Gunnell D (2014) Hospital presenting self-harm 
and risk of fatal and non-fatal repetition: Systematic review and meta-
analysis. PLoS ONE 9: e89944.

Charlson F, Gynther B, Obrecht K, et al. (2021) Multimorbidity and vul-
nerability among those living with psychosis in Indigenous popula-

https://orcid.org/0000-0001-5901-4579
www.abs.gov.au/statistics/people/aboriginal-and-torres-strait-islander-peoples/estimates-aboriginal-and-torres-strait-islander-australians/latest-release
www.abs.gov.au/statistics/people/aboriginal-and-torres-strait-islander-peoples/estimates-aboriginal-and-torres-strait-islander-australians/latest-release
www.abs.gov.au/statistics/people/aboriginal-and-torres-strait-islander-peoples/estimates-aboriginal-and-torres-strait-islander-australians/latest-release
www.abs.gov.au/statistics/health/causes-death/causes-death-australia/2020
www.abs.gov.au/statistics/health/causes-death/causes-death-australia/2020
www.aihw.gov.au/reports/indigenous-australians/indigenous-identification-in-hospital-separations/summary
www.aihw.gov.au/reports/indigenous-australians/indigenous-identification-in-hospital-separations/summary
www.aihw.gov.au/reports/indigenous-australians/indigenous-identification-in-hospital-separations/summary
www.aihw.gov.au/suicide-self-harm-monitoring/data/intentional-self-harm-hospitalisations/intentional-self-harm-hospitalisations-by-states
www.aihw.gov.au/suicide-self-harm-monitoring/data/intentional-self-harm-hospitalisations/intentional-self-harm-hospitalisations-by-states
www.aihw.gov.au/suicide-self-harm-monitoring/data/intentional-self-harm-hospitalisations/intentional-self-harm-hospitalisations-by-states


400	 ANZJP Articles

Australian & New Zealand Journal of Psychiatry, 57(3)

tions in Cape York and the Torres Strait. Australian and New Zealand 
Journal of Psychiatry 55: 892–902.

Dean K, Green MJ, Laurens KR, et  al. (2018) The impact of parental 
mental illness across the full diagnostic spectrum on externalising 
and internalising vulnerabilities in young offspring. Psychological 
Medicine 48: 2257–2263.

Foley M, Zhao Y and Condon J (2012) Demographic Data Quality 
Assessment for Northern Territory Public Hospitals 2011. Darwin, 
NT, Australia: NT Department of Health. Available at: http://hdl.han-
dle.net/10137/513 (accessed 21 September 2021).

Geulayov G, Casey D, McDonald KC, et al. (2018) Incidence of suicide, 
hospital-presenting non-fatal self-harm, and community-occurring 
non-fatal self-harm in adolescents in England (the iceberg model of 
self-harm): A retrospective study. The Lancet. Psychiatry 5: 167–174.

Geulayov G, Casey D, Bale L, et al. (2019) Suicide following presentation 
to hospital for non-fatal self-harm in the multicentre study of self-harm: 
A long-term follow-up study. The Lancet Psychiatry 6: 1021–1030.

Gibson M, Stuart J, Leske S, et al. (2021) Suicide rates for young Aboriginal 
and Torres Strait Islander people: The influence of community level cul-
tural connectedness. The Medical Journal of Australia 214: 514–518.

Grambsch PM and Therneau TM (1994) Proportional hazards tests and 
diagnostics based on weighted residuals. Biometrika 81: 515–526.

Haregu T, Jorm AF, Paradies Y, et al. (2021) Discrimination experienced by 
Aboriginal and Torres Strait Islander males in Australia: Associations 
with suicidal thoughts and depressive symptoms. Australian and New 
Zealand Journal of Psychiatry 56: 657–666.

Hawton K, Bergen H, Cooper J, et al. (2015) Suicide following self-harm: 
Findings from the multicentre study of self-harm in England, 2000-
2012. Journal of Affective Disorders 175: 147–151.

Hess KR (1995) Graphical methods for assessing violations of the pro-
portional hazards assumption in cox regression. Statistics in Medicine 
14: 1707–1723.

Hinton R, Bradley P, Trauer T, et al. (2014) Strengthening acute inpatient 
mental health care for Indigenous clients. Advances in Mental Health 
12: 125–135.

Hunter E (2013) Indicators of psychoses or psychoses as indicators: The 
relationship between Indigenous social disadvantage and serious 
mental illness. Australasian Psychiatry 21: 22–26.

Kerrigan V, Lewis N, Cass A, et al. (2020) ‘How can I do more?’ Cultural 
awareness training for hospital-based healthcare providers working 
with high Aboriginal caseload. BMC Medical Education 20: 173.

Kuipers P, Appleton J and Pridmore S (2012) Thematic analysis of key 
factors associated with Indigenous and non-Indigenous suicide in the 
Northern Territory, Australia. Rural and Remote Health 12: 2235. 
Available at: www.rrh.org.au/journal/article/2235 (accessed 4 May 
2022).

Large M, Corderoy A and McHugh C (2021) Is suicidal behaviour a 
stronger predictor of later suicide than suicidal ideation? A systematic 
review and meta-analysis. Australian and New Zealand Journal of 
Psychiatry 55: 254–267.

Leckning BA, Li SQ, Cunningham T, et  al. (2016) Trends in hospital 
admissions involving suicidal behaviour in the Northern Territory, 
2001-2013. Australasian Psychiatry: Bulletin of Royal Australian and 
New Zealand College of Psychiatrists 24: 300–304.

McHugh C, Balaratnasingam S, Campbell A, et al. (2017) Suicidal idea-
tion and non-fatal deliberate self-harm presentations in the Kimberley 

from an enhanced police–mental health service notification data-
base. Australasian Psychiatry: Bulletin of Royal Australian and New 
Zealand College of Psychiatrists 25: 35–39.

Miranda-Mendizabal A, Castellví P, Parés-Badell O, et  al. (2019) 
Gender differences in suicidal behavior in adolescents and young 
adults: Systematic review and meta-analysis of longitudinal studies. 
International Journal of Public Health 64: 265–283.

Mishara BL and Chagnon F (2016) Why mental illness is a risk factor for 
suicide: Implications for suicide prevention. In: O’Connor RC and 
Pirkis J (eds) The International Handbook of Suicide Prevention, 2nd 
Edition. Chichester: John Wiley & Sons, pp. 594–608.

National Collaborating Centre for Mental Health (NCCMH) (2011a) Self-
Harm: Long-Term MANAGEMENT. NICE clinical guideline 133. 
London: National Institute for Clinical Excellence.

National Collaborating Centre for Mental Health (NCCMH) (2011b) Self-
Harm: Short-Term Management. NICE clinical guideline 16. London: 
National Institute for Clinical Excellence.

Olfson M, Wall M, Wang S, et al. (2018) Suicide after deliberate self-harm 
in adolescents and young adults. Pediatrics 141: e20173517.

Parker R (2010) Australia’s Aboriginal population and mental health. The 
Journal of Nervous and Mental Disease 198: 3–7.

Parker R and Ben-Tovim DI (2002) A study of factors affecting suicide 
in Aboriginal and ‘other’ populations in the Top End of the Northern 
Territory through an audit of coronial records. Australian and New 
Zealand Journal of Psychiatry 36: 404–410.

Parker R and Milroy H (2003) Schizophrenia and related psychosis in 
Aboriginal and Torres Strait Islander people. Aboriginal and Islander 
Health Worker Journal 27: 17–19.

Pitman A, Krysinska K, Osborn D, et al. (2012) Suicide in young men. The 
Lancet 379: 2383–2392.

Royston P (2006) Explained variation for survival models. The Stata 
Journal 6: 83–96.

Smith JA, Merlino A, Christie B, et al. (2020) ‘Dudes Are Meant to be 
Tough as Nails’: The complex nexus between masculinities, culture 
and health literacy from the perspective of young Aboriginal and 
Torres Strait Islander males – Implications for policy and practice. 
American Journal of Men’s Health 14: 1–17.

Spittal MJ, Pirkis J, Miller M, et al. (2012) Declines in the lethality of sui-
cide attempts explain the decline in suicide deaths in Australia. PLoS 
ONE 7: e44565.

Stene-Larsen K and Reneflot A (2019) Contact with primary and mental 
health care prior to suicide: A systematic review of the literature from 
2000 to 2017. Scandinavian Journal of Public Health 47: 9–17.

Taylor B (2003) Exploring the perspectives of men who self-harm. 
Learning in Health and Social Care 2: 83–91.

Too LS, Spittal MJ, Bugeja L, et  al. (2019) The association between 
mental disorders and suicide: A systematic review and meta-analysis 
of record linkage studies. Journal of Affective Disorders 259:  
302–313.

World Health Organization (2012) Public Health Action for the Prevention 
of Suicide: A Framework. Geneva: WHO. Available at: https://apps.
who.int/iris/handle/10665/75166 (accessed 13 October 2021).

Yates K, Lång U, Cederlöf M, et al. (2019) Association of psychotic expe-
riences with subsequent risk of suicidal ideation, suicide attempts, and 
suicide deaths: A systematic review and meta-analysis of longitudinal 
population studies. JAMA Psychiatry 76: 180–189.

http://hdl.handle.net/10137/513
http://hdl.handle.net/10137/513
www.rrh.org.au/journal/article/2235
https://apps.who.int/iris/handle/10665/75166
https://apps.who.int/iris/handle/10665/75166

