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Abstract

Purpose The aim of this study was to determine whether people who have been hospitalised as the result of non-fatal self-
harm form meaningful groups based on mechanism of injury, and demographic and mental health-related factors.
Methods A retrospective analysis of 18,103 hospital admissions for self-harm in Victoria, Australia over the 3-year period
2014/2015-2016/2017 recorded on the Victorian Admitted Episodes Dataset (VAED). The VAED records all hospital admis-
sions in public and private hospitals in Victoria. The primary analysis used a two-step method of cluster analysis. Initial
analysis determined two distinct groups, one composed of individuals who had a recorded mental illness diagnosis and one
composed of individuals with no recorded mental illness diagnosis. Subsequent cluster analysis identified four subgroups
within each of the initial two groups.

Results Within the diagnosed mental illness subgroups, each subgroup was characterised by a particular mental disorder or
a combination of disorders. Within the no diagnosis of mental illness groups, the youngest group was also the most homog-
enous (all females who self-poisoned), the oldest group had a high proportion of rural/regional residents, the group with the
highest proportion of males also had the highest proportion of people who used cutting as the method of self-harm, and the
group with the highest proportion of metropolitan residents also had the highest proportion of people who were married.
Conclusions Preventative interventions need to take into account that those who are admitted to hospital for self-harm are

a heterogeneous group.

Keywords Intentional self-harm - Hospitalisations - Mental illness - Injury

Introduction

Intentional self-harm or self-injurious behaviour includes
a range of behaviours that cause direct and deliberate harm
to oneself, including non-suicidal self-injury, suicidal
behaviour, and suicide [1-3]. Intentional self-harm (herein
referred to as self-harm) resulting in hospital treatment is
widespread in Australia and while important in its own right,
it has also been shown to increase the risk of subsequent
suicide [4, 5]. Studies of self-harm based on administrative
data can generate important information which can inform
clinical services and public health initiatives to reduce the
occurrence of self-harm [6, 7].
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A comprehensive national study showed more than
20,000 Australians were admitted to hospital each year since
2000 as a result of self-harm [8] and recent research has
documented the increasing burden of non-fatal self-harm
and other mental health-related Emergency Department
(ED) presentations and hospitalisations in Australia [9—12].
A recent Victorian study showed that self-harm ED presen-
tation rates increased by an annual average of 3.2% among
all adults over the 10-year period 2006/2007-2015/2016 [9].
Clearly, non-fatal intentional self-harm is a significant public
health issue and as such there is significant government and
community concern regarding the prevalence of this type of
behaviour in Australia.

Studies describing the epidemiology and patterns of
injury among hospital-treated self-harm cases in Australia
and other Western countries have consistently found that
the issue is most common among young females and the
mechanism of injury is most commonly self-poisoning [8, 9,
13-15]. However, prevention efforts would be informed by
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detailed information that allows for more discrete targeting
of those at risk.

To improve understanding of those at risk of self-harm,
previous international research has attempted to identify
whether there are typologies of people who self-harm or die
by suicide with regard to demographic and mental health-
related factors as well as method of injury and other psy-
chosocial factors.

A review of previous cluster analysis research focused on
people who have attempted or died by suicide [16]. Among
people who attempted suicide, the review identified five
consistent groups across studies. However, this previous
research was conducted on very small and/or non-represent-
ative samples and focused on people who had attempted
suicide not all people who are hospitalised for self-harm.
In addition, it is unknown to what extent the international
results can be generalised to Australia.

Identifying subgroups of people who self-harm is impor-
tant to move towards a more sophisticated understanding
of the causes and pathways to self-harm with the ultimate
aim being to inform more targeted and effective prevention
measures. Any research that can elucidate these issues is
useful for prevention and intervention planning purposes.
Therefore, the aim of this study was to determine whether a
large, representative sample of people who have been hospi-
talised as the result of self-harm form meaningful clusters/
groups based on mechanism of injury, and demographic and
mental health-related factors.

Methods
Data source

The data source was the Victorian Admitted Episodes Data-
set (VAED) which records all hospital admissions in pub-
lic and private hospitals in the state of Victoria, Australia
(population 6.2 million in 2016). The VAED is coded to
the International Classification of Diseases and Related
Health Problems, Tenth Revision, Australian Modifications
(ICD-10-AM).

Sample selection

A review of admissions for self-harm in Victoria over the
period 2014/2015-2016/2017 was conducted. Records
containing a first external cause indicating self-harm
(X60-X84) and a principal diagnosis that was either an
injury (SO0-T98) or a mental or behavioural disorder
(FOO-F99) were extracted. Statistical admissions and trans-
fers within and between hospitals were excluded to reduce
over counting. Deaths were excluded as the focus of this
research is non-fatal self-harm. Cases among persons aged
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under 10 years were also excluded. Cases were identified as
involving alcohol if they contained an ICD-10-AM diagno-
sis or external cause code referring to alcohol as detailed in
previous research [17].

Data analysis

A cluster analysis was performed to determine whether hos-
pitalised self-harm cases separate into distinct and meaning-
ful groups. Initial analysis included the following variables:

e Demographic information: sex, age at admission, marital
status, indigenous status, country of birth and location of
usual residence;

e Mental health-related information: the presence of a
mental illness diagnosis (range FOO-F99) in the ICD-
10-AM diagnosis codes (yes/no) and the presence or
absence of the five most common mental illness diag-
noses (1 mental and behavioural disorders due to psy-
choactive substance use; 2 schizophrenia, schizotypal
and delusional disorders; 3 mood disorders; 4 neurotic,
stress-related and somatoform disorders; 5 disorders of
adult personality and behaviour); and

e Mechanism of injury.

Details including the place of occurrence of the incident
and whether the incident was alcohol-related were analysed
subsequently but not included in determining the clusters.

The primary analysis used a two-step method of cluster
analysis. Cluster distance was determined using the log-like-
lihood measure within IBM SPSS Statistics (V.22) and the
number of clusters was determined automatically using the
Bayesian information criterion. The average silhouette meas-
ure of cohesion and separation was used to indicate over-
all goodness of fit by providing a measure of the degree to
which identified clusters were distinct. A generally accepted
criterion is that if the silhouette measure is <0.2, then the
quality of the average silhouette measure across the whole
sample is considered poor, between 0.2 and 0.5 indicates a
fair solution and > 0.5 is a good solution [18]. The silhou-
ette measure of cohesion and separation provided a measure
of the degree to which identified clusters are distinct. This
initial analysis separated cases into two distinct groups so
additional cluster analyses using the same method were con-
ducted on the two groups individually.

Ethics approval
Ethics approval for the study was obtained from the Human

Research Ethics Committee at the Victorian Department of
Health and Human Services.



Social Psychiatry and Psychiatric Epidemiology (2019) 54:1497-1504

1499

Results
Sample

The sample comprised 18,103 hospital admissions for self-
harm in Victoria over the 3-year period 2014/2015-2016/2017.
Self-harm accounted for 4.7% of injury admissions (excluding
medical injury and complications of surgical care) among per-
sons aged 10 years and older over the study period.

More than two-thirds of cases were female (67.6%), 62.4%
had never been married, 72.1% lived in Melbourne metropoli-
tan area, and the median age was 32 years (mean 35.0 years)
(Table 1). A diagnosis of mental illness was recorded in 67.1%
of all admissions (n=12,142), most commonly a mood disor-
der (41.7% of all admissions). Disorders related to psychoac-
tive substance use (15.7%), neurotic, stress-related and soma-
toform disorders (15.5%), and disorders of adult personality
and behaviour (13.8%) were also common (Table 2).

Cluster analysis

The initial analysis determined two distinct clusters/groups
(average silhouette measure of 0.3) and the main predictors of
group membership were related to mental illness diagnosis: the
presence of any mental illness diagnosis (yes/no); and whether
the patient had either a mental and behavioural disorders due
to psychoactive substance use, a mood disorder, a neurotic,
stress-related and somatoform disorder or a disorder of adult
personality and behaviour. Cluster/group A will be referred to
herein as the diagnosed mental illness group considering that
all admissions in this cluster had a recorded mental illness
diagnosis (n=12,142). Conversely, all cases in Cluster B (the
no diagnosis of mental illness group) had no recorded mental
illness diagnosis (n=5961). When cluster analysis was re-run
separately on the two groups, four subgroups were identified
within each of the initial groups. The main predictors of group
membership within the diagnosed mental illness group were
whether the patient had each of the five different categories
of most common mental illnesses (see methods section). The
main predictors of group membership within the no diagnosis
of mental illness group were age, region of birth and marital
status. Tables 1, 2 and 3 show results for the final eight groups
identified.

Diagnosed mental illness subgroups

Group A1

Group Al was characterised by being the largest of all
groups (n=4884 cases), and by all cases having a diagno-

sis of a mood disorder (100.0%). This group had the high-
est proportion of cases within the diagnosed mental illness

group that were currently married (30.3%), and that used
poisoning by pharmaceuticals as the mechanism of injury
(82.0%). More than 70% of cases were female (70.6%) and
the median age at time of admission was 35 years.

Group A2

The main characteristics of group A2 were that 60.3% of
cases had a neurotic, stress-related and somatoform disorder
and 31.6% had schizophrenia, or a schizotypal and delu-
sional disorder. Sixty-two percent of cases were female, and
more than one-third were aged 10-24 years (37.5%). Poison-
ing by pharmaceuticals was the most common mechanism of
injury in this group (68.8%). A comparatively high propor-
tion of self-harm incidents in this group occurred in health
service areas (11.3%).

Group A3

Within the diagnosed mental illness subgroups, Group A3
had the highest proportion of cases that were male (48.5%)
indigenous (2.8%) and aged 40 years or older (48.7%,
median age 39 years). The main characteristics of this group
were that 100% of cases had a substance use disorder, 45.2%
had a mood disorder, and 72.6% of cases met the criteria for
an alcohol-related admission. Poisoning by pharmaceuticals
was the most common mechanism of injury in this group
(64.3%).

Group A4

Within the diagnosed mental illness subgroups, Group A4
had the highest proportion of female cases (89.0%), highest
proportion of residents of Metropolitan Melbourne (80.5%)
and was the youngest (median age 27 years; 41.7% of cases
were aged less than 25 years). More than two-thirds of this
group had never been married (70.8%) and 91.0% were Aus-
tralian born. All the cases had a disorder of adult personality
and behaviour (100.0%), 38.9% had a mood disorder, and
21.5% a neurotic, stress-related and somatoform disorder.
Poisoning by pharmaceuticals was the most common mech-
anism of injury in this group (63.7%), however, almost a
quarter of cases were the result of cutting with a sharp object
(24.0%). This group had the highest proportion of self-harm
incidents that occurred in health service areas (13.4%).

No diagnosis of mental iliness subgroups
Group B1
Group B1 was a very homogenous group, 100% were

female, never married, not indigenous, and used poisoning
by pharmaceuticals as the mechanism of injury. This group

@ Springer
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Table 2 Victorian self-harm hospitalisations: distribution of mental illness across identified diagnosed mental illness subgroups and all cases

overall
Diagnosed mental illness-related subgroups All cases
Group Al Group A2 Group A3 Group A4 Total All
Number of cases 4884 2556 2836 1866 12,142 18,103
% % % % % %
Mental illness variables
At least one mental illness diagnosed 100.0 100.0 100.0 100.0 100.0 67.1
Specific categories of illness
Mood [affective] disorders 100.0 25.8 45.2 38.9 62.2 41.7
Neurotic, stress-related and somatoform 7.0 60.3 18.6 21.5 23.1 15.5
Disorders—psychoactive substance use 0.0 0.5 100.0 0.0 23.5 15.7
Schizophrenia, schizotypal and delusional 0.0 31.6 6.8 0.3 8.3 5.6
Disorders of adult personality and behaviour 0.2 54 17.2 100.0 20.6 13.8
Organic, including symptomatic, disorder 2.5 5.1 34 1.9 32 2.1
Mental retardation 0.7 34 0.7 1.6 14 1.0
Disorders of psychological development 0.2 1.8 0.1 0.8 0.6 0.4
Behavioural and emotional disorders 0.2 1.7 0.3 0.7 0.6 0.4
Behavioural syndromes 1.5 4.5 1.2 4.4 2.5 1.7
Unspecified mental disorder 0.0 0.4 0.0 0.0 0.1 0.1
was also the youngest of all groups (median age 19 years; Group B4

72.2% aged under 25 years) and almost exclusively Austral-
ian born (99.7%).

Group B2

Group B2 was characterised by being the oldest of all groups
(median age 41 years; 53.2% of cases were aged 40 years
or older), and having the highest proportion of cases that
were widowed/divorced/separated (30.5%), residents of
regional/rural Victoria (46.9%) and indigenous (9.4%).
Approximately two-thirds of cases were female (64.9%) and
the mechanism of injury was most commonly poisoning by
pharmaceuticals (82.0%). Within the no diagnosis of men-
tal illness groups, this group had the highest proportion of
alcohol-related admissions (20.1%).

Group B3

Group B3 was characterised by being young (median age
25 years; 48.3% of cases were aged less than 25 years), never
married (97.3%), Australian born (98.4%). In contrast to
all other groups, males outnumbered females in this group
(60.1%). Within the non-mental illness groups, this sub-
group had the lowest proportion of cases that used poison-
ing by pharmaceuticals as the mechanism of injury (66.0%)
and the highest that used cutting by sharp object (18.7%).

Group B4 was characterised by a high proportion of cases
being female (71.6%), residents of Metropolitan Melbourne
(95.6%) and currently married (60.3%). In contrast to all
other groups, less than one-third of these cases were Aus-
tralian born (31.4%). The mechanism of injury was most
commonly poisoning by pharmaceuticals (88.5%) and the
median age was 37 years.

Discussion

Over the period 2014/2015-2016/2017, there were 18,103
hospital admissions in Victoria for self-harm among people
aged 10 years or older. Cluster analysis showed two dis-
tinct clusters/groups with the presence of any mental ill-
ness diagnosis being the difference between these two initial
groups. When cluster analysis was re-run separately on the
two groups, four subgroups were identified within each of
the two initial groups.

The median age at admission was 32 years and con-
sistent with previous research [8, 13, 14, 19-21], females
were overrepresented, poisoning by pharmaceuticals was
the leading mechanism of injury and a diagnosis of mental
illness was recorded for the majority of admissions (most
commonly a mood disorder). However, further cluster analy-
sis shows that complexities associated with self-harm and
potential opportunities for intervention would be missed if

@ Springer
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All

No diagnosed mental illness-related subgroups

Diagnosed mental illness-related subgroups

Table 3 Victorian self-harm hospitalisations: distribution of circumstances of self-harm across identified diagnosed mental illness and no diagnosis of mental illness subgroups
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Total

Group B1 Group B2 Group B3 Group B4

Total

Group A2 Group A3 Group A4

Group Al

18,103
%

5961
%

1169
%

1645
%

1569
%

1578
%

12,142
%

1866
%

2836
%

2556
%

4884
%

Number of cases

Mechanism of self-harm

76.0

83.6
8.0
8.3

88.5
6.2

82.0 66.0
5.3

6.4

100.0
0.0
0.0

68.8 64.3 63.7 72.3

82.0

Poisoning- pharmaceuticals

13.5

18.7

18.0 21.2 24.0 16.2

9.3

Sharp object

10.5

153

11.7

133 14.5 123 11.6

8.7

Other and unspecified

Location of incident

45.4
6.8

45.7
29

52.0
3.8
0.9
35

39.8
2.3

48.6
29
2.0
5.7

443
2.9

45.2
8.7
1.6

34.2
4.9

45.7
8.6
1.3
5.9

49.5 44.4

5.7
1.3

43

Home

134
1.9

4.8

11.3
2.5

Health service area

1.6
5.0

1.6
53

2.5

1.0
4.7

Residential institution
Other specified
Unspecified

6.4

4.6

41.2

445

39.8

49.0

40.8

47.1
9.1

38.5 45.7 39.6
8.4

37.2

39.2

22.7

14.7 16.3 14.9

20.1

26.5

11.0 72.6

14.9

Alcohol-related admission

emphasis were to be placed only on females, self-poisoning
and mood disorders.

It is well established that males account for approximately
three-quarters of suicide in Australia [19]. Although females
accounted for two-thirds of all non-fatal self-harm admis-
sions, males accounted for almost 6000 admissions over
the study period, accounting for between 10.7 and 60.1%
of cases in seven of the eight identified subgroups. Clearly,
like suicide, non-fatal self-harm is a problem among males
as well as females.

Although poisoning accounted for the majority of admis-
sions within all subgroups, in four subgroups cutting with a
sharp object accounted for between 18 and 24% of admis-
sions. Considering several studies have highlighted the sig-
nificance of this method of self-harm, showing that cutting is
a strong predictor of repetition of self-harm [22] and future
suicide [5]—it should be a target for prevention efforts.

Finally, although mood disorders were common across
all diagnosed mental illness subgroups, these subgroups did
have different profiles with regard to the conditions repre-
sented. All people in Al had a mood disorder, all in A3 had a
substance use disorder, and all in A4 had a disorder of adult
personality. Group A2 was less homogenous; neurotic and
stress-related and somatoform disorders were common as
were schizophrenia, schizotypal and delusional disorders.
These results suggest that among people who have a diag-
nosed mental illness and who self-harm, individuals have a
range of illnesses and that mood disorders, while common,
are not present among all in this population.

Aside from the mental illness-related information, there
were clear differences between some groups based on demo-
graphic and other factors such as method of self-harm and
whether the incident was alcohol-related. For example,
within the diagnosed mental illness groups, Al has the
highest proportion of poisoning cases, A3 had the highest
proportion of males and alcohol-related incidents, and A4
had the highest proportion of females and those who used
cutting as the method of self harm. With regard to the no
diagnosis of mental illness groups, the youngest group (B1)
was also the most homogenous (all female, never married
and used poisoning by pharmaceuticals as the method of self
harm), B2 was the oldest and had a high proportion of rural/
regional residents, B3 had the highest proportion of males
and the highest proportion of people who used cutting as the
method of self-harm, and B4 had the highest proportion of
metropolitan residents and those currently married.

A review of previous cluster analysis studies focused on
people who had attempted suicide [16] identified five con-
sistent groups, four of which were in some way consistent
with the groups in the current study. The review identified a
group of people with comorbid mental illness—which was
a feature of groups A2, A3 and A4 in the current study. A
group of people with personality disorders and substance
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abuse was also identified—consistent with group A3, and a
group of people with depression was identified—consistent
with group Al. Finally, a group without mental illness was
also identified, consistent with groups B1-B4 in the current
study.

Importantly, the data presented in this paper include
all admissions where hospital coders determined that the
injury or poisoning was purposely self-inflicted; therefore,
incidents where the person had the intent to die by suicide
(but did not die) are included, but self-harm cases without
suicidal intent are also included. Although it is common
for research studies to combine these behaviours, research
suggests that they differ in clinically relevant ways, includ-
ing on the basis of intention, frequency, and lethality [23,
24]. Therefore, it could be that some of the clusters identi-
fied in this study are more related to suicide attempts and
some are more related to non-suicidal self-injury (NSSI).
This point is further reinforced by the fact that some sub-
groups identified in this study are consistent with groups
that are currently identified in Australia as priority popula-
tions in policy due to the evidence base regarding which
groups of people have higher rates of suicide, for exam-
ple, young, unmarried males, without diagnosed mental
illness or older regional/rural residents who are widowed/
divorced/separated. To inform suicide prevention initiatives,
future research should include linkage of hospital admis-
sions data to death data to determine which cluster(s) may
be at increased risk of suicide following self-harm-related
admission. In addition, this type of linkage research may
show that some clusters are not associated with suicide and,
therefore, intervention and prevention efforts may be able
to be tailored specifically for the population who engage in
non-fatal self-harm.

Limitations

This research has some limitations. The numbers reported
could be an underestimate of actual hospitalisations for
self-harm, due to known issues with administrative data,
particularly in relation to capturing self-harm [25]. In addi-
tion, the dataset used for this analysis is episode- and not
person-based meaning the same person could be repre-
sented more than once. The study also lacks a population-
based control group—it may be that certain variables clus-
ter together in the population and this is why they cluster
in the current analysis. Finally, the analysis was restricted
to available administrative data items and, therefore, other
information that would potentially help characterise the
groups, such as the presence or absence of intent to die by
suicide, exposure to potential stressors, etc., was not able
to be included.

Conclusion

Despite the inherent limitations of administrative data,
this study demonstrates that if interrogated in a novel way,
administrative data can be used to identify meaningful prior-
ity groups to inform suicide and self-harm prevention plan-
ning and policy.

These results show that although young females who
deliberately poison themselves are clearly an important
population to target with preventative interventions, there
is a need to look beyond this population—those who are
admitted to hospital for self-harm are a heterogeneous group.
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