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ABSTRACT
Suicide constitutes a significant and yet under-recorded component of preventable
mortality in many communities. Prevalent methods of suicide vary over time, and are
influenced by the availability of noxious agents as well as ideas of what constitutes
lethal techniques. Despite indications of self-destructive acts in many instances, it is
sometimes difficult to accurately designate the manner of death as suicide, resulting in
misclassifications among individual records. For example, deaths due to drug overdose,
a fall from a height and drowning may be ‘accidental’, intentional or homicidal. Such
ambiguities are carefully considered in forensic medicolegal investigations, through
integration of death scene and autopsy findings. Thus, single forensic centres that
service an explicit geographical area and have direct access to case information may
produce more valid suicide data than larger and less specific national registers which
rely upon records that may be incomplete or inaccurate. The following study was
undertaken to examine suicide among medicolegal deaths in South Australia, to
compare this with South Australian data on national registers and to delineate the
characteristics of such cases.

A manual and electronic search was undertaken of pathology files at Forensic Science
SA in Adelaide, Australia, for cases of suicide. All cases had undergone full police and
coronial investigations. Case details were examined and the sex, age and race of
victims, as well as reports on toxicology, the circumstances of death and/or means of
suicide were collated.
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Significant changes in the sex-, age- and method-specific patterns of suicide over recent
years were identified. Specifically, there was a general decline in the rates of male
suicides although, no statistically significant changes were observed in the registered
rates for females. Available data from national registers were also reviewed from the
National Coronial Information System and from the Australian Bureau of Statistics.
After separating victims by sex, an overall under-reporting of suicides of 5.4% of local
male cases as well as 13.5% of local female cases in the National Coronial Information
System, and of 4.9% of local male cases as well as 14.0% of local female cases by the
Australian Bureau of Statistics, was recorded, with a progressive increase in differences
between reported numbers of suicides over time and particularly in recent years. Also,
when cases were sub-classified according to the method used or specific groups of
victims, further trends were discerned over time, including a decrease in overall deaths
by carbon monoxide inhalation and male hangings, whereas hangings preponderated
among Aboriginal as well as incarcerated people in South Australia. Additionally,
overall drug-related deaths, asphyxial deaths using helium and female hangings, all
showed increases compared to previous years. This study has demonstrated that despite
a modest decline in the overall rate of suicide in South Australia, there have been
marked and rapid alterations in the means of specific forms of suicide and among
particular victim subgroups identified from local datasets. Such trends were not
identifiable in national reports of death.
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CHAPTER 1: OVERVIEW OF GENERAL
POPULATION SUICIDE
1.1 INTRODUCTION

Suicide, or the act of killing oneself, varies across countries and within populations.
Patterns in suicides over time are considered indicators of the quality of health services,
as well as the physical, emotional and spiritual profiles of communities.
The overall features of population self-destruction, including the sex and age of
aggregated victims, are documented in the literature. However, suicide trends and
particular forms of self-killing often go unreported. Although the Australian Bureau of
Statistics (ABS) is a national data repository of information on registered deaths,
including suicides, in Australia, the interpretation of available data is not always
straightforward. Whilst some empirical work has been carried out overseas, for example
in countries such as England, Wales, Greece and the United States, little research into
the specific characteristics of suicide victims has been conducted in Australia. Much of
the research effort has focused on understanding suicidal behaviour in young
Australians aged 15–24 years, rather than acknowledging the need to also examine other
age groups. Often lacking in the literature is research exploring suicide trends in smaller
populations, such as South Australia (SA). Since 1979, no detailed analyses of the
specific characteristic features of, and temporal changes in, suicides in the overall South
Australian population have been published.
This introductory chapter provides an overview of population suicide, including the
characteristic features of deaths, as well as the potential means. It provides the
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necessary background information for the following studies, which specifically evaluate
suicide in SA.

1.1.1 History of reported victims

Around one million people die by suicide each year, with an estimated global death
rate of 11.4 per 100,000 population, according to the World Health Organisation
(www.who.int). However, national rates of suicide vary greatly (Table 1). Records in
Australia have suggested an overall rate of suicide that is similar to that of Singapore
(1), Chile (2) as well as the United States (3), but somewhat higher than reports from
Brazil (4) and Canada (5), and lower than that from Russia (6). However, it is difficult
to reliably compare suicide rates in Australia with rates in other countries because data
and what constitutes it, is recorded in different ways. Furthermore, with suicide even
being illegal in some jurisdictions, such as that under the Penal Code (Singapore) as
well as the Criminal Code, 1960 (Ghana), and until allegedly repealed (7, 8), under the
Penal Code (India); it is likely that such deaths are seriously under-reported. Thus,
suicides are medicolegal cases and constitute a significant proportion of forensically
investigated deaths.
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TABLE 1—Suicide rates per 100,000 population in males and females by country and
period reported. Adapted from (2–6, 9–15, www.abs.gov.au, www.health.govt.nz,
www.ons.gov.uk, www.who.int).
Country

Year/s

Male

Female

2002–2007

44.7

26.8

Lithuania

2007

53.9

9.8

Belarus

2005

53.8

7.8

Russia

2007

51.6

9.6

Japan

2007

35.8

13.7

Finland

2009

35.2†

11.9†

France

2006

25.5

9.0

China

2006–2010

15.3

12.8

Singapore

1991–2000

15.8

9.4

Germany

2010

18.6

6.1

New Zealand

2012

18.1

6.4

United States

2009

19.2

5.0

Chile

2010

19.1

4.4

Australia

2012

16.7

5.5

Norway

2009

16.2†

6.0†

Ireland

2007

17.4

3.8

England

2010

15.1

4.7

Canada

2004–2007

13.2

4.1

Spain

2005

12.0

3.8

Italy

2006

9.9

2.8

Brazil

2004–2006

7.3

1.9

Greece

2006

5.9

1.2

Georgia

2001

3.4

1.1

Peru

2000

1.1

0.6

Egypt

2009

0.5

0.2

India

†Only includes suicides among those aged 15 years and above.
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Much of the forensic literature on suicide originates from Germany, Finland,
Singapore and the United States. Although, data from other countries is sometimes
skewed by the incomplete recording of deaths due to excessive numbers of inadequately
investigated cases (16) which also tend to be cases among particular groups of victims,
such as the misreporting of specific sex and age categories (17).
In Australia, the overall annual suicide rate increased steadily during the 1990’s and
peaked in 1997, with a rate of 14.7 deaths per 100,000 population (2,723 suicides).
Subsequently, the national rates appear to have been decreasing, with an overall decline
of reports of suicide in 2012 (2,535 suicides or 11.1 per 100,000 population) being
24.5% lower than the rate reported in 1997 (www.abs.gov.au). However, due to varying
practices as well as criteria for recording suicides (18), including possible
misclassifications of such deaths over time, ABS reports may not be as useful for
research purposes. Caution should therefore be exercised when interpreting national
data over time.

1.2 GENERAL CHARACTERISTICS OF SUICIDE

1.2.1 Sex of victims

A considerable number of males die by suicide but females are more often recorded
attempters (19–21). In 2012, males accounted for three-quarters (75.0%) of registered
suicides in Australia, with an overall rate of 16.7 deaths per 100,000 population (1,901
suicides) versus that for females being significantly lower, at 5.5 deaths per 100,000
population (634 suicides). This predominance of male victims is consistent throughout

16

documented suicides across most countries (9, 10, 15, 24–26). However, a
distinguishing feature of suicide in China was the male-to-female ratio whereby more
females than males suicided, although this trend has reportedly since reversed (14, 27).

1.2.2 Age of victims

Whilst reported suicides represent a relatively small proportion (1.7%) of the total
number of registered deaths in Australia (which includes deaths due to natural causes),
suicide accounts for a much greater proportion of deaths within specific age categories
(Fig. 1 and 2). In 2012, the age-specific suicide rates were highest for people aged 80–
84 years (17.5 deaths per 100,000 population), with suicide being more common in the
elderly and among the middle-aged, than in those in slightly younger age groups (Fig.
1). Suicide as a proportion of deaths, however, is considerably more frequent in young
people aged 20–24 years, with the proportion of deaths attributed to suicide dropping in
the very young (Fig. 2). Such overwhelming numbers of young adult deaths being
suicides has also been recently noted in Germany (10).
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Rate per 100,000 population

20.0
18.0
16.0
14.0
12.0
10.0
8.0
6.0
4.0
2.0
0.0

Age group (years)
FIGURE 1—Age-specific suicide rates per 100,000 population in Australia registered

Proportion of registered deaths (%)

in 2012 by the ABS. Adapted from ABS cat. no. 3303.0 – 2012.

30.0
25.0

20.0
15.0
10.0
5.0

0.0

Age group (years)
FIGURE 2—Suicide as a proportion of deaths by age group in Australia registered in
2012 by the ABS. Adapted from ABS cat. no. 3303.0 – 2012.
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1.2.3 Methods of suicide

Suicide in Australia most often involves hanging, drug overdose and other types of
poisoning (28, www.abs.gov.au). Furthermore, methods used for self-killing often have
particular patterns of injury and characteristic features at autopsy that include abrasions,
bruises, gunshot and incised and stab wounds, ligature marks, and cherry-pink skin and
tissue discoloration. Multiple methods may also be used, but these are not recorded in
national data and are rarely reported internationally. The forensic investigation of a
possible suicide includes the systematic study of injury patterns and medicolegal
autopsy features in order to determine the material/s or device/s used to inflict any
injuries, the mechanism of death, as well as whether the findings are consistent with
self-infliction. On occasion, no anatomical cause of death may be found at autopsy.
However, such cases can still be suicides, with deaths from selected methods with no
resulting or characteristic injuries (29).
When analysing suicide, a classification system is required and this can be based on
the methods used to produce fatal injuries, such as: hanging, drug overdose, carbon
monoxide (CO) toxicity, gunshot wounds, plastic bag asphyxia, incised and/or stab
wounds, lying or stepping into the path of a moving motor vehicle or train, jumping
from a height, drowning, motor vehicle collisions, burning, poisoning by other noxious
substances, electrocution, strangulation, gas asphyxia and blunt object trauma. Thus,
means of suicide vary and are influenced by the availability of materials required for the
fatal episode (30–33) as well as ideas of what constitutes an appropriate and effective
lethal technique (34, 35).
Reported method choices often vary according to the population group and the
means available to them, with more disparities apparent in the types of methods
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between countries, than between sexes (Table 2). For example, death by shooting is the
most common method of suicide in the United States (36–38), as opposed to hanging in
Australia (www.abs.gov.au), Canada (5), Dubai (39), Germany (40), Poland (41),
Lithuania (42), Norway (15) and Turkey (43). Poisoning by pesticides is the most
common means of suicide in China (14) as well as Sri Lanka (44, 45), whereas jumping
from a height is commonest in Singapore (46) and in Hong Kong (47). Further findings
regarding method availability and associated mortality include those by Lester (1994) as
well as Telisinghe and Colombage (2014) both reporting that individuals of the same
nationality, but in different countries, used different methods of suicide (48, 49).
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TABLE 2—Preferred methods of male and female suicides by country and period
reported. Adapted from (5, 9, 15, 50, 40–43, 47, 51–54, www.abs.gov.au,
www.health.govt.nz, www.ons.gov.uk).
Country

Year/s

Males

Females

2000–2010

Gunshot wounds

Poisoning

2012

Hanging

Hanging

Canada

2004–2007

Hanging

Hanging

Germany

1991–2002

Hanging

Hanging

India

2009–2013

Hanging

Hanging

Lithuania

1984–2003

Hanging

Hanging

New Zealand

2012

Hanging†

Hanging†

Norway

2009

Hanging‡

Hanging‡

Poland

2000–2009

Hanging

Hanging

Turkey

2007–2012

Hanging

Hanging

England

2012

Hanging§

Poisoning

Finland

2009

Hanging‡

Poisoning‡

Scotland

1996–1999

Hanging

Poisoning

Hong Kong

2002–2007

Jumping from a height

Jumping from a height

Singapore

2000–2004

Jumping from a height

Jumping from a height

China

2001–2002

Poisoning

Poisoning

Egypt

2005–2009

Poisoning

Poisoning

United States
Australia

†Includes hanging, strangulation and suffocation. ‡Only includes suicides among those
aged 15 years and above. §Includes suffocation.

Different patterns of suicide are also evident within the same country, but in
different regions. For example, in Australia, between the years 2001 and 2007, hanging
was reported to be the most common method of self-destruction (47.8% of cases),
followed by drug overdose and other types of poisoning (including the inhalation of
motor vehicle exhaust gases) (29.0%), with 8.8% of cases of suicide being by gunshot
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wounds (www.abs.gov.au). However, this was not the case in parts of Victoria over the
same period, where gunshot wound suicides predominated (39.0%) followed by
hangings (34.6%) (55).
In addition, preferred methods of suicide by females used to differ from that of
males, with females traditionally favouring less violent and rather non-disfiguring
methods, such as drug overdose and other types of poisoning, compared to males who
tended to use hanging and guns. However, local data review has since demonstrated that
females in SA are increasingly using hanging (56). Such a dramatic trend was then
subsequently

indicated

in

national

data

of

registered

suicides

in

2012

(www.abs.gov.au).
Methods used may also depend on the age as well as the race of victims, with
another study from SA also noting hanging being commonly used by the young (in
89.9% of suicides among 10–19 year olds) as well as by a disproportionately high
number of Aboriginal victims (30).

1.3 SUICIDE AMONG FIRST PEOPLES

1.3.1 Suicide among Aboriginal people in Australia

Suicide is markedly higher among Aboriginal people in Australia than in defined
non-Aboriginal counterparts (57). However, research on Aboriginal suicide is
incomplete. In 2012, at least 117 deaths among Aboriginal Australians in New South
Wales (NSW), Queensland, SA, Western Australia and the Northern Territory (NT),
were attributed to suicide. Of these, 69.2% were males. The overall rate of registered
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Aboriginal suicide over this time was 22.4 deaths per 100,000 population, with suicide
being more than twice as common than that of the rest of the population (11.0 deaths
per 100,000 population). Similarly, suicide accounted for 4.7% of all registered deaths
of indigenous Australians, compared to 1.7% of deaths of non-indigenous Australians
(www.abs.gov.au). However, due to problems with identifying Aboriginality on death
certificates (58) as well as the possibility of misclassification of indigenous status in
various data registers, these figures are almost certainly an underestimate. This
subsequently makes comparisons of suicide rates among indigenous and non-indigenous
populations as well as communities, problematic. Furthermore, population data used to
indicate Aboriginal suicide nationally, are only available from a select number of
jurisdictions and thus, may not be representative of Aboriginal people generally in
Australia.

1.3.2 Suicide among first peoples internationally

Suicide constitutes not only a significant component of indigenous mortality in
Australia, but also internationally. Many indigenous groups in other countries are to
experiencing higher suicide rates than associated population counterparts. For example,
the indigenous Nenets population in Russia (59), Native Americans in the United States
(60), indigenous people in Brazil (61, 62), and Māoris in New Zealand (63), all have
significantly higher suicide rates than comparable non-indigenous groups. The extent of
such differences in racial-specific suicide rates is similar to that reported in Australia,
with rates among Nenets (59) as well as Native Americans (60) also being
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approximately two times higher than the rates of the general Russian and American
populations, respectively.
Higher suicide rates have also been reported among young indigenous individuals
aged 15–24 years (61, 62, 64, 65). Factors that may contribute to this disturbing trend
include a loss of ethnic identity and cultural values, such as connections to ‘Country’ or
land, persistent socioeconomic disadvantage (66) and substance abuse in these
communities (67). However, it is interesting to note that older indigenous males and
females have lower suicide rates when compared to defined non-indigenous
counterparts. For example, suicide amongst the Māori population is uncommon after the
age of 45 (63) and is just as rare among indigenous people aged 55 years and above in
Brazil (61). This is thought to result from older individuals being generally more valued
with distinguished roles in indigenous groups (63), as opposed to those in nonindigenous groups where the elderly are often regarded more as a burden on society,
than an asset. Thus, future research focusing on the reasons for the lower suicide rates
among older indigenous populations would be valuable in order to further understand
the context of indigenous suicides as well as possibly helping to establish how
population suicide may be prevented.

1.4 CLASSIFICATIONS OF SELF-HARM

There are various other forms of suicidal behaviour, such as suicidal ideation, or
thoughts of harming oneself, assisted suicide as well as attempted suicide. Further acts
of murder-suicide and parasuicide have been found to have distinct motivations that
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differ from that of other population suicides, and reportedly involve issues of power,
jealousy, revenge, loss and a desire to seek attention (68, 69).

1.4.1 Murder-suicide

Murder-suicide, also known as dyadic death, refers to a homicide that is followed by
the suicide of the perpetrator (70), usually immediately after the murder/s but on
occasion, this may occur days later (71, 72). Most murder-suicides are spousal, although
familial (73) and extrafamilial cases (74, 75), even those including mass murders, have
also been reported (68, 72). The majority of perpetrators are male, and most victims are
female (69, 76–80). The average age of identified perpetrators is around 45–49 years
(81), although age ranges from those as young as 16 years have also been reported (69,
76). The overwhelming weapon of choice in murder-suicides is a firearm (69, 76, 77,
79, 80). However, murderous females tend to use less violent methods of self-, familyand acquaintance-destruction than that used by males (73). Surprisingly, such cases
apparently do not usually result from impulsive acts of rage, but are rather carefully
planned (77, 82). Murder-suicides may also be classified by the relationships of the
perpetrators to the victims (Table 3).

TABLE 3—Classifications of murder-suicide. Adapted from (83).
Term for the act

Relationship to victim/s

Filicide-suicide

One’s child

Familicide-suicide

One’s family

Genocide-suicide

Specific religious, ethnic or racial groups
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Filicide-suicide is an act where a mother or a father kills their offspring, and then
themselves (83). Alleged perpetrators tend to suffocate, stab or gas a child, and often
use the same means to self-destruct (84). However, differences exist between murderous
mothers and fathers, with a local study in SA reporting that mothers murdered only their
children, whereas fathers also killed or attempted to kill their partners (73).
Familicide-suicides typically involve males who are severely depressed (77),
paranoid (78) or intoxicated (75). Such perpetrators have been called ‘family
annihilators’ (85), as they will murder not only children, but also their spouse, other
relatives and even their pets (73).

1.4.2 Parasuicide

Parasuicide is a nonfatal act, where an individual harms him or herself but lacks the
intention to die. This type of behaviour may lead to a sudden and pleasurable release of
tension, although it is however, a major risk factor for eventual suicide (86). The sight
of blood is often gratifying, and the immediate relief from pre-existing distress may
reinforce this type of self-mutilation (87, 88). Such gestures may also be deliberately
undertaken as a means of eliciting attention and support, particularly when there is a
known high potential for rescue (89).
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TABLE 4—Characteristic features of parasuicide versus suicidal behaviour. Adapted
from (88–91).
Characteristics
Intention

Parasuicide

Suicidal behaviour

Relieve psychological pain

End unbearable pain

Manipulate the behaviour of others

To kill oneself

Often non-lethal

Lethal

Method

(e.g. shallow cutting and poisoning) (e.g. hanging and gunshot wounds)

The age distribution of parasuicide is distinctly different to that of suicide. The sex
ratio is also reversed (19, 92) with suicide rates tending to increase with age, however
rates of parasuicide are highest among younger ages, with reports often among those
aged around 15–34 years (91, 93). Thus, differences exist in the motivations for each of
the forms of suicidal behaviour. A myriad of factors can trigger suicidal acts, and in any
one case, these can be multiple, although there is often evidence of interpersonal
conflict, such as a separation or an argument in these types of events (94). Other
potential triggers include loss, especially through bereavement (95), as well as financial
and legal issues (96).
However, a number of problems exist when attempting to differentiate between a
suicide, ‘accidental’ death, homicide or death by other self-inflicted injuries, with the
diagnosis of suicide being likely in only non-ambiguous deaths. A high suicidal intent
may be presumed in cases where there is an effort to avoid discovery. For example, a
suicidal individual might isolate him or herself, choose a time and a place which will
reduce the chance of being rescued, or not seek help after the act. Recent activities such
as making funeral arrangements or preparing a will, also suggest serious suicidal intent
(87).
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1.5 CONTRIBUTING FACTORS TO SUICIDE

Suicide results from a range of personal, cultural and environmental factors
collectively impacting upon an individual. The act does not have a particular association
with any one precipitating factor or state of mind, but preceding emotions commonly
reported include hopelessness, shame, anger and low self-esteem (44, 97–99). Thus, it is
rare for suicide to occur in the absence of any psychological suffering.

1.5.1 Substance abuse

A high correlation between suicide and alcohol intoxication has also been noted
(100–103). Alcohol is a potent risk factor for self-harm as it can increase impulsiveness
and subsequent risk-taking behaviour. Thus, it can provoke self-destructive acts in an
individual who otherwise, may not have engaged in this type of behaviour had they not
been intoxicated (104). Several studies have reported that the amount and type of
beverage consumed, as well as the pattern of drinking, such as the excessive
consumption of spirits, profoundly impact on suicidal behaviour (105–107).
In Australia, between 2000 and 2010, alcohol intoxication and/or drug abuse was
recorded in an alarming 63.5% of all suicides in the NT (108). Furthermore, 49.4% of
cases of suicide by means other than overdose registered in NSW, between 1997 and
2006, were also reportedly associated with concurrent substance abuse (109). Similarly,
according to certain international studies, at least 25% of all suicides are associated with
alcohol and/or drug use (110, 111). Intoxicated individuals are also reportedly more
likely to attempt suicide by more lethal methods, such as gunshot wounds or hanging
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(112). Therefore, given the current extent of high-risk drinking, particularly among
youths (113), this is of great concern and also warrants future monitoring as well as
research.

1.5.2 Mental illness

Psychiatric illness is often documented as a major risk factor for suicide (28, 44),
and the presence and attempted psychiatric treatment of multiple mental disorders,
greatly increases this risk (25, 114, 115). Studies from Europe and the United States
have suggested that psychiatric disorders, including schizophrenia and bipolar disorder,
are evident in up to 90% of individuals who have succumbed to suicide (116–119).
Severe mental illness is also reportedly common among those choosing the most painful
and/or disfiguring means of self-destruction, including jumping from a height, or lying
or stepping into the path of a moving object, such as a motor vehicle or train (120, 121).
These associations have often been attributed to sufferers’ non-compliance with
‘treatment’, such as those who discontinue taking prescribed drugs due to side effects,
as well as a subsequent loss of contact with health services. However, the majority of
such studies were conducted in countries that have relatively similar Western cultural
backgrounds. Therefore, any conclusions derived from these studies may not be valid in
comparison to other countries. For example in certain non-Western countries, such as
China, impulsiveness is a crucial factor in suicides and differences have been reported
by Yang et al. (2005), who suggested that a substantial proportion of suicide victims did
not have a psychiatric disorder (122). Although, all of these findings depend on if, how
and when such information is recorded.
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Nonetheless, a study in Singapore reported that among those with a mental illness, a
considerable percentage killed themselves soon after discharge from a psychiatric
hospital. Thong et al. (2008) reported a significant clustering of suicides in the first
month after discharge, with 15.1% suiciding within the first week, 20.8% within two
weeks, 26.4% within four weeks, and an alarmingly 63.2% within one year (Fig. 3)
(123). However, as the patients studied only had psychiatric disorders severe enough to
require hospital admission, interpretations of such data are somewhat limited and may
not be able to be generalised to comparable institutionalised groups elsewhere.

FIGURE 3—The proportion of survival among patients discharged from a psychiatric
hospital in Singapore between 2003 and 2004 (123).
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1.5.3 Other miscellaneous factors

Other predictors for suicide include a sense of failure, feeling alienated and a history
of attempted suicide (124, 125). Suicide has also been associated with a range of
physical conditions, including cancer (126,

127), human immunodeficiency

virus/acquired immunodeficiency disease (128), multiple sclerosis (129) and spinal cord
injury (130).
Strong associations between suicide and isolation, unemployment (131–135) and/or
low socioeconomic status have also been demonstrated (136). Furthermore, disruptions
of personal relationships or career-related problems can evoke intolerable stress and the
inability to cope (137) and thus, predispose an individual to self-harm.
Suicide rates also vary among those who are employed, with particular occupational
groups allegedly being at a greater risk. Previous studies have indicated that medical
practitioners have a lower general mortality rate compared to the rest of the population
(138–140). However, in terms of suicide, it has been proposed that doctors are at an
increased risk (138, 140–142), with suicide rates reportedly being highest in female
physicians as well as anaesthetists, and particularly among associated trainees (141). In
related fields, dentists (142), pharmacists and nurses also allegedly have elevated rates
(143). A study of medical graduate suicides in the United States, found that the majority
(at least 42%) of male graduates died by barbiturate overdose, (meaning overdose by a
sedative drug), and gunshot wounds (at least 23%) (140), methods that are both likely to
be available to doctors in America. Thus, possible explanations for the higher suicide
rates in such professions are that practitioners have access to otherwise restricted drugs,
and also considerable knowledge about their use and effect. High performance
expectations (142, 144) and a tendency for obsessive-compulsive behaviour in these

31

occupational groups have also been proposed as possibly representing important factors
in determining the higher suicide rates (145).
The risk factors outlined above are by far exhaustive, and there is emerging
evidence of an array of other factors, such as homosexuality in completed (146) as well
as attempted suicides (147, 148), also being reported. Conversely, a number of
‘protective factors’ exist. For example, religious affiliations have been associated with a
decreased risk of suicide (149). Potential causes of this association include traditional
religious beliefs and moral objections to suicide, social support and a sense of belonging
(150–152). Being pregnant is also allegedly ‘protective’ against deliberate selfdestruction (153–155), possibly due to hormonal influences such as increased central
nervous system serotonin levels during pregnancy (156), the hormone thought to relieve
states of depression, or to a future mother’s feeling of responsibility towards her child.
However, it is also worth noting that any alleged factors preceding or protecting
population self-harm are again dependent on if, how and when such factors are
recorded.

1.6 SUICIDE NOTES

Suicide notes often represent an individual’s last attempt to communicate with
friends, family members and other acquaintances. Although suicide notes are only
found in a minority of cases (around 10–30%) (44, 132, 157, 158), they may provide an
insight into the factors that led to the death, and the thoughts of the victim before the
fatal act.
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Very few gender differences in suicide notes exist, however age differences are
marked. Older individuals tend to write less emotive suicide notes, and apologise for
their actions in seeking escape from physical pain and chronic illness (159). On the
other hand, profane language and anger towards others, are often evident in the notes of
younger groups (160, 161). Younger victims also tend to now format, distribute, as well
as leave, such messages on mobile phones or in email and other ‘social networking’
accounts (162).
Adults who successfully die by suicide are also allegedly more likely than those
who fail, to have written a suicide note. In a study by Dejong, Overholser and
Stockmeier (2010), more than half of those who suicided had left a note, compared to
just 20.0% of those who reportedly survived an attempt (112). Thus, the presence of a
suicide note is thought to reflect the seriousness of an attempt, with note leavers
apparently utilising more lethal methods of self-harm, such as hanging and CO toxicity
(158). However, the existence of a note does not necessarily imply that a case is a
suicide or that the act was not impulsive, as a note may have been written by the
decedent a long time prior to death, or it may have been forged in an attempt to conceal
a homicide or other means of sudden death. Furthermore, the absence of such notes may
be due to removal by friends, family members and other acquaintances who are often at
death scenes before investigators.

1.7 CAVEATS

Various issues arise when conducting a literature review on suicide. Firstly, data
must be analysed and reviewed with caution, as different countries have different
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population demographics and trends. This also applies to interstate comparisons within
Australia, as each jurisdiction varies in size and has different procedures, reporting
systems, as well as personnel for gathering population data. Inadequate training of
personnel, a lack of standardised criteria for distinguishing suicides from ‘accidental’
deaths, not to mention classification changes over time (such as the use of the official
‘undetermined intent’ category by the national register, the ABS), have also had an
impact on reports of suicide in Australia.
Secondly, current research examining suicide tends to rely on national, international
and large population databases. This is of concern, as local data review is required in
order to understand specific issues in a particular community.
Thirdly, care should be taken when interpreting national suicide data over time due
to issues affecting data quality, such as the ‘under-counting’ of suicides relative to local
records. For example, for deaths registered in Australia, in 2008, 561 cases allegedly
had insufficient information recorded on national databases in order to determine
suicide and were therefore, excluded from counts when the ABS data were finalised and
state-based statistics were published (www.abs.gov.au).
Finally, the conduct and quality of autopsies in different countries is inconsistent. In
Australia, specific guidelines and protocols are usually followed when investigating a
death, but this is not necessarily the case elsewhere (104, 163, 164). When crucial
information regarding the possible manner of death is unobtainable via post-mortem
examinations, this may result in an under-reporting of cases of suicide due to the
classification of deaths as either of ‘undetermined intent’ or as ‘accidental’. There may
also be a general unwillingness to report deaths, particularly those of younger
individuals and/or among cultural groups, as suicides. Reasons for this may include a
reluctance to upset families or those recently associated with victims, or sensitivity to
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various cultural practices and religious beliefs. Therefore, when procedures are not
consistent, discrepancies may occur, making the comparison of data and interpretation
of results, difficult. All of these issues must be considered when data are analysed and
apparent suicide trends discerned.

1.8 SYNOPSIS

The following study provides contemporary data on suicides in SA, with a focus on
particular means of self-harm. Such novel information will assist in analysing the
prevalence of ‘hidden’ suicide deaths, and also help to establish criteria for
distinguishing possible suicides from ‘accidental’ deaths and even homicides.
Furthermore, the resulting data may help to identify local needs that are amendable to
intervention.

i. AIMS



To examine the specific contribution of suicide to medicolegal deaths occurring in
SA and to compare this with South Australian data on national registers.



To examine specific forms of suicide in SA, in order to delineate any trends among
victims in relation to sex, age, race and toxicological findings.



To scrutinise any changes in the pattern of suicidal deaths in this population by
alterations in the methods used, as well as identifying various circumstances that
influence self-destruction in individual communities.
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ii. HYPOTHESES

It is suggested that studies from single forensic institutions that service specific
geographical areas, such as Forensic Science SA (FSSA), may produce more reliable
data than studies that have relied upon a larger body of electronic information that has
been compiled from subsets where different diagnostic and classification criteria have
been used, and where capture of all cases may not be complete. Furthermore, local
trends involving small numbers may be lost if data are inappropriately pooled. Specific
changes to the rates and means of self-destruction in this population will also be
identified.
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CHAPTER 2: AN ANALYSIS AND EVALUATION OF
SUICIDE IN SA
2.1 INTRODUCTION

In 2012, suicide was ranked as the 14th leading category of death in Australia, with
2,535 deaths coded as intentional self-harm (www.abs.gov.au). It is possible however,
that publicly available data are likely significant underestimates of the true prevalence
of suicide, with the degree of this varying between jurisdictions.
In SA, any deaths that are, or may be, unnatural, including all possible suicides, are
required to be reported to the State Coroner. Under the Coroners Act 2003, the coroner
will legally establish, wherever possible, the medical cause/s of a reportable death, or
the circumstances surrounding the death. On being notified of a death, usually by a
police officer or a physician, coronial clerks conduct an investigation on behalf of the
coroner and, based on the information available, a classification is recorded about the
manner of a reportable death and the suspected intent; for example, if a death is from
natural or unknown causes, or presumed to be a suicide, ‘accident’ or homicide. The
data are also entered into a national electronic database of information on coronercertified deaths, the National Coronial Information System (NCIS) according to a
number of NCIS codesets (www.ncis.org.au).
When coronial investigations are complete, information as to the registerable
cause/s of a reportable death is provided to the Registrar of Births, Deaths and
Marriages (BDM), under the Births, Deaths and Marriages Registration Act 1996. Final
determinations about the manner of death and the suspected intent, such as suicide, may
also be made at this time and are again, entered into the NCIS according to an NCIS
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intent codeset with a range of responses, including ‘intentional self-harm’,
‘undetermined intent’, ‘other specified intent’ and ‘unlikely to be known’
(www.ncis.org.au).
For deaths by natural causes, however, that are not reportable under the act, a
medical practitioner and of note, not a registrar or another student doctor, is legally
required to notify the BDM as well as provide certificates accurately recording the
natural causes of deaths to a funeral director or other person, for the dutiful removal of
decedents.
Finally, information from coronial investigations on the NCIS is then provided to
another national data repository, the ABS. In order to obtain aggregated national data
for an annual causes of death publication and other statistical purposes, ABS coders
manually code the categories of registered deaths from entries in the BDM as well as
data held on the NCIS (www.abs.gov.au), according to the criteria of the 10th revision of
the International Statistical Classification of Diseases and Related Health Problems
(ICD-10) (www.who.int).
However, the diagnosis of suicide is sometimes difficult to assign, resulting in
misclassifications in recorded data. For example, deaths due to drug overdose, a fall
from a height, drowning and single vehicle collisions may be variably recorded as
intentional, ‘accidental’, or homicidal. In the absence of a suicide note, reports of
previous suicide attempts or a history of suicidal ideation, there may be little to
elucidate the motivation of these cases when such deaths are initially registered, ensuing
less specific, non-suicide classifications. These ambiguities and evaluations for other
possible manners of death are, however, carefully considered in local forensic
medicolegal investigations, through integration of death scene and autopsy findings (1).
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Under the Coroners Act 2003, after receiving notification of possible suicides and in
order to ascertain the information required by regulation, the coroner will direct postmortem examinations to be performed at the state forensic facility, FSSA. Prior to
autopsy, information from coronial investigations, including police narratives of the
circumstances preceding deaths, statements from witnesses, medical reports and other
investigative findings, are all provided to FSSA, for staff to enter data into the local case
management system, CaseMan. In order to establish the mechanism of death,
systematically detailed external and internal examinations are performed with ancillary
testing, which may include toxicological testing of blood and tissues, and sampling for
DNA analyses, in addition to searching for any underlying illness/es and other factors
that may have caused or contributed to death. All injuries and scars, especially if
consistent with self-infliction, are photographed, sketched and described at autopsy. The
information gained from examinations is then provided to the coroner to assist with
timely findings being made for the BDM and the successive return of the body for
funeral arrangements.
Suicide is a public health, policy and community concern. However, few studies
have attempted to test the reliability of existing registers for reporting suicides, despite
this information being crucial for health surveillance. The following study was
undertaken to examine the specific contribution of suicide to medicolegal deaths
occurring in SA, to compare this with South Australian data on national registers, and to
delineate the characteristics of such cases over time.
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2.2 MATERIALS AND METHODS

A manual and electronic search was undertaken of pathology files at FSSA for all
cases of possible suicide registered in SA, Australia, over a 10-year period, from
January 2003 to December 2012. All cases had undergone full police and coronial
investigations, with autopsy examinations. Case post-mortem reports were examined
and information grouped into 1-year periods, with the anonymity of all cases observed
by data de-identification.
All mortuary case records and the included narratives of the circumstances around
each death were examined for reports of possible triggers, alleged histories of
depression, suicidal ideation and previous suicide attempts, as well as the presence of
suicide notes. Ambiguous cases where death may have been due to an ‘accident’,
assault, or to natural or unknown causes, were excluded from the study. However, it is
acknowledged that in a minority of cases, accurate assessment of the presence or
absence of antemortem trauma was not possible due to incineration as well as
significant post-mortem changes including putrefaction, animal predation and
mummification.
The total number of suicides over the 10 years of the study was ascertained. Details
of the date of death, sex, age and race of victims, as well as reports on toxicology and
ballistics were extracted from the records and tabulated in an Excel® worksheet
[Microsoft® Office Excel® 2010].
Cases were divided into categories according to the principal method of self-harm
used to produce the fatal injury, determined from scrutinising available details from the
death scene, autopsy and laboratory work-ups, as well as the medical cause/s of death
determined by the examining pathologist. Major categories included: hanging, drug
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overdose, CO toxicity, gunshot wound/s, plastic bag asphyxia, incised and/or stab
wounds, lying or stepping into the path of a moving motor vehicle or train, jumping
from a height, and a ‘miscellaneous’ group (including deaths due to drowning, motor
vehicle collisions, burning, poisoning by other noxious substances, electrocution,
strangulation, gas asphyxia and blunt object trauma).
Available suicide data, from January 2003 and on national registers at the time of
information capture, was also accessed for comparison purposes. The data consisted of
closed coronial cases with an electronic record of findings coded as intentional selfharm on the NCIS, as well as the ABS coded data with an external cause of death code,
intentional self-harm (suicide) (X60–X84, Y87.0), according to the ICD-10 criteria
(www.abs.gov.au).
Statistical analyses were conducted using IBM® SPSS® Statistics for Windows®
[version 20.0] and Microsoft® Office Excel® 2010. Categorical variables of interest
were compared via binomial and Pearson’s Chi-square (χ2) tests to determine
differences by sex, age category, method of suicide and year of death. The rates of
suicide for individual and total categories per 100,000 population were calculated from
published ABS estimated resident population of SA data for each year, ranging from
1,520,399 in 2003 to 1,656,299 in 2012 (www.abs.gov.au). Individual z-tests for rate
ratios (2) were calculated to crudely assess changes in suicide rates. Differences were
considered statistically significant when p < 0.05.
This study was approved by the FSSA Management Ethics Committee.
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2.3 RESULTS

2.3.1 Prevalence of suicide in SA

A total of 2,105 cases of suicide registered at FSSA were identified from January
2003 to December 2012, representing a death rate of 13.3 per 100,000 population. There
were significantly more male than female victims (M:F = 3.2:1; p < 0.001) (Table 1).
Despite the fluctuating sex-specific trends, there was a statistically significant decrease
in the rates of male, but not female suicides from 2005 to 2010 (p < 0.05), although the
decline in male suicides appears to have plateaued and did not reach statistical
significance in 2012 (p = 0.09) (Fig. 1).

Rate per 100,000 population

30.0
25.0
20.0

↓
*

**

*

15.0
Male
10.0

Female

5.0
0.0

Year
FIGURE 1—Suicide rates per 100,000 population in males and females in SA
registered over a 10-year period (2003 to 2012) at FSSA. ↓ = male rates for 2005 versus
for 2006, 2008 and 2010. *p < 0.05; **p < 0.01.
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Data were available from 2003 to 2010 from the NCIS. In the reported 8-year
period, there were 1,542 suicides registered (12.3 per 100,000 population). Numbers of
suicides for 2011 and 2012 were not reported by the NCIS as coding of such deaths was
incomplete. However, available data did indicate a statistically significant decrease in
the rates of male suicides from 2005 to 2010 (p < 0.001). The rates of female deaths
recorded as suicide also seemed to be decreasing, with the lowest rates reported in 2010
(Fig. 2).
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FIGURE 2—Suicide rates per 100,000 population in males and females in SA
registered over an 8-year period (2003 to 2010) on the NCIS. ↓ = male rates for 2005
versus for 2006, 2008, 2009 and 2010. *p < 0.05; **p < 0.01; ***p < 0.001. Adapted
from NCIS, unpublished data  2012.
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Data from the ABS were available for the years 2003 to 2011. Over that time, there
were 1,366 deaths coded as suicide (12.4 per 100,000 population). Official numbers of
suicides for 2012 were not reported by the ABS. However, published data indicated a
statistically significant increase in the rate of male suicides from 2004 to 2005 (p <
0.05), followed by a statistically significant decrease in such deaths from 2005 to 2009
(p < 0.01) (Fig. 3).
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FIGURE 3—Suicide rates per 100,000 population in males and females in SA
registered over a 9-year period (2003 to 2011) by the ABS. ↓ = male rates for 2004,
2006, 2008 and 2009 versus for 2005. *p < 0.05; **p < 0.01. Adapted from ABS cat.
no. 3303.0 – 2011.
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No statistically significant differences in the aggregate rates of suicides over time
were found between the three registers (Table 1). However, after separating victims by
sex, differences in the reported annual rates of male (Fig. 4) and female suicides were
marked (Fig. 5). An overall under-reporting of suicide of 5.4% of local male cases as
well as 13.5% of local female cases between 2003 and 2010 in the NCIS, and of 4.9%
of local male cases as well as 14.0% of local female cases between 2003 and 2011 by
the ABS, was recorded. Only in the years 2005, 2008 and 2010 were more suicides
reported on the national registers than were captured locally (Table 1).
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TABLE 1—Prevalence of male and female suicides in SA per register over a 10-year
period (2003 to 2012). Suicide rates and the percentages of local capture were
calculated including only the available years. Adapted from NCIS, unpublished data 
2012 and ABS cat. no. 3303.0 – 2011.
FSSA
Male

Female

NCIS
Combined

Male

Female

ABS
Combined

Male

Female

Combined

n, rate,
n, rate,
n, rate,
% of local % of local % of local
capture
capture
capture

n, rate,
n, rate,
n, rate,
% of local % of local % of local
capture
capture
capture

Year

n, rate

n, rate

n, rate

2003

159, 21.2

48, 6.2

207, 13.6

150, 20.0,
94.3

45, 5.8,
93.8

195, 12.8,
94.2

154, 20.5,
96.9

39, 5.1,
81.3

193, 12.7,
93.2

2004

174, 23.0

43, 5.6

217, 14.2

163, 21.6,
93.7

41, 5.3,
95.3

204, 13.3,
94.0

141, 18.7,
81.0

37, 4.8,
86.0

178, 11.6,
82.0

2005

181, 23.8

46, 5.9

227, 14.8

181, 23.8,
100.0

48, 6.2,
104.3

229, 14.9,
100.9

182, 24.0,
100.6

49, 6.3,
106.5

231, 15.0,
101.8

2006

139, 18.1

51, 6.5

190, 12.2

134, 17.5,
96.4

46, 5.9,
90.2

180, 11.6,
94.7

132, 17.2,
95.0

48, 6.1,
94.1

180, 11.6,
94.7

2007

167, 21.5

51, 6.4

218, 13.9

158, 20.4,
94.6

40, 5.0,
78.4

198, 12.6,
90.8

167, 21.5,
100.0

38, 4.8,
74.5

205, 13.1,
94.0

2008

138, 17.6

54, 6.7

192, 12.1

140, 17.8,
101.4

45, 5.6,
83.3

185, 11.6,
96.4

129, 16.4,
93.5

46, 5.7,
85.2

175, 11.0,
91.1

2009

161, 20.2

58, 7.1

219, 13.6

142, 17.8,
88.2

45, 5.5,
77.6

187, 11.6,
85.4

138, 17.3,
85.7

47, 5.8,
81.0

185, 11.5,
84.5

2010

145, 18.0

49, 6.0

194, 11.9

128, 15.9,
88.3

36, 4.4,
73.5

164, 10.1,
84.5

157, 19.5,
108.3

40, 4.9,
81.6

197, 12.1,
101.5

2011

173, 21.3

50, 6.0

223, 13.6

–, –,
–

–, –,
–

–, –,
–

166, 20.4,
96.0

43, 5.2,
86.0

209, 12.7,
93.7

2012

163, 19.9

55, 6.6

218, 13.2

–, –,
–

–, –,
–

–, –,
–

–, –,
–

–, –,
–

–, –,
–

Total

1,600, 20.4 505, 6.3 2,105, 13.3 1,196, 19.3, 346, 5.5, 1,542, 12.3, 1,366, 19.5, 387, 5.4, 1,753, 12.4,
94.6
86.5
92.7
95.1
86.0
92.9
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25.0
20.0
15.0
FSSA

10.0

NCIS
ABS

5.0

0.0

Year
FIGURE 4—Rates of registered suicides per 100,000 population in males in SA over a
10-year period (2003 to 2012). Adapted from NCIS, unpublished data  2012 and ABS
cat. no. 3303.0 – 2011.
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FIGURE 5—Rates of registered suicides per 100,000 population in females in SA over
a 10-year period (2003 to 2012). Adapted from NCIS, unpublished data  2012 and
ABS cat. no. 3303.0 – 2011.
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2.3.2 Age distribution and methods of suicide in SA

The equivalence of local data with the reported age distribution of suicides
registered between 2003 and 2010 on the NCIS can be judged from Fig. 6. After
stratifying victims by age category, suicides registered at FSSA over this time exceeded
those coded in the NCIS across ages, with 10 more cases (12.8% more) identified in the
range 9–19 years, seven more cases (2.6% more) in the range 20–29 years, 27 more
cases (7.3% more) in the range 30–39 years, 38 more cases (10.4% more) in the range
40–49 years, 24 more cases (9.0% more) in the range 50–59 years, 15 more cases
(10.3% more) in the range 60–69 years and one more case (1.3% more) in the range 80–
99 years. Although no statistically significant differences in the age-specific rates of
suicides were found between the two registers, when cases were sub-classified
according to the method used, the rate of drug overdoses registered in the NCIS was
noted to be significantly lower than what was captured locally at FSSA (with 204 cases
or 1.6 deaths per 100,000 population versus 301 cases or 2.4 deaths per 100,000
population, respectively; p < 0.001). Only in the two categories of an impact by a motor
vehicle or train, and jumping from a height, were more cases reported in the NCIS than
in local data (Table 2).
ABS data were not available by age category, although data were stratified by
method. However, published data are subject to ‘confidentialisation’ whereby particular
categories of self-harm with few victims coded as suicide by the ABS are assigned
random values higher than what was actually recorded.
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Rate per 100,000 population
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16.0
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FSSA

NCIS

Age group (years)
FIGURE 6—Distributions of registered suicides by age group in SA between 2003 and
2010 at FSSA and on the NCIS. Adapted from NCIS, unpublished data  2012.
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TABLE 2—Distributions of the preferred methods of registered suicides in SA between
2003 and 2010 at FSSA and on the NCIS. FSSA versus NCIS. ***p < 0.001. Adapted
from NCIS, unpublished data  2012.

Method of suicide
Hanging

FSSA

NCIS

n, rate

n, rate,
% of local capture

735, 5.9

723, 5.8,
98.4

301, 2.4***

204, 1.6***,
67.8

CO toxicity

204, 1.6

170, 1.4,
83.3

Gunshot wound/s

137, 1.1

128, 1.0,
93.4

Plastic bag asphyxia

58, 0.5

47, 0.4,
81.0

Incised and/or stab wounds

40, 0.3

37, 0.3,
92.5

Impact by a motor vehicle/train

36, 0.3

38, 0.3,
105.6

Jumping from a height

34, 0.3

40, 0.3,
117.6

Misc.

119, 0.9

155, 1.2,
130.3

Total

1,664, 13.3

1,542, 12.3,
92.7

Drug overdose
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2.3.3 Specific characteristics of suicide in SA

Suicides represented 15.0% of all deaths registered at FSSA over the period of the
study (2,105/14,037). Full autopsies had been performed in 2,085/2,105 cases (99.0%),
with only an external examination and toxicology, or a pathology review, being
performed in 20 cases (1.0%). The mean age at death for all cases was 44.6 years
(median = 43.0 years; range = 9–97 years) with most victims (460/2,105; 21.9%) being
in the 30–39 year age category; 76.3% (1,606/2,105) were aged 20–59 years (Tables 3
and 6). The sexes did not differ statistically significantly in age (χ2 = 14.79; p = 0.10)
(Fig. 7), and there were no statistically significant changes in the sex or age
distributions of cases over time (χ2 = 7.97; p = 0.54 and χ2 = 62.83; p = 0.93,
respectively). Although despite numbers being low, the suicide rates for males aged 20–
29 years and 30–39 years have decreased by 34.7% and 14.9%, respectively over the 10
years studied, while the rates for those aged 50–59 years have increased by 63.9%.
However, there has been little change in the rates of female suicides across all age
groups over time (Table 3).
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TABLE 3—Prevalence of suicide per age group in males and females in SA registered
over a 10-year period (2003 to 2012) at FSSA.
Age group (years)
0–9

10–19

20–29

30–39

40–49

50–59

60–69

70–79

80–89

90–99

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

2003

0, 0.0

10, 9.5

31, 31.4

38, 34.8

34, 30.2

20, 20.5

12, 18.8

9, 18.8

4, 20.7

1, 44.5

2004

0, 0.0

7, 6.7

32, 32.1

34, 31.5

36, 31.8

29, 29.3

16, 24.5

12, 25.1

7, 34.7

1, 42.3

2005

0, 0.0

6, 5.7

36, 35.5

45, 42.1

40, 35.3

23, 22.8

14, 20.8

7, 14.7

10, 47.2

0, 0.0

2006

0, 0.0

7, 6.7

21, 20.3

34, 31.9

29, 25.5

22, 21.5

8, 11.5

10, 21.0

7, 31.4

1, 38.2

2007

0, 0.0

8, 7.6

26, 24.7

42, 39.5

33, 29.0

26, 25.4

15, 20.4

9, 18.8

6, 25.7

2, 72.6

2008

0, 0.0

6, 5.7

23, 21.2

35, 33.1

26, 22.8

30, 29.0

7, 9.1

9, 18.7

1, 4.1

1, 34.5

2009

0, 0.0

6, 5.7

28, 24.9

38, 36.0

42, 36.8

20, 19.1

13, 16.3

8, 16.4

5, 20.0

1, 32.5

2010

0, 0.0

7, 6.6

15, 13.0

37, 35.1

28, 24.5

24, 22.7

17, 20.5

10, 20.3

5, 19.4

2, 60.3

2011

0, 0.0

15, 14.4

26, 22.3

32, 30.6

37, 32.3

34, 31.6

15, 17.5

5, 9.9

8, 30.4

1, 28.2

2012

0, 0.0

6, 5.8

24, 20.5

31, 29.6

34, 29.6

35, 32.1

10, 11.4

11, 21.2

12, 45.0

0, 0.0

2003

0, 0.0

2, 2.0

8, 8.5

9, 8.3

13, 11.4

6, 6.0

5, 7.6

2, 3.5

3, 9.2

0, 0.0

2004

0, 0.0

5, 5.0

9, 9.5

8, 7.5

10, 8.7

6, 5.9

2, 2.9

1, 1.8

1, 3.0

1, 14.2

2005

0, 0.0

2, 2.0

9, 9.3

8, 7.6

13, 11.3

3, 2.9

5, 7.1

3, 5.4

3, 8.7

0, 0.0

2006

0, 0.0

5, 5.0

4, 4.0

7, 6.7

10, 8.7

8, 7.6

9, 12.3

3, 5.4

3, 8.4

2, 26.4

2007

0, 0.0

1, 1.0

5, 4.9

5, 4.7

12, 10.4

15, 14.2

7, 9.1

4, 7.3

2, 5.4

0, 0.0

2008

0, 0.0

1, 1.0

9, 8.7

9, 8.6

15, 13.0

9, 8.5

6, 7.5

4, 7.2

1, 2.6

0, 0.0

2009

0, 0.0

3, 3.0

5, 4.7

13, 12.4

10, 8.7

17, 15.8

5, 6.0

2, 3.6

3, 7.8

0, 0.0

2010

0, 0.0

2, 2.0

10, 9.1

8, 7.7

13, 11.3

8, 7.3

4, 4.7

1, 1.8

3, 7.7

0, 0.0

2011

0, 0.0

1, 1.0

7, 6.3

17, 16.4

9, 7.8

10, 9.1

6, 6.7

0, 0.0

0, 0.0

0, 0.0

2012

1, 1.0

3, 3.0

7, 6.2

10, 9.6

14, 12.2

8, 7.1

8, 8.7

2, 3.5

2, 5.1

0, 0.0

Year
Male

Female
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FIGURE 7—Distribution of suicides by sex and age group in SA registered between
2003 and 2012 at FSSA.

2.3.4 Specific methods of suicide in SA

Hanging accounted for the highest proportion of deaths (952/2,105 cases; 45.2%),
followed by drug overdose (391/2,105; 18.6%), CO toxicity (236/2,105; 11.2%),
gunshot wounds (165/2,105; 7.8%), plastic bag asphyxia (76/2,105; 3.6%), incised
and/or stab wounds (52/2,105; 2.5%), an impact by a motor vehicle or train (44/2,105;
2.1%), and jumping from a height (43/2,105; 2.0%). A ‘miscellaneous’ group (including
deaths due to drowning, motor vehicle collisions, burning, poisoning by other noxious
substances, electrocution, strangulation, gas asphyxia or blunt object trauma) accounted
for 146 of 2,105 cases, or 0.1% of the total. Table 4 illustrates the numbers and rates of
suicides per method category. Significant male–female discrepancies were observed for
different methods of suicide (χ2 = 252.5; p < 0.001). Males were more likely to use
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gunshot wounds or hanging when compared to females, while females were more likely
to use drug overdose or plastic bag asphyxia. The distribution and male–female ratio for
each method of suicide is shown in Table 5.

TABLE 4—Prevalence of suicide per method category in males and females in SA
registered over a 10-year period (2003 to 2012) at FSSA.
Method of suicide
Jumping
from a
height

Misc.

n, rate

n, rate

n, rate

5, 0.7

2, 0.3

2, 0.3

10, 1.3

4, 0.5

4, 0.5

4, 0.5

3, 0.4

11, 1.5

11, 1.4

2, 0.3

3, 0.4

5, 0.7

6, 0.8

9, 1.2

21, 2.7

17, 2.2

3, 0.4

3, 0.4

3, 0.4

1, 0.1

9, 1.2

14, 1.8

19, 2.4

18, 2.3

6, 0.8

6, 0.8

6, 0.8

6, 0.8

9, 1.2

69, 8.8

17, 2.2

17, 2.2

19, 2.4

5, 0.6

0, 0.0

4, 0.5

2, 0.3

5, 0.6

2009

82, 10.3

23, 2.9

16, 2.0

16, 2.0

4, 0.5

4, 0.5

3, 0.4

3, 0.4

10, 1.3

2010

73, 9.1

11, 1.4

13, 1.6

15, 1.9

7, 0.9

6, 0.7

3, 0.4

4, 0.5

13, 1.6

2011

99, 12.2

22, 2.7

12, 1.5

13, 1.6

3, 0.4

2, 0.2

4, 0.5

4, 0.5

14, 1.7

2012

76, 9.3

26, 3.2

15, 1.8

14, 1.7

9, 1.1

7, 0.9

3, 0.4

3, 0.4

10, 1.2

2003

13, 1.7

15, 1.9

7, 0.9

0, 0.0

5, 0.6

3, 0.4

1, 0.1

0, 0.0

4, 0.5

2004

16, 2.1

9, 1.2

5, 0.6

0, 0.0

2, 0.3

0, 0.0

1, 0.1

2, 0.3

8, 1.0

2005

13, 1.7

12, 1.5

8, 1.0

2, 0.3

1, 0.1

2, 0.3

1, 0.1

0, 0.0

7, 0.9

2006

10, 1.3

23, 2.9

5, 0.6

1, 0.1

4, 0.5

1, 0.1

1, 0.1

1, 0.1

5, 0.6

2007

14, 1.8

24, 3.0

1, 0.1

0, 0.0

2, 0.3

0, 0.0

1, 0.1

2, 0.3

7, 0.9

2008

9, 1.1

28, 3.5

3, 0.4

2, 0.2

4, 0.5

2, 0.2

0, 0.0

2, 0.2

4, 0.5

2009

17, 2.1

28, 3.4

5, 0.6

1, 0.1

4, 0.5

1, 0.1

0, 0.0

0, 0.0

2, 0.2

2010

16, 1.9

20, 2.4

4, 0.5

0, 0.0

2, 0.2

0, 0.0

1, 0.1

0, 0.0

6, 0.7

2011

24, 2.9

18, 2.2

2, 0.2

0, 0.0

1, 0.1

2, 0.2

0, 0.0

1, 0.1

2, 0.2

2012

18, 2.2

24, 2.9

3, 0.4

1, 0.1

5, 0.6

1, 0.1

1, 0.1

1, 0.1

1, 0.1

Hanging

Drug
overdose

CO toxicity

Gunshot
wound/s

n, rate

n, rate

n, rate

n, rate

n, rate

n, rate

2003

73, 9.7

24, 3.2

25, 3.3

15, 2.0

3, 0.4

2004

74, 9.8

24, 3.2

30, 4.0

20, 2.6

2005

104, 13.7

16, 2.1

25, 3.3

2006

69, 9.0

13, 1.7

2007

83, 10.7

2008

Year

Plastic bag Incised and/or Impact by a
asphyxia stab wounds MV/train

Male

Female

MV indicates motor vehicle.
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TABLE 5—Distribution of the preferred methods of suicide by sex in SA registered
between 2003 and 2012 at FSSA. M:F. *p < 0.05; ***p < 0.001.
Male

Female

Combined

n, %

n, %

n, %

M:F

Hanging

802, 50.1

150, 29.7

952, 45.2

5.3:1***

Drug overdose

190, 11.9

201, 39.8

391, 18.6

1.9:2

CO toxicity

193, 12.1

43, 8.5

236, 11.2

4.5:1***

Gunshot wound/s

158, 9.9

7, 1.4

165, 7.8

22.6:1***

Plastic bag asphyxia

46, 2.9

30, 5.9

76, 3.6

1.5:1*

Incised and/or stab wounds

40, 2.5

12, 2.4

52, 2.5

3.3:1***

Impact by a motor vehicle/train

37, 2.3

7, 1.4

44, 2.1

5.3:1***

Jumping from a height

34, 2.1

9, 1.8

43, 2.0

3.8:1***

Misc.

100, 6.3

46, 9.1

146, 6.9

2.2:1***

Total

1,600, 100.0

505, 100.0

2,105, 100.0

3.2:1***

Method of suicide
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There were 802 male and 150 female deaths due to hanging with an age range of
10–97 years (mean = 41.1 years; median = 39.0 years) for males and 9–96 years (mean
= 38.0 years; median = 37.0 years) for females. There was a significant increase in the
rates of registered male hangings from 2003 to 2005 (p < 0.05), although significant
decreases in such rates were then observed from 2005 to 2012 (p < 0.01). Conversely,
there was a statistically significant increase in the rates of female hangings from 2006 to
2011 (p < 0.05) (Fig. 8), however the male rates remained significantly higher than the
female rates overall (p < 0.001).

Rate per 100,000 population
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10.0

*
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8.0
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6.0
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Female

*

0.0

Year
FIGURE 8—Suicide rates by hanging per 100,000 population in males and females in
SA registered over a 10-year period (2003 to 2012) at FSSA. ↓ = male rates for 2003,
2006, 2008, 2010 and 2012 versus for 2005. ↓ = female rates for 2006 and 2008 versus
for 2011. *p < 0.05; **p < 0.01.

71

Deaths due to drug overdose constituted the next largest category with a total of 391
cases (190 males and 201 females), including 20 cases by insulin overdose. The overall
age range for males was 16–88 years (mean = 46.0 years; median = 45.0 years) and 15–
84 years (mean = 48.8 years; median = 48.0 years) for females. There was a significant
decrease in the rate of male overdoses from 2003 to 2010 (p < 0.05). However, this
former pattern was immediately followed by an evident and statistically significant
increase in the rate of male deaths from 2010 to 2012 (p < 0.05) to then surpass a
significantly increasing rate of female deaths from 2004 to 2012 (p < 0.05) (Fig. 9).
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FIGURE 9—Suicide rates by drug overdose per 100,000 population in males and
females in SA registered over a 10-year period (2003 to 2012) at FSSA. ↓ = male rates
for 2003, 2004, 2009 and 2012 versus for 2010. ↓ = female rates for 2004 versus for
2006, 2007, 2008, 2009 and 2012. *p < 0.05; **p < 0.01.
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Suicides by CO toxicity represented the third largest category with a total of 236
cases and a marked male predominance (193 males and 43 females; p < 0.001). The age
range for males was 17–96 years (mean = 45.7 years; median = 43.0 years) and 17–86
years (mean = 44.6 years; median = 44.0 years) for females. Almost all cases (231/236;
97.9%) involved the inhalation of motor vehicle exhaust gases, with the remaining five
cases, all of which were male, succumbing to a different method of attaining toxicity, by
using a gas-powered generator (three cases) or by burning charcoal in a sealed space to
create a CO chamber (two cases). There was a significant decrease in the rates of male
deaths by CO inhalation from 2004 to 2012 (p < 0.05) and a statistically significant
decrease was also observed in the rates of female deaths from 2005 to 2007 (p < 0.05)
(Fig. 10).
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FIGURE 10—Suicide rates by CO toxicity per 100,000 population in males and females
in SA registered over a 10-year period (2003 to 2012) at FSSA. ↓ = male rates for 2004
versus for 2008, 2009, 2010, 2011 and 2012. ↓ = female rates for 2005 versus for 2007.
*p < 0.05; **p < 0.01.
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There were 158 male and 7 female cases of suicide by gunshot wounds (p < 0.001),
with the sex-specific rates being low and consistent over time (Fig. 11). Males had an
age range of 12–91 years (mean = 52.0 years; median = 53.5 years) and females ranged
from 19–57 years old (mean = 35.7 years; median = 42.0 years).
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FIGURE 11—Suicide rates by gunshot wounds per 100,000 population in males and
females in SA registered over a 10-year period (2003 to 2012) at FSSA.
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Deaths due to plastic bag asphyxia accounted for 76 cases (46 males and 30 females;
p < 0.05) and occurred by a variety of methods, including complex cases (38/76; 50.0%)
involving the inhalation of various gases or a solvent, namely helium (18/38; 47.4%),
nitrogen (8/38; 21.1%), liquefied petroleum gas (LPG) (5/38; 13.2%), butane (2/38;
5.3%), methane (2/38; 5.3%), CO (1/38; 2.6%), chloroform, or a paint thinner (1/38;
2.6%), during the fatal episode. The age range for males was 19–97 years (mean = 53.0
years; median = 49.5 years) and 19–96 years (mean = 60.1 years; median = 64.5 years)
for females. No statistically significant changes in the male or female rates were
observed over time (Fig. 12). However, upon further analyses of complex asphyxial
deaths, specific gas preferences were identified, with an apparent increase in the use of
plastic bags with helium (Fig. 13).
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FIGURE 12—Suicide rates by plastic bag asphyxia per 100,000 population in males
and females in SA registered over a 10-year period (2003 to 2012) at FSSA.
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Rate per 100,000 population
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FIGURE 13—Suicide rates by complex cases of plastic bag asphyxia involving the
inhalation of gases or a solvent in SA registered over a 10-year period (2003 to 2012)
at FSSA.
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There were 40 male and 12 female deaths due to incised and/or stab wounds with an
age range of 18–94 years (mean = 49.0 years; median = 44.5 years) for males and 21–75
years (mean = 47.8 years; median = 44.0 years) for females, and a marked male
predominance (p < 0.001). Although being a rare means of suicide, no statistically
significant annual trends were observed (Fig. 14).
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FIGURE 14—Suicide rates by incised and/or stab wounds per 100,000 population in
males and females in SA registered over a 10-year period (2003 to 2012) at FSSA.
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An impact by a motor vehicle or train accounted for 44 suicides (37 males and 7
females; p < 0.001) thus, rates were too low for statistically significant changes to be
discerned over time (Fig. 15). The age range for males was 16–80 years (mean = 35.6
years; median = 35.0 years) and 26–63 years (mean = 45.4 years; median = 47.0 years)
for females. The majority of cases (23/44; 52.3%) were by train-related trauma, with the
remaining 21 deaths involving an impact by a motor vehicle.
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FIGURE 15—Suicide rates by an impact by a motor vehicle or train per 100,000
population in males and females in SA registered over a 10-year period (2003 to 2012)
at FSSA.
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Deaths due to jumping from a height accounted for 43 cases (34 males and 9
females; p < 0.001), with rates not reaching statistical significance (Fig. 16). Males were
aged between 17–81 years (mean = 43.1 years; median = 39.0 years) and females were
between 26–64 years old (mean = 45.3 years; median = 47.0 years).

Rate per 100,000 population
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FIGURE 16—Suicide rates by jumping from a height per 100,000 population in males
and females in SA registered over a 10-year period (2003 to 2012) at FSSA.

The ‘miscellaneous’ category was represented by 146 victims (100 males and 46
females; p < 0.001) who used less common methods of suicide. The age range for males
was 17–84 years (mean = 49.3 years; median = 49.5 years) and 18–84 years (mean =
49.0 years; median = 51.0 years) for females. The group consisted of 41 cases of
drowning (age range 20–84 years; mean = 54.8 years; median = 54.0 years), 31 motor
vehicle collisions (age range 17–81 years; mean = 36.1 years; median = 32.0 years), 30
self-immolations (age range 18–84 years; mean = 48.4 years; median = 47.5 years), 26
poisonings by other noxious substances (including pesticides, hydrogen sulphide,
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ethylene glycol, arsenic, cyanide, iron, methanol, phosphine and turpentine) (age range
18–80 years; 52.2 years; median = 52.5 years), eight electrocutions (age range 20–80
years; mean = 54.9 years; median = 55.0 years), five strangulations (age range 37–73
years; mean = 52.2 years; median = 49.0 years), three non-CO gas asphyxias without
involving a motor vehicle or a plastic bag (age range 61–64 years; mean = 63.0 years;
median = 64.0 years), and two suicides by blunt object trauma (age range 36–80 years;
mean = 58.0 years; median = 58.0 years). Thus, the numbers of suicides in each
subgroup were too low to determine whether statistically significant trends were
present.
The distribution of the preferred methods of suicide by sex and age group is
summarised in Table 6.
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TABLE 6—Distribution of the preferred methods of suicide by sex and age group in SA
between 2003 and 2012.
Age group (years)

Method of suicide

0–9

10–19

20–29

30–39

40–49

50–59

60–69

70–79

n, %

n, %

n, %

n, %

n, %

n, %

n, %

n, %

80–89 90–99
n, %

n, %

Male
Hanging

0, 0.0 54, 69.2 160, 61.1 196, 53.6 171, 50.3 115, 43.9 47, 37.0 37, 41.1 17, 26.2 5, 50.0

Drug overdose

0, 0.0

2, 2.6

18, 6.9

CO toxicity

0, 0.0

2, 2.6

27, 10.3 51, 13.9

44, 12.9 35, 13.4

12, 9.4 13, 14.4 8, 12.3 1, 10.0

Gunshot wound/s

0, 0.0

5, 6.4

21, 8.0

23, 6.3

20, 5.9

24, 9.2

31, 24.4 20, 22.2 13, 20.0 1, 10.0

Plastic bag asphyxia 0, 0.0

1, 1.3

6, 2.3

8, 2.2

8, 2.4

7, 2.7

5, 3.9

2, 2.2

7, 10.8 2, 20.0

Incised and/or stab
wounds

0, 0.0

1, 1.3

3, 1.1

9, 2.5

10, 2.9

7, 2.7

3, 2.4

2, 2.2

4, 6.2 1, 10.0

Impact by a motor
vehicle/train

0, 0.0

5, 6.4

12, 4.6

8, 2.2

5, 1.5

5, 1.9

1, 0.8

0, 0.0

1, 1.5

0, 0.0

Jumping from a
height

0, 0.0

2, 2.6

8, 3.1

7, 1.9

5, 1.5

5, 1.9

1, 0.8

4, 4.4

2, 3.1

0, 0.0

Misc.

0, 0.0

6, 7.7

7, 2.7

19, 5.2

19, 5.6

22, 8.4

14, 11.0

6, 6.7

7, 10.8 0, 0.0

Total

0,
0.0

78,
100.0

262,
100.0

366,
100.0

340,
100.0

262,
100.0

127,
100.0

90,
100.0

65,
100.0

5, 8.8

5, 22.7

2, 9.5 1, 33.3

45, 12.3

58, 17.1 42, 16.0 13, 10.2

6, 6.7

6, 9.2

0, 0.0

10,
100.0

Female
Hanging

1, 100.0 13, 52.0 37, 50.7 33, 35.1

37, 31.1 16, 17.8

Drug overdose

0, 0.0

4, 16.0 14, 19.2 35, 37.2

54, 45.4 48, 53.3 33, 57.9 6, 27.3

7, 33.3 0, 0.0

CO toxicity

0, 0.0

1, 4.0

7, 9.6

10, 10.6

12, 10.1

8, 8.9

1, 1.8

2, 9.1

2, 9.5

0, 0.0

Gunshot wound/s

0, 0.0

2, 8.0

1, 1.4

0, 0.0

3, 2.5

1, 1.1

0, 0.0

0, 0.0

0, 0.0

0, 0.0

Plastic bag asphyxia 0, 0.0

1, 4.0

3, 4.1

5, 5.3

1, 0.8

3, 3.3

5, 8.8

3, 13.6

7, 33.3 2, 66.7

Incised and/or stab
wounds

0, 0.0

0, 0.0

1, 1.4

5, 5.3

1, 0.8

1, 1.1

3, 5.3

1, 4.5

0, 0.0

0, 0.0

Impact by a motor
vehicle/train

0, 0.0

0, 0.0

1, 1.4

2, 2.1

1, 0.8

1, 1.1

2, 3.5

0, 0.0

0, 0.0

0, 0.0

Jumping from a
height

0, 0.0

0, 0.0

2, 2.7

0, 0.0

3, 2.5

3, 3.3

1, 1.8

0, 0.0

0, 0.0

0, 0.0

Misc.

0, 0.0

4, 16.0

7, 9.6

4, 4.3

7, 5.9

9, 10.0

7, 12.3

5, 22.7

3, 14.3 0, 0.0

Total

1,
100.0

25,
100.0

73,
100.0

94,
100.0

119,
100.0

90,
100.0

57,
100.0

22,
100.0

21,
100.0
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3,
100.0

2.4 DISCUSSION AND CONCLUSIONS

Suicide accounts for a significant number of medicolegal deaths each year in SA,
with great variability in rates between sexes. In the present study, a total of 2,105
suicides registered at FSSA between the years 2003 and 2012 were identified, with
annual numbers ranging from 190–227 cases. However, it is apparent that other
registers involved in processing information about such deaths, including the NCIS as
well as the ABS, collect, record and report suicide data in different ways.
An overall rate of suicide in SA of 13.3 deaths per 100,000 population, based on a
careful review of local case information, was greater than that based on reports from the
NCIS as well as the ABS databases (12.3 and 12.4 deaths per 100,000 population,
respectively). The extent of this under-reporting between registers increased from 2009,
with yearly patterns of both nationally accrued male and female suicides, being
increasingly less consistent with trends in local data (Fig. 4 and 5). Similarly, another
study from Australia (3) reported that differences between a locally gathered dataset in
Queensland and ABS rates, has been increasing since 2002. Such disparities between
locally identified suicides and externally collated and lesser numbers of cases have also
been documented internationally in Spain, of note, where medicolegal autopsies are
mandatory in such cases (4). Thus, forensic pathologists have intimate knowledge of
case details and can make medically sound determinations of intent, despite, not being
legally required to do so.
The overall distributions of reported male suicides according to each register were
similar, with statistically significant decreases in the rates of male deaths identified in
both locally derived and NCIS data (p < 0.05) as well as in that from the ABS (p <
0.01). Although local data indicated few obvious annual changes among females,
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increasing proportions of female deaths were not noted in NCIS and ABS data over the
latest years reported, with the NCIS reporting 90.2% of female suicides in 2006 to only
73.5% of such cases in 2010, and the ABS recording 94.1% of female suicides in 2006
to 81.6% of such cases in 2010.
It should be recognised that comparisons of local data with reports of suicide from
national databases may be complicated by changes in systematic reporting of suicides
over time. For example, what constituted a reportable death in SA from 2003, changed
with the repeal of the Coroners Act 1975 in 2005. The new act and all revised reporting
procedures, may have given rise to more reports of suicide on each register for this year.
Unpublished data of the numbers of medicolegal cases registered over time at FSSA
supports this, with numbers peaking in 2005 and 2006 (1,518 and 1,526, respectively)
and decreasing since, with 2011 being the year with the lowest number of cases
registered (1,296 or a decrease of around 15% from earlier numbers of case
registrations).
Furthermore, prior to 2006, ABS staff would inspect files at coronial offices in order
to extract information on possible suicides, however the ABS now relies on electronic
information held on the NCIS (www.abs.gov.au). This raises issues associated with
coronial office staff now having to code electronic data according to NCIS codesets.
Thus, there may also be differences in the approach to reviewing files and subsequent
data reports. The yearly differences in local suicide numbers compared to corresponding
numbers on national databases indicated in this study, have also been noted elsewhere
in Australia (3, 5), being influenced by procedural changes.
Another difficulty with providing information regarding deaths in recent years is
that some coronial files may still be pending enquiries at the time of data entry and
classification of such cases in the NCIS. Therefore, suicides may be classified as deaths
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of ‘undetermined intent’ or intent ‘unlikely to be known’. The ABS can also similarly
code such deaths to non-suicide categories according to the ICD-10.
Particular subgroups of cases that may also be differently recorded include suicides
among the young, with the greatest difference in age categories between the NCIS and
locally derived data being in the numbers of reported cases aged 9–19 years. Also, ABS
data of suicides in those under the age of 15 years was not being published at the time
of data collection, possibly due to a reluctance to report deaths among those that young,
as suicides, and the apparent rarity of such events (6, 7).
Further patterns in suicides in SA that were identified in local data included an
increase in female hangings and drug-related deaths across sexes, although only 67.8%
of local drug overdoses were recorded on the NCIS versus 98.4% of local hangings
being registered (Table 2). Reasons for such disparities between registers may be that
drug overdoses and other types of poisoning may have insufficient diagnostic
information available at the time of case processing, such as reports on toxicology (8),
in addition such deaths are often without external signs of injury. Therefore, despite
self-poisonings constituting the majority of reports of attempted suicides (9–12),
overdose fatalities may well be recorded as ‘accidental’ (13–16) or attributed to the
NCIS category, deaths of ‘undetermined intent’. This lack of diagnostic features also
relates to the local increase in helium suicides (Fig. 13) where plastic bags are easily
lost and helium is not routinely checked for (17, 18). Thus, the use of less obvious
methods of suicide, such as drug overdose among females, may conceal a minority of
deaths, particularly those occurring in recent years.
In summary, this study has demonstrated that there are significant differences
between local data on suicides in SA and related data accrued nationally, with local
comparisons being more likely to reflect actual differences in rates of occurrences of
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deaths. There are a number of potential reasons for this, including varying coding
practices as well as the limitation of information that is available on individual cases, to
national registers, all of which may bias suicide trend estimates. Therefore, given that a
local database may provide more reliable data on suicide trends and particular
characteristics of victims, the following studies detailed in Chapter 3 were performed to
demonstrate the usefulness of community-specific datasets in the analysis of such
complex cases.
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CHAPTER 3: PUBLICATIONS FROM SPECIFIC
FINDINGS IN MEDICOLEGAL CASES
3.1 CONTEXTUAL STATEMENT

Chapter 3 includes papers from local datasets, submitted as separate manuscripts
and published in specific journals. Therefore, in order to account for varying reader
knowledge of suicides and other medicolegal deaths, some may have repetitive
background and methodological elements. Also, due to the incompleteness of
information regarding suicides in earlier years from different reporting requirements at
such times and to increase sample cases for statistical purposes, individual studies
required different approaches with slightly varied methodologies. Ensuing results are
detailed in the following papers.
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CHAPTER 4: GENERAL CONCLUSIONS
South Australia has seen changes in the sex-, age- and method-specific patterns of
suicide over recent years, including a general decline in male suicides since 2003,
particularly in rates of hangings since 2005. However, reverse patterns of hanging
deaths were also apparent among particular groups of victims, including significant
increases in female rates since 2006, and an increase in overall hanging suicides in the
young since 1995. There have also been changes in suicides by poisoning, with rates of
drug overdose significantly increasing in both sexes, with a concurrent reduction in
deaths by CO inhalation.
The current study has identified and analysed such changes and has compared data
accrued locally at FSSA with South Australian data compiled on two large national
databases, the NCIS and the ABS.

Summary of findings:

1. Significant differences have been identified in the numbers of suicides registered on
local compared to national databases. The reasons for this are outlined in Chapter 2.

2. Given that a local database may provide more reliable and complete data on suicide
trends and particular characteristics of victims, the following studies detailed in
Chapter 3 were performed to demonstrate the usefulness of analyses based on
community-specific datasets that may (despite relatively low numbers of cases):
i. provide significant and verifiable local data, and,
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ii. initiate studies into national and international data of potential new
population suicide trends.

3. Causes of community suicides among indigenous South Australians—This study
demonstrated that the method of suicide overwhelmingly preferred by indigenous
victims in SA was hanging. Elderly victims were not encountered. The precise
reasons for this preference were uncertain, however, if a case of an indigenous
person in SA presenting as a suicide involves a means other than hanging,
particularly if an elderly decedent, the possibility of alternative manners of death
should be considered.

4. Physician suicide—A study of physician suicides in SA revealed a history of
prescription drug abuse and a majority of cases from lethal drug self-administration.
Such means of self-destruction contrasted with the general population where
hanging, CO toxicity and gunshot wounds, were more common. Availability and
knowledge of lethal effects have been shown to be important determinants in the
choice of methods of suicide. Access to drugs should therefore, be carefully
monitored in physicians with histories of depression and/or substance abuse.

5. Suicide and fatal single occupant motor vehicle collisions—Although it has been
suggested that fatal single occupant, single motor vehicle collisions involving
impacts with trees are likely to be suicides, this was not demonstrated in this study.
A lack of seasonal similarity in the occurrence of fatal collisions and suicides, and
differences in the most common ages, were instead supportive of these groups being
aetiologically different. Other examined factors in favor of these crashes not being
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intentional included intoxication and winter conditions. While the possibility of
impulsive suicidal acts often cannot be excluded in fatal single motor vehicle
collisions, the different demographic profile and seasonal differences in this study
when compared to cases of known suicide would be in keeping with only a small
number of these vehicle-related deaths being deliberate.

6. Prison suicides in South Australia: 1996–2010—The majority of suicides in prisons
in SA were due to hanging (92.0%) with victims using bedding, belts or shoelaces
attached to cell shelves, air vents, doors or other accessible projections. There were
no suicides attributed to drug overdose or sharp force injury. Over a third of all
suicides occurred during the first month of confinement, with such deaths often
within the first week. Given that suicide in state prisons currently occurs at a rate
approximately eight times that of the general South Australian community, it
appears that the subset of incarcerated individuals represents a group in need of
effective preventive strategies.

7. Body mass index and suicide—Although it has been suggested that there is a
connection between depression and an increased BMI, this study did not
demonstrate an association between suicide and high BMIs, but instead found that
BMIs in hanging victims were significantly reduced. The reasons for this novel
finding warrant further investigation.

8. Recent firing range suicides in South Australia—This report indicated that firing
ranges may be utilized by individuals who are seeking weapons for suicide attempts,
and suicide may be successfully undertaken at such locations, even while a victim is
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under direct supervision. In jurisdictions where firearm ownership is strictly
legislated, it may be that clubs can inadvertently provide access to firearms for this
type of activity.

9. Head impalement – an unusual form of suicide—A case involving a very complex
suicide apparatus indicated a considerable degree of premeditation. The finding of a
complex apparatus at a death scene may, therefore, provide useful information in
ascertaining the manner of death and also give some indication as to a decedent’s
level of determination to succeed.

10. Multiple injuries in suicide simulating homicide: report of three cases—Multiple
inflicted injuries in traumatic deaths usually indicate homicide but can occur in
suicide, as demonstrated in this study. Although multiple self-inflicted wounds are
most often caused by sharp objects such as knives, on occasion, multiple gunshot
wounds and rarely, blunt trauma may also be encountered. Careful integration of
scene and autopsy findings may therefore, be required to avoid misinterpretation of
the circumstances and manner of deaths.

11. Skin messages in suicide – an unusual occurrence—Suicide notes are found in only
a minority of deaths, and rarely may involve writing messages on skin surfaces, as
shown in this study. It is not clear whether writing on skin rather than in more
conventional material suggests that the suicide may not have been planned, or
instead that the decedent wanted to ensure that a message was found. Notes on skin
may be slightly different to messages written on other surfaces, as space is limited
and pens and markers may not write as effectively. An additional problem with skin
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messages is their vulnerability to erasure, making clear documentation of these
findings at the scene, important.

FUTURE DIRECTIONS



Further analysis of the reasons for disparities between local and national datasets is
required. This should focus on developing methods for capturing and verifying local
data, so that information can be entered into larger databases in a more uniform and
reliable manner.



Individual studies reported above, should be compared with data from other forensic
centres so that the reasons for the identified features and trends can be further
explored.



Suicide prevention campaigns should be provided with local data to enable more
specific regional as well as cultural initiatives, to be developed.
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APPENDIX
TABLE 1—Case details of prisoner deaths in SA over a 15-year period (January 1996–
December 2010).
Manner of death

n, %

Unnatural

31, 64.6

Suicide

25, 100.0

Hanging

23, 92.0

Jumping from a height

2, 8.0

Non-suicide

23, 100.0

‘Accident’

6, 26.1

Natural

17, 35.4

Cardiovascular disease

8, 34.8

Malignant neoplasm

4, 17.4

Miscellaneous

5, 21.7

Total

48, 100.0
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