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Abstract
The prevalence and risk factors associated with self-mutilation among opioid dependent cases and
controls were determined, and the co-occurrence of self-mutilation and attempted suicide was
examined. The prevalence of self-mutilation among cases and controls did not differ significantly
(25% vs. 23%, respectively), with gender differences identified among cases only. A number of
risk factors were found to be associated with self-mutilation, including borderline personality
disorder, alcohol dependence, childhood sexual abuse, and multiple suicide attempts. Not only is
self-mutilation a clinically significant problem, but when combined with a history of attempted
suicide, the psychological dysfunction observed is markedly high.

Self-mutilation has been defined as the “deliberate, direct destruction or alteration of body
tissue without conscious suicidal intent” (Favazza, 1998, p. 260). It has been estimated that
around 2% to 4% of individuals in the general population have engaged in at least one
episode of self-mutilation over their lifetime (Briere & Gil, 1998; Suyemoto, 1998). Self-
mutilation can vary greatly, but includes cutting and burning the skin, banging the head and
limbs, picking at wounds, chewing fingers, needle-sticking, inserting objects under the skin,
and self-biting (Favazza, 1998; Gratz, 2001; Ross & McKay, 1979; Winchel & Stanley,
1991). Self-mutilation is a clinically significant problem which poses a great strain on the
health care system due to multiple hospital admissions.

Elevated levels of self-mutilation have been identified among samples of drug users
(estimates range from 10% to 46%; Cumming, Covic, & Murrell, 2006; Evans & Lacey,
1992; Evren & Evren, 2005; Harned, Najavitis, & Weiss, 2006; Langbehn & Pfohl, 1993;
Turell & Armsworth, 2000; Zlotnick, Mattia, & Zimmerman, 1999; Zlotnick et al., 1997),
but few studies, if any, have examined opioid users. Given that studies have suggested that
opioid users are more likely to attempt suicide (Darke & Ross, 2002), and that suicide
attempts are highly predictive of self-mutilation in other groups (Evren & Evren, 2005;
Langbehn & Pfohl, 1993; Parker et al., 2005; Roy, 1978; Stanley, Gameroff, Michalsen, &
Mann, 2001; Suyemoto, 1998), it might be assumed that opioid users would be more likely
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to self-mutilate. Considering the research examining self-mutilation among opioid users is
limited, it is difficult to know if this assumption is true.

A number of other risk factors for self-mutilation have been identified, including
demographic characteristics, psychological disorders, and childhood trauma. A majority of
studies have identified that self-mutilation begins during middle to late adolescence, with
being single often identified as a risk factor (Favazza & Conterio, 1989; Pattison & Kahan,
1983; Suyemoto, 1998; Wilhelm et al., 1999). The evidence on whether females are at an
increased risk of self-mutilation compared to males is mixed (Gratz, 2001; Nijman et al.,
1999; Pattison & Kahan, 1983; Suyemoto, 1998; Tantam & Whittaker, 1992; Wilhelm et al.,
1999; Zlotnick et al., 1999). A number of psychological disorders have been identified as
associated with significant risk for self-mutilation, including borderline personality disorder
(BPD); depression; and anxiety disorders, particularly posttraumatic stress disorder (PTSD)
(Andover, Pepper, Ryabchenko, Orrico, & Gibb, 2005; Chapman, Specht, & Cellucci, 2005;
Gunderson, 2001; Klonsky, Oltmanns, & Turkheimer, 2003; Parker et al., 2005; Sansone,
Songer, & Miller, 2005; Sansone, Wiederman, & Sansone, 2000; Skegg, Nada-Raja, &
Moffitt, 2004; Suyemoto, 1998; Wilhelm et al., 1999; Zlotnick et al., 1999). Additionally,
childhood abuse and neglect have been consistently identified as risk factors for self-
mutilation, with childhood sexual abuse receiving the most attention (Akyuz, Sar, Kugu, &
Dogan, 2005; Gratz, 2003; Langbehn & Pfohl, 1993; Nijman et al., 1999; Turell &
Armsworth, 2000). It has been estimated that among those who reported at least one subtype
of abuse (physical, sexual, or emotional) or neglect, the rate of self-mutilation increased 39
times (Akyuz et al., 2005).

Despite self-mutilation being acknowledged as a clinically significant issue, it is poorly
understood and under researched. Our study aimed to examine the prevalence of self-
mutilation among an opioid-dependent case group and a non-opioid-dependent control
group. The control group was used to determine if opioid-dependence per se was related to a
history of self-mutilation. Our aim was to explore the clinical characteristics among those
with a history of self-mutilation, and determine if those with a history of both self-mutilation
and suicide attempts had a more severe clinical profile than others. The specific aims of the
current study were: (1) to determine if opioid-dependent cases were more likely to report a
history of self-mutilation compared to non-opioid-dependent controls; (2) to compare the
characteristics of the four subgroups: (a) those with a history of self-mutilation only (SM);
(b) those with a history of suicide attempts only (SA); (c) those with a history of both self-
mutilation and suicide attempts (BOTH); and (d) those with a history of neither behavior
(NONE); and (3) to examine the factors associated with risk for self-mutilation.

Method
Procedure

We utilized data collected from a large retrospective case-control study examining genetic
and environmental factors contributing to opioid dependence liability. Cases and controls
were required to have an adequate understanding of English (essential for informed consent
and the structured interview used), and to be aged 18 years old or over. Additionally, cases
had to have participated in pharmacotherapy maintenance treatment for opioid dependence
at some point in their lives, with no minimum time of enrollment required. Controls were
additionally required to have used opioids illicitly less than five times over their lifetime.

Cases were recruited from both public and private opioid maintenance treatment clinics in
New South Wales (NSW), Australia, with flyers and posters used to invite individuals to
participate. Controls were recruited from employment centers and community centers, open
street malls, and local press servicing the same geographical area as the opioid maintenance
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treatment clinics. Recruitment was targeted at matching cases and controls on age, gender,
and employment status. The matching criteria and the recruitment of the groups from the
same geographical areas were techniques employed as proxy measures for ethnicity and
social disadvantage. Data reported here were collected from December 2004 to September
2006. The major demographic characteristics were identified as similar to the NSW sample
of heroin users enrolled in the Australian Treatment Outcome Study (ATOS) and the 2005
national Illicit Drug Reporting System (IDRS) sample (Ross et al., 2003; Stafford et al.,
2005).

All interviews were conducted by trained interviewers with graduate and postgraduate
qualifications in psychology or social sciences and who had received comprehensive
training in the administration of the structured diagnostic interview used in the study. All
participants were guaranteed any information given to the researchers would be kept strictly
confidential as part of the consent protocol that was approved by the institutional review
boards of the University of New South Wales, Washington University, Queensland Institute
of Medical Research, and, for case group, the ethics committee responsible for oversight of
research at the opioid maintenance treatment clinics.

Structured Interview
Researchers administered a structured interview to all participants containing 16 sections.
DSM-IV lifetime diagnoses of substance use disorders (dependence on cannabis, sedatives,
opioids, stimulants, cocaine, nicotine, and alcohol), DSM-IV diagnoses of lifetime PTSD,
major depressive episode, anti-social personality disorder (ASPD), and panic disorder were
obtained using sections adopted and modified from the Collaborative Study on the Genetics
of Alcoholism (COGA) Semi-Structured Assessment for the Genetics of Alcoholism
(SSAGA-II) (Bucholz et al., 1994; Hesselbrock, Easton, Bucholz, Schuckit, & Hesselbrock,
1999). The BPD screener was adapted from the International Personality Disorder
Examination (IPDE) for use in the Australian National Survey of Mental Health and
Wellbeing using ICD-10 criteria (Jackson & Burgess, 2000; Loranger et al., 1994; World
Health Organization, 1993). Additional questions relating to the participants' heroin use
were based on sections of the COGASSAGA-II (Bucholz et al., 1994; Hesselbrock et al.,
1999).

Sections adapted from the Christchurch Trauma Assessment, used in the Christchurch
Health and Development Study (Fergusson, Horwood, & Woodward, 2000), elicited
information related to physical abuse as a child, domestic violence, physical revictimization
after 18 years old, external support seeking, adult physical aggression, reduced child
presence in the home, sexual abuse as a child, and unwanted sexual activity after 18 years
old. Questions related to emotional abuse and neglect as a child were also included to elicit
how the respondent was made to feel during their childhood in terms of factors such as self-
worth, being wanted in the family, and lack of support.

Consistent with previous research (Darke, Ross, Lynskey, & Teesson, 2004), attempted
suicide was defined as deliberate self-harm with the intention of causing death. Persistent
suicidal thoughts were defined as those lasting 7 days or longer. Similarly, self-mutilation
was defined consistent with previous research (Favazza, 1998) as deliberate self-injury (e.g.,
slashing a limb or burning oneself) with no intention of causing death. The section on
attempted suicide and self-harm was adapted from the COGA SSAGA-II (Bucholz et al.,
1994; Hesselbrock et al., 1999), with additional questions included to assess, in more depth,
the characteristics of the participants' most serious suicide attempt.

Participants also completed the Barratt Impulsiveness Scale version 11 (BIS-11; Patton,
Stanford, & Barratt, 1995). The BIS is the most frequently used self-report measure of
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impulsivity (Dougherty, Mathias, Marsh, Moeller, & Swann, 2004), and has been found to
be valid and reliable in a number of different languages (Moeller et al., 2002; Patton et al.,
1995). In order to make the scale more clinically useful, the 75th percentile total BIS-11
score was used as a cut off to differentiate between high and low impulsivity (Doran, Spring,
McChargue, Pergadia, & Richmond, 2004). Although no established cut offs exist for the
BIS-11, other studies have suggested the use of the 75th percentile score (Baca-Garcia et al.,
2004).

Statistical Analyses
T tests were used for continuous variables, while chi-square statistics were reported for
nondichotomous categorical variables, with odds ratios and 95% confidence intervals
reported. Case and control data were pooled after the initial analyses considering no
statistically significant differences were identified, and also to increase statistical power
given the small numbers reporting each of the behaviors identified. Participants were split
into four groups to enable comparisons to be made: those with a history of self-mutilation
only (SM); those with a history of suicide attempts only (SA); those with a history of both
self-mutilation and suicide attempts (BOTH); and those with no history of self-harm
(NONE). A multiple logistic regression using backwards elimination was performed to
determine the risk factors for self-mutilation. The independent variables chosen for inclusion
were selected as those that have been identified within the literature as risk factors for self-
mutilation. All statistical analyses were conducted using SPSS for Windows (version 14.0).

Results
Sample Characteristics

The sample consisted of 686 opioid-dependent cases and 280 non-opioid-dependent
controls. Cases were significantly older (36.7 vs. 34.1, p<0.001, t471=−2.63) and more likely
to be male (61% vs. 41%, OR 2.21, 95% CI 1.66-2.93). Cases were also significantly more
likely than controls to have a prison history (54% vs. 4%, OR 26.46, 95% CI 14.56–48.09),
to have completed 10 years or less of education (49% vs. 15%, OR 5.70, 95% CI 3.96–8.19),
and to be unemployed at the time of the interview (84% vs. 54%, OR 4.33, 95% CI 3.18–
5.91).

Cases were significantly more likely to be dependent on any of the drug classes examined
(see Table 1). Cases were also significantly more likely to screen positive for BPD and to
meet criteria for a diagnosis of PTSD, ASPD, or a depressive episode, compared to controls.
Cases were significantly more likely to report the experience of childhood physical and
sexual maltreatment, as well as neglect. There were no significant group differences for a
panic disorder diagnosis or for experiencing emotional maltreatment as a child.

Prevalence and Characteristics of Self-Mutilation
After controlling for age, gender, and employment status, no significant differences were
found in the reported prevalence of self-mutilation among cases and controls (25% vs. 23%,
respectively). Female cases were significantly more likely to report a history of self-
mutilation compared to male cases (31% vs. 18%, OR 2.12, 95% CI 1.48–3.04), but there
were no gender differences among controls. Additionally, both cases and controls reported
that their first episode of self-mutilation occurred during adolescence (16 years vs. 17 years
old, respectively).

Features of Those With and Without a History of Self-Harm
To investigate the features of individuals with a history of self-mutilation (without attempted
suicide), the characteristics of those in the NONE group were compared to those in the SM
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group. Compared to those in the NONE group, those in the SM group were significantly
more likely to be female, younger, and to have completed more than 10 years of schooling.
Additionally, those in the SM group were significantly more likely to report every childhood
maltreatment subtype (Table 2). Those in the SM group were significantly more likely to
meet criteria for alcohol dependence and to meet criteria for dependence on more lifetime
drug classes, compared to those in the NONE group (Table 3). Those in the SM group were
significantly more likely to meet criteria for a depressive episode and to screen positively for
BPD, compared to those in the NONE group (Table 4).

The characteristics the BOTH group were examined to determine if those with a history of
both self-mutilation and suicide attempts had a more severe clinical profile. Those in the
BOTH group were more likely to report multiple lifetime suicide attempts compared to
those in the SA group (Table 4). The results also showed that the highest proportion of
participants reporting most of the mental health and substance dependence disorders
examined had a history of both behaviors (Table 3 and Table 4). Additionally, those
reporting a history of both behaviors were also more likely to report a history of childhood
maltreatment (particularly childhood sexual abuse and neglect) (Table 2). The addition of
suicide attempts to self-mutilation appeared to be associated with increased risk for most
mental health disorders and characteristics examined, above having a history of either
behavior alone (Table 4). In fact, a significantly increased risk for screening positively for
BPD was identified in the BOTH group compared to the SA only group. The finding that the
risk of each disorder occurring was found to increase incrementally across the range of
group severity (Table 4) is also noteworthy.

Risk Factors Associated with Self-Harm
The study results identified six unique risk factors for self-mutilation, which included
younger age, alcohol dependence, persistent suicidal thoughts, screening positively for BPD,
a reported history of childhood sexual maltreatment, and multiple lifetime suicide attempts
(Table 5).

Discussion
Self-mutilation has been acknowledged to be a clinically significant problem, particularly
among adolescents. In this study, we found that opioid dependent cases and non-opioid
dependent controls were equally likely to report self-mutilation. While previous research has
suggested that opioid users are at an increased risk of suicide attempts compared to the
general population (Darke & Ross, 2002; Maloney, Degenhardt, Darke, Mattick, & Nelson,
2007), our research highlights that self-mutilation and suicide attempts are distinct behaviors
which need to be considered independently of each other.

Due to the lack of previous research in this area, it is difficult to comment further as to why
no differences were identified among cases and controls in terms of self-mutilation. It is not
surprising, however, that a high prevalence of self-mutilation was identified among controls
(compared to general population samples) given the severe clinical profile identified among
this group. A number of studies have identified an association between self-mutilation and a
substance use or a psychological disorder (Cumming et al., 2006; Evans & Lacey, 1992;
Evren & Evren, 2005; Harned et al., 2006; Langbehn & Pfohl, 1993; Turell & Armsworth,
2000; Zlotnick et al., 1999; Zlotnick et al., 1997); however, our findings suggest that it is not
opioid dependence specifically that increases an individual's risk of self-mutilation, but the
social disadvantage which can be associated with a drug dependent lifestyle. The same risk
factors identified for self-mutilation are often seen at elevated levels among drug dependent
individuals, which increases the risk of self-mutilation occurring.
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The assessment of suicidal ideation, plans, and attempts are a routine aspect of clinical care;
our findings suggest the need for self-mutilation to also be routinely assessed among
individuals presenting with substance use or mental health problems. The reverse could also
be suggested. If an individual discloses a history of self-mutilation it is important for
clinicians to assess the possibility of co-occurring substance use or mental health disorders
as these may be driving the self-harm, and could assist in the treatment of both disorders.

BPD was identified here as a unique predictor of self-mutilation. It could be argued that this
association is a product of the self-harm criterion within the BPD diagnosis. When this
criterion was removed from the analysis, BPD was still found to be highly predictive of self-
mutilation. Other studies have found similar results after removing this criterion from the
BPD diagnosis (Darke, Williamson, Ross, Teesson, & Lynskey, 2004). Furthermore, many
of the other symptom criteria within the BPD diagnosis have elements of the feelings
identified within the literature as driving self-mutilation, such as escape from emotional pain
and relief from unpleasant feelings (guilt, anger, loneliness, etc.) (Cumming et al., 2006;
Gratz, 2003; Suyemoto, 1998; Walsh & Rosen, 1988). It has also been suggested that
suicide attempts among individuals with a personality disorder and a history of self-
mutilation are often viewed as manipulative and non-serious (Pattison & Kahan, 1983;
Stanley et al., 2001); considering the high rates of completed suicide among this population
(Stanley et al., 2001) and the levels of psychological dysfunction identified in this study, this
view is highly debatable.

Our findings suggest that all self-mutilation is deserving of clinical attention and that the co-
occurrence of self-mutilation and suicide attempts is associated with substantial risk of
comorbid psychopathology. The presence of comorbid psychiatric and substance use
disorders and a history of traumatic childhood experiences greatly complicates clinical
management. The need to address all of these problems, whether simultaneously or
sequentially, is made more difficult since the presence of one disorder or problem may drive
the occurrence of other disorders and self-harm behaviors. For example, childhood
maltreatment is associated with risk for BPD, and both of these are associated with risk for
poor coping and problematic adult relationships which often drive both self-mutilation and
suicide attempts.

A number of limitations exist in the current study. The case and control groups were not
balanced entirely in terms of age, sex, and employment status; however, these factors were
controlled for statistically. The reliance on self-report and the amount of recall bias
introduced in assessing lifetime prevalence could be highlighted as a limitation, yet these
measures are commonly used in studies on illicit drug users and have been shown to be
adequately valid and reliable (Darke, 1998; Dougherty et al., 2004). It has also been
suggested that underreporting may exist when assessing sensitive issues such as childhood
abuse, but studies have shown developmental outcomes are not affected by such
underreporting (Fergusson et al., 2000). Risk estimates obtained from opioid-dependent
individuals receiving maintenance treatment are likely to be somewhat conservative versus
those including individuals who are actively using opioids. The degree of psychopathology
and adversity reported by our control group was surprising; the risk estimates we have
presented here, may be conservative because we have overly controlled for life adversity.
Because lifetime measures of psychopathology were used, it is difficult to determine
whether self-harm preceded the occurrence of the risk factors assessed.

Conclusions
To our knowledge, this study is the first to examine self-mutilation among an opioid
dependent case group and a non-opioid control group. Although more research is needed, it

Maloney et al. Page 6

Suicide Life Threat Behav. Author manuscript; available in PMC 2011 April 10.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



is possible to conclude that not only is self-mutilation a clinically significantly problem but
when combined with a history of attempted suicide, the psychological dysfunction observed
is markedly high. Routine assessment of self-harm should be implemented for those
presenting with any of the highlighted risk factors. This assessment should consider both
suicide attempts and self-mutilation, with the two recognized as distinct behaviors. The
reverse is also true in that if disclosure of self-harm is made, clinicians should assess for any
underlying comorbid conditions.
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TABLE 1
Mental Health Characteristics of Whole Sample

Case
(N=686)

Control
(N=280) Comparisons (Adjusted OR and 95% CI)ˆ

Lifetime Drug Dependence

 % Cannabis 57 31 2.94 (2.13– 4.07)**

 % Sedative 39 2 33.40 (13.50–82.63)**

 % Stimulants 51 19 4.31 (3.02– 6.14)**

 % Cocaine 36 3 17.79 (8.56–36.96)**

 % Alcohol 42 30 1.43 (1.04– 1.97)**

 Mean drug classes ever# 2.1 0.8 t724 = −1.32**

 % Tobacco 67 44 2.42 (1.79– 3.29)**

Psychopathology

 % Borderline personality disorder 58 35 2.36 (1.73– 3.21)**

 % Depressive episode 59 51 1.37 (1.01– 1.85)*

 % Posttraumatic stress disorder 36 19 2.39 (1.66– 3.43)**

 % Panic disorder 23 26 ns

 % Anti-social personality disorder 46 17 3.45 (2.40– 4.97)**

Childhood Maltreatment

 % Physical 59 40 1.95 (1.44– 2.64)**

 % Emotional 74 70 ns

 % Sexual 49 48 1.50 (1.09– 2.07)*

 % Neglect 42 30 1.61 (1.17– 2.21)*

 % Any maltreatment type 86 81 1.63 (1.09– 2.45)*

#
Includes alcohol; does not include opioid dependence.

ˆ
Adjusted for age, gender, and employment status.

*
p < 0.05,

**
p < 0.001
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TABLE 5
Risk Factors for Self-Mutilation

Any self-mutilation history (n = 226) OR (95% CI)ˆ

Age 0.94 (0.92–0.96)**

Alcohol dependence 1.61 (1.15–2.25)*

Persistent suicidal thoughts 1.67 (1.13–2.48)*

Screening positively for borderline personality disorder 1.76 (1.23–2.51)*

Childhood sexual maltreatment 2.22 (1.56–3.14)**

Multiple suicide attempts (lifetime) 2.02 (1.34–3.05)*

Opioid dependence ns

ˆ
OR from multiple logistic regression including all variables listed here: age, gender, employment status, persistent suicidal thoughts, screening

positively for BPD, childhood sexual maltreatment, childhood physical maltreatment, multiple suicide attempts (lifetime), depression, illicit drug
dependence, opioid dependence, alcohol use disorder, high impulsivity, ASPD, an anxiety disorder (PTSD or panic disorder).
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