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This study set out to investigate the utility of 4 often referred to behavioural
antecedents of suicide attempts — suicide ideation, plans, threats and
deliberate self-harm - in the prediction of suicide attempts and the
identification of suicide attempters and nonattempters among adolescents.
A total of 156 male and 151 female students aged between 14 and 17 years
(mean = 15.8) attending one randomly chosen metropolitan state high
school completed a questionnaire concerning a number of aspects of suicidal
behaviour. The findings indicated that suicide ideation, plans and threats,
and dcliberate sclf-harm are associated with suicide attempting and that a
combination of suicide plans and deliberate self-harm present a particularly
worrying mixture. Further, a composite index of suicidality was
demonstrated to have some utility in the identification of suicide attempters
and nonattempters. These findings add further weight of evidence to the
suggestion that adolescents who enter the spectrum of suicide behaviours are
at high risk of making a suicide attempt, although this requires further
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investigation in a prospective study.

Suicidal behaviour in the adolescent population is
a major public health concern. Despite the infre-
quency of completed suicide, a worldwide increase
among young people aged 15 to 19 years has been
observed over the last 30 years (1); and with an
incidence of 16.4 suicide completions per 100,000
individuals, Australia has the highest suicide rate
among young people aged 15 to 25 years in the world
(2). Equally disturbing are the estimates of the ratio
of suicide attempts to completions among adoles-
cents, which range from 50:1 to 220:1 (3). Yet ex-
isting estimates of rates of suicidal behaviours are
probably too conservative as they are often derived
from special samples (for example, hospital admis-
sion data), and we now know that the majority of
adolescents who attempt suicide do not present to
the medical system (1, 4). Although it has been sug-
gested (5) that such suicide attempts may lack clini-
cal seriousness (defined in terms of whether illness
or injury occurred as a result of the suicide attempt
or whether medical intervention was required), all
suicide attempts are very worrisome, not only be-
cause of the known dangers in not receiving medi-
cal attention following some methods of suicide at-
tempt (for example, paracetamol overdoses), but also
in view of the possibility that the effects of many
suicide attempts are slept off (for example, drug
overdoses), claims that the consequences of suicide
attempts arc already placing considerable burden
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upon health services (6, 7) and because they reflect
a considerable amount of desperation and psycho-
logical suffering (5). Further, school surveys of so-
called normal adolescents suggest that 8§-11Y%, of
high school students have made a suicide attempt
(4, 8-9), suggesting a ratio of attempts to comple-
tions of between approximately 500:1 and 670:1 for
Australian samples; suicide ideation is much more
common (1, 4, 8, 10).

Given these statistics, it is not surprising that there
has been considerable recent attention to discerning
specific risk factors for suicide attempting among
adolescents. A number of studies (3, 11-13) have
been successful in identifying specific risk factors
that offer statistically significant prediction of suicide
attempting and utility in the identification (or dis-
crimination) of adolescent suicide attempters. Al-
though most such studies are limited by their cross-
sectional research design, their findings are of great
value because they identify variables worthy of fur-
ther investigation into their utility in the prediction
of future suicide attempts in prospective research.
For once we are able to validate a group of variables
that offer 959, sensitivity and specificity in the iden-
tification of individuals at risk of attempting suicide,
we are then able to develop procedures for the carly
detection and prevention of adolescent suicidality.
Further, given the reported similarity between risk
factors for suicide attempting and completion



(12, 13), such early detection and subsequent inter-
vention with those most at risk of attempting suicide
may affect the current rates for completed suicide.

Mehr et al. (14) noted that, if the behavioural an-
tecedents of attempted suicide can be isolated, then
the strength and accuracy of clinical prediction can
be increased and direction provided for intervention.
Working from this perspective, we noted that some
of the best behavioural predictors of suicide attempts
reported in the literature include suicide ideation
(12), deliberate seif-harm (15) and previous suicide
attempts (3). In view of this, and as part of a larger
study of risk factors for adolescent suicidality, the
hypothesis that the spectrum of suicide behaviours
other than attempts and completion (i.e., suicide ide-
ation, plans, threats and deliberate self-harm) would
offer statistically significant prediction of attempting
in a normal population of adolescents and classifly
attempters with accuracy greater than would be ex-
pected by chance was evaluated.

Material and methods
Subjects

The sample consisted of 156 male and 151 female
students aged between 14 and 17 years (mean =
15.8) attending one randomly chosen metropolitan
state high school. Located in the southern half of the
state of South Australia (approximate population
1.5 million), the school serves a defined area popu-
lation with predominantly middle-class residents.
After permission was received from the school to
conduct a study of issues concerning the psycho-
logical health and wellbeing of adolescents, all stu-
dents enrolled in year 10 (n= 169, mean age = 15
years) and year 11 (n=138, mean age = 16 years)
who were present on the day of data collection, were
willing to participate in the study and had parental
assent to do so were recruited.

Instruments

Suicidal behaviour was assessed using a self-report
questionnaire developed by the present authors.
Based on an assimilation of the literature, it asks
respondents to indicate yes or no Lo specific ques-
tions about whether they have ever engaged in sui-
cide ideation, plans, threats, deliberate self-harm and
suicide attempts, to indicate how often they have
engaged in these behaviours in the previous 6 months
(from never to weekly) and to rate how likely they
perceive themselves to be to engage in each behav-
iour in the near future. With the exception of suicide
plans, each question specifically asks about the
respondents’ participation in acts with intent to de-
liberately hurt or kill themselves, as is recommended
by other authors (5). The questionnaire also asks
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Table 1. Suicide behavior questions

Variable Question

Suicide ideation Have you ever thought about killing yourself?

Suicide plans Have you ever made specific plans to suicide without carrying
them out?

Suicide threats Have you ever made threats 1o others that you will kill yourself?

Deliberate self-harm  Have you ever deliberately tried to hurt yourself?

Suicide attempts Have you ever tried 10 kill yourself?

subjects to rate the detail of suicide plans and the
seriousness of suicide threats. Unpublished data on
a small sample of female high school students (n = 70)
indicate moderate to high test-retest reliability for
each item (phi coefficients for nominal data ranging
from 0.59 to 0.91; Pearson r for rating scales rang-
ing from 0.58 to 0.89) over a 3-week interval span-
ning a suicide prevention programme. Further, the
scale has face validity, and questions using a yes/no
response to lifetime suicidal behaviour have been
used extensively in the research literature. For the
purposes of this study, only the five items asking for
yes/no response to the spectrum of suicidal behav-
iours were used in data analysis, and they arc pre-
sented in Table 1.*

Further, a range of demographic details were
collected, including age, gender and year level.
Questions about this information and the above-
mentioned questionnaire were arranged in a single
questionnaire booklet.

Procedure

After permission to conduct the study was obtained
from the school principal, and prior to data collec-
tion, a letter was distributed to parents explaining
the study and seeking for them to assent to their
children entering the study. To assist parents in
making this decision, copies of the questionnaire
were made available for inspection at the school
office, and parents received instructions about how
to cxclude their children from the study should this
be their decision.

All students present on a day of data collection
were given both written and verbal explanations of
the study, and the questionnaires were distributed
for completion during one normal class period. Sub-
jects were assured of the confidentiality of their
responses and asked not to write their names on any
part of the booklet. Given the sensitive nature of
some sections of the questionnaire, included on the
inside cover of the booklet was an invitation to con-
tact one of several community service organizations

* The complete Revised Adolescent Suicide Questionnaire
(ASQ-R) is available from us.
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should they feel the need (for instance, if the ques-
tionnaire had caused some distress). The names and
telephone numbers of these organizations were listed,
and subjects were asked to tear off this page for their
own reference. Subjects were asked to complete all
questions as best they could and assured that there
were no right or wrong answers. Upon completion
of the questionnaire, subjects were thanked for their
participation and placed their questionnaire into a
sealed collection box to ensure the confidentiality of
their responses.

Results

Forty-nine percent (n = 150) of the sample reported
having thought about killing themselves; 14%
(n =42) reported having made specific plans to sui-
cide without carrying them out; 139 (n=38) re-
ported having made suicide threats; 309, (n=291)
reported having deliberately tried to hurt themselves;
and 9% reported having tried to kill themselves.
Chi-square analysis indicated no statistically signif-
icant gender effects in the reported incidences of
these suicidal behaviours, and a statistically signifi-
cant year-level effect for suicide ideation only
(Y,,=44%, Y, =55%, x> =3.87, P<0.05).

A series of chi-square analyses portrayed a
statistically significant association between suicide
attempts and suicide ideation (¥>=26.16, df =1,
P<0.0001), suicide plans (x°=67.38, df=1,
P<0.0001), suicide threats (y>=21.50, df=1,
P<0.0001) and deliberate self-harm (y* = 53.51,
df=1, P<0.0001). A stepwise multiple logistic re-
gression analysis with forwards (likelihood ratio
criterion) entry of predictor variables then demon-
strated that suicide plans and deliberate self-harm
offer statistically significant prediction of suicide at-
tempts (x> = 73.03, df = 2, P <0.001); with deliberate
self-harm adding statistically significant unique pre-
diction of suicide attempts to the variable entered
into the regression equation first — suicide plans
(x*=217.72, df =1, P<0.001). In Table 2 it can be
seen from the estimated odds ratios that each pre-
dictor has a strong effect, and from the regres-
sion equation it was found that the predicted prob-

Table 2. Selected stepwise logistic regression output

95%

Predictor Coefficient Partial correlation  Qdds  confidence
variable i} WALD (A ratio interval
Deliberate 3.64  12.08%** 024 3821 4.86-55.59

self-harm
Suicide plans 222 17.99%%* 0.31 919 3.32-2551
Constant =-5.64  30.57%**
e p20.001
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ability of having made a suicide attempt given suicide
plans and deliberate self-harm is greater than chance
(Pasp.psuy=0.55). Moreover, these two variables
identified suicide attempters and non-attempters with
689%, sensitivity and 959, specificity.

In addition, chi-square analyses portrayed a sta-
tistically significant association between suicide plans
and suicide ideation (¥ =42.11, df =1, P<0.0001)
and suicide threats (x* = 33.60, df=1, P<0.0001),
and between deliberate self-harm and suicide ide-
ation (x*=62.48, df=1, P<0.0001) and suicide
threats (y?=27.61, df=1, P<0.0001). Moreover,
Cronbach’s alpha, a test of internal consistency in
responding, provided further evidence of the clus-
tering of the 5 behaviours assessed in this study
(standardized-item alpha = 0.74).

In other work by the present authors (15), a com-
posite suicidality index representing both extent of
suicidal behaviour engaged in, and the severity of
these behaviours, has been derived from yes/no re-
sponses to questions asking the subject if they have
ever engaged in suicide ideation, plans, threats, de-
liberate self-harm or suicide attempts. Rather than
simply summing in a linear fashion the number of yes
responses to these questions (giving rise to a com-
posite score of the number of different suicide be-
haviours engaged in only, with range 0 to 5), this
method attempted to also take into account the in-
creasing severity of the behaviours, from suicide ide-
ation, to plans and threats, to deliberate self-harm
and suicide attempts, by assigning a value of zero to
all no responses, and a value of 1 for yes responses
to suicide ideation, 2 to suicide plans, 3 to suicide
threats, 4 to deliberate self-harm, and 5 to yes re-
sponses to suicide attempts. This computational
method produced a composite index of suicidality
with a possible range of scores of 0 to 15, for which
increasing scores indicated the extent of suicidal be-
haviours engaged in and the severity of these behav-
iours. In the context of the present study, it was
thought to be of interest to evaluate the performance
of a reduced composite index of the same form, with
suicide attempts removed (giving a composite index
with a possible range of 0 to 10) in predicting suicide
attempters and discriminating them from nonat-
tempters.

A logistic regression analysis demonstrated that
this composite suicidality index is a statistically sig-
nificant predictor of suicide attempts (x> = 63.57,
df=1, P<0.001); although the effect is fairly weak
given the odds ratio (1.47<1.75<2.09, 95%, confi-
dence interval). Further, with a sensitivity of 409,
and a specificity of 989, in the identification of sui-
cide attempters and nonattempters, it performs better
than chance but not with sufficient sensitivity to be
of any value on its own. Nevertheless, given that the
logistic regression analysis appeared to be maximiz-



ing specificity at the expense of sensitivity (in view
of the much larger proportion of non-attempters in
the sample), it was decided to conduct a series of
chi-square analyses using different cut-off scores in
the reduced suicidality index to evaluate their rela-
tive performance in identifying suicide attempters
and nonattempters. As a result of these analyses, it
was found that a cut-off of 5 identified suicide at-
tempters and nonattempters with 969, sensitivity
and 797, specificity. Although the specificity is some-
what low for this cut-off, a score of 5 or more indi-
cates that the false positives reported having en-
gaged in at least 2 of the 4 behaviours contributing
to the index, conceivably identifying them as worthy
of clinical attention anyway and most probably at
risk of a future suicide attempt. Moreover, in terms
of relative ratios, individuals with a score of 5 or
more on the composite index were 64 times more
likely to have made a suicide attempt than individu-
als who scored less than 5.

Discussion

These findings support the experimental hypothesis
and the notion that adolescents who try to kill them-
selves also engage in a range of other suicide-related
behaviours. Although the temporal relationship be-
tween these behaviours and suicide attempts cannot
be inferred for this sample, the findings do suggest
that adolescents who report any or a combination of
suicide ideation, plans and threats and deliberate
self-harm, particularly suicide plans and deliberate
self-harm, substantially overlap the population of
suicide attempters. This seems to be an important
finding that supports and extends the associated
finding in the literature that suicide ideators and at-
tempters are overlapping populations (17, 18).

As to why only suicide plans and deliberate self-
harm enter the regression equation, it is conceivable
that they represent behaviours that place the suicidal
individual at increased risk of actually carrying
through with a suicide attempt. For the making of
plans to kill oneself, however diffuse, may remove a
potential hurdle to acting upon suicidal wishes. For
example, a cognitive set in which the available op-
tions for dealing with a crisis are seen to be limited
may allow for the swift adoption of the ready-made
plan should suicidal wishes become extremely strong.
Further, the act of deliberate self-harm, while prob-
ably representing a continuum of behaviours from
the less serious acts associated with teenage thrill-
seeking to the more serious deliberately self-
damaging acts such as self-mutilation, may be seen
to indicate a willingness to do actual harm to one-
self. When they coexist, the plan and the willingness
to do harm to oneself appear to constitute a very
serious and dangerous recipe for suicide attempting.
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On the other hand, it appears that suicidal ide-
ation is too common a behaviour in this sample to
compete with suicide plans and deliberate self-harm
in the prediction of suicide attempts, having a fairly
obvious lack of specificity. This is not to say that
suicide ideation is of no use in the identification of
at-risk individuals, as it is strongly associated with
both suicide plans and deliberate sell-harm. Rather,
there is a degree of covariation between these be-
haviours, and suicide plans and deliberate self-harm
merely account for greater proportions of the vari-
ance in suicide attempting. As to why suicide threats
fail to offer statistically significant unique prediction
of suicide attempts, the picture is less clear. Although
psychological autopsies of suicide victims have found
that they have often informed another person of their
intention to commit suicide before the attempt (19),
an often held lay belief is that suicide threateners
will not attempt suicide as they are probably simply
crying for help and have chosen to do this in an
alternative, safer fashion. This view seems to con-
ceptualize suicide threats as similar to low-intent
parasuicide attempts and may offer some clue as to
the failure of suicide threats to enter the regression
equation in this study. Nevertheless, the chi-square
analyses demonstrate an association between sui-
cide threats and attempts, which probably indicates
that a proportion of threateners intend to make a
suicide attempt and another group choose threats as
an alternative to a suicide attempt to communicate
their strife and need for help. Further, suicide threats
are also strongly associated with both suicide plans
and deliberate self-harm, suggesting a pathway from
ideation and threats to suicide plans and deliberate
sel-harm, and in turn from plans and deliberate
self-harm to suicide attempts.

With regard to the composite index of suicidality,
it seems that regardless of possible criticisms of its
lack of empirical evaluation, it does prove to be use-
ful in identifying suicide attempters. For when tak-
ing a cut-off of 5, 969 of attempters (sensitivity) and
799 of nonattempters (specificity) were correctly
identified. And while the specificity is modest, the
21% who constitute the pool of false-positives re-
ported having engaged in at least 2 of the 4 suicidal
behaviours contributing to the index; conceivably
making them a worrisome group in their own right
who are deserving of clinical attention. More impor-
tantly though, it is quite possible that they are at
increased risk of making a future suicide attempt, as
those who score 5 or more on the composite suicid-
ality index have 64 times the relative risk of making
a suicide attempt as those who score less than 5.

Perhaps the main limitations of this study are its
restricted sample (one randomly chosen high school
with predominantly white, middle-class students)
and the cross-sectional research design. This design
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does not allow for inferences to be made about the
temporal relationship between such behaviours as
suicide plans and dcliberate self-harm and attempt-
ing suicide; and hence, their predictive validity over
time. Further, it possibly inflates the false-positive
rate, as there may be some individuals who score 5
or more on the composite suicidality index, or who
are currently thinking about/planning a suicide at-
tempt, who will make such an attempt at some stage
in the future. Hence, while it may never be possible
to avoid this kind of inflation of the false-positive
rate, it is necessary to re-cxamine these findings in
4 prospective study.

Nevertheless, as mentioned previously, cross-
sectional studies like the present one are important
pre-requisites to a prospective study, as they identify
the variables whose predictive validity is worth in-
vestigating in the more costly and time-consuming
exercise of a longitudinal study.

In conclusion, then, as part of a growing interest
in early detection of adolescent suicide attempters,
this study was conceived to investigate the predictive
utility of some noted behavioural antecedents of at-
tempted suicide (3, 12, 15). Consistent with the rec-
ommendation in the literature (5) that specific ques-
tioning is needed to get accurate data on clinically
significant suicide attempts, the questionnaire as-
sessed acts intended to kill oneself (hence, psycho-
logically and/or medically significant). The findings
suggest that a propensity to make suicide plans and
engage in acts of deliberate self-harm are very im-
portant indicators of suicide attempting in a normal
population of adolescents; and that a composite
index of suicidality that incorporates the extent and
severity of suicidal behaviours engaged in can be
very useful in the identification of suicide attempters
in a normal population of adolescents and, possibly,
individuals at risk of a future suicide attempt. These
appear to be very significant findings worthy of
further investigation and validation in a prospective
study.
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