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Abstract
Despite increasing evidence for an association between posttraumatic stress disorder (PTSD) and
deliberate self-harm (DSH), few studies have examined the factors that moderate this association
or the impact of co-occurring personality disorders among individuals with PTSD on DSH
frequency. Given the high rates of co-occurrence between PTSD and two personality disorders of
particular relevance to DSH, borderline personality disorder (BPD) and avoidant personality
disorder (AVPD), this study examined the moderating role of these personality disorders in the
association between PTSD and DSH frequency among a sample of substance use disorder patients
(N=61). Patients completed structured clinical interviews assessing PTSD, BPD, and AVPD and a
questionnaire assessing DSH. Results revealed more frequent DSH among patients with (vs.
without) PTSD and provided evidence for the moderating role of AVPD in this association.
Specifically, results revealed heightened levels of DSH only among PTSD patients with co-
occurring AVPD. Findings are consistent with past research demonstrating that the presence of co-
occurring AVPD among patients with other Axis I and II disorders is associated with worse
outcomes, and highlight the importance of continuing to examine the moderating role of AVPD in
the association between PTSD and a variety of health-risk behaviors.
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1. Introduction
Posttraumatic stress disorder (PTSD) is an anxiety disorder characterized by the
development and persistence of re-experiencing, avoidant, and hyperarousal symptoms
following direct or indirect exposure to a traumatic event (Blake et al., 1990). PTSD is a
serious clinical concern, associated with considerable functional impairment (Kessler and
Frank, 1997), high rates of co-occurring psychiatric disorders (Kessler et al., 1995), and
heightened levels of numerous self-destructive and health-compromising behaviors,
including suicide attempts (Nepon et al., 2010) and illicit substance abuse (Brady et al.,
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2004). One particularly clinically-relevant behavior receiving increasing attention among
patients with PTSD is deliberate self-harm (DSH), defined as the deliberate, direct
destruction of body tissue without conscious suicidal intent (Chapman et al., 2006). Indeed,
rates of DSH among individuals with PTSD exceed 50% (Zlotnick et al., 1999; Sacks et al.,
2008; Dyer et al., 2009), and there is evidence to support the role of PTSD symptoms in the
development and maintenance of this behavior (Harned et al., 2006; Bornovalova et al.,
2011).

Despite evidence for elevated rates of DSH within PTSD, few studies have examined the
subset of PTSD patients most at-risk for this behavior. In particular, little research has
examined the moderating role of personality pathology in the association between PTSD and
DSH or the specific co-occurring personality disorders that may increase the risk for DSH
among individuals with PTSD. However, emerging research on the phenomenon of complex
PTSD (a multifaceted syndrome encompassing both trauma-related symptoms and
personality disturbance; Herman, 1992) suggests that the co-occurrence of PTSD and
personality disorders may be especially relevant to DSH. Specifically, complex PTSD
includes engagement in self-destructive behavior as a key feature (Herman, 1992; Dyer et
al., 2009) and has been found to evidence stronger associations with DSH than PTSD (Dyer
et al., 2009). Thus, this literature highlights the importance of examining the intersection of
trauma-related difficulties and personality disorders in the risk for DSH.

Two personality disorders that warrant particular consideration in this regard are borderline
personality disorder (BPD) and avoidant personality disorder (AVPD), both of which are
common among patients with PTSD (Southwick et al., 1993; Bollinger et al., 2000) and
considered relevant to DSH. Indeed, BPD is the disorder most often associated with DSH
(Chapman et al., 2006), with as many as 70-75% of individuals with BPD reporting a history
of DSH (Gunderson, 2001). Moreover, emerging evidence highlights the relevance of
AVPD to DSH, with studies finding an association between AVPD symptoms and DSH
among both non-clinical young adult (Klonsky et al., 2003) and incarcerated adult (Haines et
al., 1995) samples.

The relevance of BPD and AVPD to DSH is further supported by theoretical literature on
the pathogenesis of these disorders. Specifically, both BPD and AVPD are considered to be
strongly linked to an intolerance of emotional distress and related difficulties regulating
distress (Linehan, 1993; Taylor et al., 2004) – two of the mechanisms implicated in the
development and maintenance of DSH (Chapman et al., 2006; Gratz et al., 2010).
Furthermore, there is some evidence to suggest that the co-occurrence of these personality
disorders among individuals with PTSD is associated with a number of negative outcomes
and maladaptive behaviors (Heffernan and Cloitre, 2000; Miller and Resick, 2007),
including suicidal and other health-risk behaviors (Connor et al., 2002). Although no studies
have examined the extent to which these disorders moderate the association between PTSD
and DSH in particular, recent findings that BPD pathology moderates the association
between DSH and emotional responding (Gratz et al., 2010) highlight the importance of
examining the moderating role of personality disorders in the association between DSH and
other factors.

In considering the moderating roles of BPD and AVPD in the association between PTSD
and DSH, one population that may be especially important to study is patients with
substance use disorders (SUD). SUD patients have elevated rates of both PTSD and BPD
compared to the general population (Trull et al., 2000; Brady et al., 2004), and PTSD-SUD
co-occurrence has been found to be associated with greater impairment and worse outcomes
(Najavits et al., 1999; Back et al., 2000). Furthermore, there is some evidence to suggest

Gratz and Tull Page 2

Psychiatry Res. Author manuscript; available in PMC 2013 August 30.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



heightened risk for DSH among PTSD-SUD patients (compared to those with either disorder
alone; Harned et al., 2006).

Thus, the goal of the present study was to examine the moderating roles of BPD and AVPD
in the association between PTSD and DSH frequency among SUD patients. We
hypothesized significant main effects of PTSD, BPD, and AVPD diagnostic status on DSH
frequency, such that the frequency of DSH would be higher among SUD patients with (vs.
without) these disorders. Furthermore, we hypothesized significant interactions between
PTSD and both BPD and AVPD, such that PTSD patients with co-occurring BPD or AVPD
would report more frequent DSH than those with PTSD or these personality disorders alone.

2. Method
2.1. Participants

Participants were inpatient residents in a drug and alcohol abuse treatment center in
Northeast Washington D.C. Data for this study were collected as part of a larger study
focused on the functional relationship between PTSD and crack/cocaine use. To be eligible
for the larger study, participants were required to: 1) be 18 to 65 years of age; 2) meet
criteria for crack/cocaine dependence; 3) have been in residential treatment for at least 72
hours (to limit the interference of withdrawal symptoms on responding); 4) exhibit no
significant cognitive impairment; and 5) not meet criteria for a current manic episode or
psychotic disorder.

Based on these criteria, 61 participants (54% male) were included in the study. Participants
were primarily African-American (97%), low-income (< $10,000 income = 79%),
unemployed (89%), and single (75%), and ranged in age from 20 to 58 (mean age =
44.45±7.05).

2.2. Measures
2.2.1. Posttraumatic stress disorder—The Clinician-Administered PTSD Scale
(CAPS; Blake et al., 1990), a widely-used structured PTSD diagnostic interview (Weathers
et al., 2001), was used to diagnose PTSD. It assesses the frequency and intensity of the 17
DSM-IV PTSD symptoms (plus eight associated symptoms). The CAPS has adequate inter-
rater reliability (0.92–0.99), internal consistency (0.73–0.85), and convergent validity with
other established measures of PTSD (Weathers et al., 2001). In addition, the robust
psychometric properties of the CAPS have been supported in a variety of combat and
civilian (including inpatient SUD) samples, as well as across different racial/ethnic groups
(Weathers et al., 2001). The CAPS was administered by trained interviewers, and all
interviews were reviewed by the principal investigator (MTT).

2.2.2. Co-occurring borderline and avoidant personality disorders—Participants
were also interviewed using the BPD and AVPD modules of the Diagnostic Interview for
DSM-IV Personality Disorders (DIPD-IV; Zanarini et al., 1996). The DIPD-IV has
demonstrated good reliability (Zanarini et al., 2000), with inter-rater kappa coefficients
ranging from 0.68 to 0.73 and a test-retest kappa coefficient of 0.69 to 0.74. Interviews were
administered by post-baccalaureate or doctoral-level clinical assessors trained to reliability
with the investigators (KLG and MTT). All interviews were reviewed by the investigators,
with diagnoses confirmed in consensus meetings. Of note, a discrepancy was evident in only
three cases.

2.2.3. Deliberate self-harm—The Deliberate Self-Harm Inventory (DSHI; Gratz, 2001)
is a 17-item self-report questionnaire that assesses lifetime history of various aspects of
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DSH, including frequency, duration, and type of DSH behavior (including cutting, burning,
carving, bone-breaking, etc.). The DSHI asks participants whether and how often they have
engaged in a variety of behaviors intentionally and without intending to kill themselves, and
specifically instructs participants to exclude behaviors they engaged in with the sole purpose
of delivering substances. The DSHI has demonstrated adequate test-retest reliability and
construct, discriminant, and convergent validity among undergraduate student and patient
samples (Gratz, 2001; Fliege et al., 2006). Consistent with past research using this measure
(e.g., Gratz, 2001; Cerutti et al., 2011), a continuous variable measuring frequency of
reported DSH was created by summing participants’ scores on the frequency questions.
Internal consistency in this sample was adequate (α = 0.67).

2.2.4. Depression and anxiety symptoms—The depression and anxiety subscales of
the Depression Anxiety Stress Scales (DASS; Lovibond and Lovibond, 1995) were also
administered. The DASS is a self-report questionnaire designed to differentiate between the
core symptoms of depression, anxiety, and stress. The DASS has been found to have good
test-retest reliability (subscale rs > 0.70; Brown et al., 1997) and adequate construct and
discriminant validity, as evidenced by significant (and differential) associations with other
established self-report and diagnostic assessments of depression and anxiety (Lovibond and
Lovibond, 1995; Brown et al., 1997). The factor structure of the DASS has also been
supported in clinical samples (Brown et al., 1997). The depression and anxiety subscales
were examined as potential covariates in analyses. Their internal consistency in the current
sample was excellent (αs = 0.87).

2.2.5. Substance use severity—Consistent with past studies of inpatient substance
users (Lejuez et al., 2007; Bornovalova et al., 2009), past year severity of alcohol and drug
use was assessed through a self-report measure of the frequency of use of a variety of
substances (e.g., alcohol, cannabis, cocaine, stimulants, opiates) in the past year. Modeled
after other well-established, empirically-supported measures (e.g., the Alcohol Use
Disorders Identification Test; Saunders et al., 1993), this measure characterizes frequency of
use in a manner consistent with the SUD module of the Structured Clinical Interview for
DSM-IV (SCID-IV; First et al., 1996). Responses are summed to create an overall score
representing past year substance use. In support of the measure's construct validity, scores
on this measure have been found to be associated with a number of constructs theoretically-
and empirically-linked to SUD, including impulsivity (Lejuez et al., 2007), emotion
dysregulation (Bornovalova et al., 2009), and PTSD symptoms (Bornovalova et al., 2009).
Further, scores on this measure demonstrate convergence with SCID-IV SUD diagnoses in
associations with relevant outcomes (Lejuez et al., 2007). This variable was examined as a
potential covariate in subsequent analyses. Internal consistency in the current study was
adequate (α = 0.73).

2.2.6. Demographics—All participants completed a demographics questionnaire
assessing age, gender, racial/ethnic background, marital status, annual income, and
employment status.

2.3. Procedure
All study procedures received approval by the institution's Institutional Review Board.
Eligible participants were informed that involvement in the study was voluntary and refusal
to participate would not affect their treatment status. Participants who provided written
informed consent were interviewed with the CAPS and DIPD-IV, and then completed the
self-report measures described above. Participants were provided with a $30 gift card in
exchange for their participation.
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3. Results
3.1. Variable transformations

The raw scores for DSH frequency were highly positively skewed (4.32) and kurtotic
(21.98), requiring transformation (Tabachnick and Fidell, 2007). Following logarithmic
transformation, scores on this variable approximated a normal distribution (skewness = 1.61,
kurtosis = 1.71).

3.2. Preliminary analyses
Within the present sample, 30% (n=18) of participants reported a history of DSH1, 49.2%
(n=30) met criteria for current PTSD, 39.3% (n=24) met criteria for BPD, and 34.4% (n=21)
met criteria for AVPD.

A series of correlation analyses were conducted to explore associations between DSH
frequency and demographic factors (i.e., age, gender, income, marital status [married vs.
not], and employment status [unemployed vs. employed]), depression and anxiety symptom
severity, past year substance use severity, and psychotropic medication use (presence vs.
absence) in order to identify potential covariates for the analysis of covariance (ANCOVA).
DSH frequency was significantly positively associated with depression symptom severity (r
= 0.30, p < 0.05) and anxiety symptom severity (r = 0.36, p < 0.01), and differed
significantly across gender (t [59] = 2.01, p < 0.05), with women reporting more frequent
DSH than men. No other associations were significant (rs < 0.22, ps > 0.10). Given evidence
of substantial overlap between depression and anxiety symptom severity (r = 0.78) and high
multicollinearity in the model with both included (as evidenced by squared multiple
correlations [SMCs] of greater than 0.67 for both depression and anxiety; Tabachnick and
Fidell, 2007), only gender and anxiety symptom severity were included as covariates in the
primary ANCOVA (resulting in acceptable SMCs for all covariates)2.

3.3. Primary analyses
Prior to examining the interactive effects of PTSD, BPD, and AVPD on DSH frequency, we
conducted a series of one-tailed independent t-tests to examine differences in DSH
frequency as a function of PTSD, BPD, and AVPD status. Power analyses revealed power of
> 0.60 to detect a medium-sized effect (d = 0.50) for PTSD and BPD status and power of
0.58 to detect a medium-sized effect for AVPD status (with N=61 and αs = 0.05). As
expected, DSH frequency differed significantly across both PTSD (t [59] = -1.71, d = 0.44, p
< 0.05) and AVPD (t [59] = -2.20, d = 0.57, p < 0.05) status, such that participants with (vs.
without) these disorders reported more frequent DSH. Surprisingly, however, there were no
significant differences in DSH frequency as a function of BPD status (despite some overlap
between a BPD diagnosis and DSH, in the form of one BPD criterion encompassing a
history of suicidal and/or DSH behavior; t [59] = -0.09, d = 0.02, p > 0.10).

Next, to explore the interactive effect of PTSD, BPD, and AVPD on DSH frequency, we
conducted a 2 (PTSD vs. no PTSD) × 2 (BPD vs. no BPD) × 2 (AVPD vs. no AVPD)
ANCOVA (controlling for gender and anxiety symptom severity) with DSH frequency
serving as the dependent variable (see Table 1). Power analyses revealed power of 0.48 to
detect a mediumsized effect within this model (α = 0.05). Although no significant main
effects were found for PTSD, BPD, or AVPD status (when controlling for the other
variables in the model), results did reveal a significant interaction between PTSD and AVPD

1The rate of DSH within this sample was previously reported in Gratz and Tull (2010).
2Anxiety was selected over depression due to its stronger zero-order correlation with DSH frequency, as well as its greater relevance
to PTSD and AVPD.
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(see Table 1 and Figure 1). Post-hoc independent t-tests (using adjusted means) were
conducted to explore the nature of the interaction. Results demonstrated that participants
with co-occurring PTSD and AVPD reported significantly more frequent DSH than all other
groups of participants, ts (dfs range from 19 to 36) > 1.80, ps < 0.05. No other interactions
were significant3.

Of note, findings remain the same when controlling for depression symptom severity (in
addition to gender and anxiety symptom severity), as well as when controlling for anxiety
symptom severity only, with only the PTSD × AVPD interaction emerging as significant in
these analyses, Fs > 4.16, ηp

2s > 0.07, ps < 0.05.

4. Discussion
Despite emerging evidence for an association between PTSD and DSH (Sacks et al., 2008;
Bornovalova et al., 2011), few studies have examined the factors that moderate this
association or the impact of co-occurring personality disorders among individuals with
PTSD on DSH frequency. Given the high rates of co-occurrence between PTSD and two
personality disorders of particular relevance to DSH (BPD and AVPD), this study sought to
examine the moderating role of these personality disorders in the association between PTSD
and DSH frequency among a sample of SUD patients. The results of this study add to the
literature on the association between PTSD and DSH, providing evidence for more frequent
DSH among patients with versus without PTSD. These results are consistent with past
findings of elevated rates of DSH among individuals with PTSD (Zlotnick et al., 1999;
Sacks et al., 2008) and extend the research in this area to a particularly relevant at-risk
population of SUD patients.

Our results also extend this area of research by highlighting a particular subset of PTSD
patients at-risk for DSH. Specifically, findings of more frequent DSH only among PTSD
patients with AVPD suggest that PTSD is associated with greater DSH only in the context of
cooccurring AVPD. These findings are consistent with, and expand upon, past research
demonstrating that the presence of AVPD among patients with other Axis I and II conditions
is associated with greater dysfunction and worse outcomes (Feske et al., 1996; Zanarini et
al., 2005), and suggest that the co-occurrence of this disorder with PTSD in particular may
increase the risk for maladaptive emotion regulation strategies such as DSH (Linehan,
1993). Specifically, given the centrality of emotional avoidance and nonacceptance to
AVPD (Taylor et al., 2004), the co-occurrence of this disorder among patients with PTSD
could exacerbate the avoidant tendencies already present within PTSD (Morina et al., 2008)
and increase the reliance on avoidant emotion regulation strategies. Findings of the
relevance of co-occurring AVPD-PTSD to DSH are also consistent with literature
emphasizing the centrality of AVPD features to complex PTSD (Cloitre et al., 2002).

Interestingly, we did not find support for an association between BPD and DSH frequency
among the participants in this sample. Although this finding is contrary to past findings of a
robust association between BPD and DSH (Chapman et al., 2006; Gratz et al., 2010), it is
not without support in the literature, as past studies have likewise failed to find a significant
association between DSH and co-occurring BPD among patients with Axis I disorders
(Joyce et al., 2010). It is possible that BPD may be less relevant to DSH among populations
already characterized by high levels of emotion dysregulation, such as SUD patients (Fox et
al., 2007). Within such populations, other factors may emerge as more relevant to DSH,

3Comparable findings were obtained when using the non-transformed DSH frequency variable (including a significant PTSD × AVPD
interaction, F[1,51] = 8.53, ηp2 = 0.14, p < 0.01), with the exception of significant main effects of both BPD and AVPD on DSH
(Fs[1,51]≥ 4.62, ps < 0.05, ηp2s = 0.10 and 0.08, respectively).
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such as a tendency toward avoidance or emotional nonacceptance in particular. Findings of
the relative relevance of AVPD versus BPD to DSH within this sample are also consistent
with recent findings that BPD is not associated with DSH when controlling for harm
avoidance (the primary temperament dimension underlying AVPD; Joyce et al., 2003,
2010).

Several limitations warrant consideration. First, given our unique sample of primarily low-
SES, African-American SUD patients, findings from this study may not generalize to other
clinical populations, particularly non-SUD populations. Indeed, the interrelations examined
here may differ in unknown ways between patients with and without SUD, and it is possible
that our findings are specific to PTSD-SUD patients in particular. Thus, findings require
replication across a more diverse group of PTSD patients. Additionally, our relatively small
sample size may have limited our statistical power and ability to detect between-group
differences. Although findings that all differences accompanied by medium-to-large effect
sizes in this sample were statistically significant suggest that we were not underpowered to
detect meaningful differences, replication of these findings in larger PTSD samples with and
without co-occurring AVPD and BPD is needed. Furthermore, although we examined the
moderating roles of BPD and AVPD in the association between PTSD and DSH, we did not
assess for other co-occurring Axis I and II disorders. However, evidence suggests that mood,
anxiety, and antisocial personality disorders co-occur at relatively high rates with PTSD
(Kessler et al., 1995; Goodwin and Hamilton, 2003) and are associated with DSH (Garrison
et al., 1993; Zlotnick et al., 1999; Gollust et al., 2008; Joyce et al., 2010). Thus, future
research should examine the influence of these disorders on the relationships examined here.
Nonetheless, findings that the interaction between PTSD and AVPD on DSH frequency
remained significant when controlling for depression and anxiety symptoms provide some
support for the specificity of our findings above and beyond depression and anxiety in
general.

Future research is also needed to examine the mechanisms underlying DSH among PTSD
patients with AVPD, including emotional avoidance, distress intolerance, thought
suppression, and emotion regulation difficulties (all of which are considered relevant to both
AVPD and DSH; Taylor et al., 2004; Chapman et al., 2006; Gratz et al., 2010). Indeed,
although the relative ease with which co-occurring AVPD can be assessed and identified in
both clinical and research settings increases the clinical significance of the present findings,
research is needed to examine the specific mechanisms underlying the association between
AVPD and DSH, as well as the interactive effect of PTSD and AVPD on DSH. Findings of
the relevance of particular emotional or cognitive mechanisms to the association between
PTSD-AVPD and DSH would facilitate the development of targeted interventions for this
population.

Despite limitations, the results of this study add to the growing literature on DSH in PTSD,
providing evidence for heightened levels of DSH only among PTSD patients with AVPD.
These findings have important clinical implications, highlighting the clinical utility of
assessing for co-occurring personality disorders (particularly AVPD) among PTSD-SUD
patients. Incorporating such assessments into standard intake evaluations for SUD treatment
programs may facilitate the identification of a subset of PTSD-SUD patients at greater risk
for DSH. These findings also suggest potential targets for intervention within this
population. Specifically, given the proposed centrality of emotional avoidance and
nonacceptance to both AVPD and DSH, findings highlight the potential utility of
mindfulness- and acceptance-based interventions for DSH within this population (e.g.,
Dialectical Behavior Therapy [Linehan, 1993] and Acceptance and Commitment Therapy
[Hayes et al., 1999]). Such interventions are considered to be particularly useful for
decreasing avoidance and promoting acceptance, facilitating an open and non-evaluative
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stance toward internal experiences that may enable clients to remain present with their
emotions. Likewise, given the role of emotion regulation difficulties in AVPD, findings
suggest the benefits of teaching self-harming PTSD-SUD patients more adaptive ways of
modulating emotional arousal. In particular, interventions aimed at teaching healthy,
nonavoidant strategies for modulating the intensity and/or duration of emotions may
decrease the reliance on maladaptive regulation strategies such as DSH.
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Figure 1.
Interactive Effect of PTSD and AVPD on Lifetime DSH Frequency.
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Table 1

ANCOVA Examining the Interactive Effect of PTSD, AVPD, and BPD on Frequency of DSH.

F (1, 51) p Partial η2 Observed Power

Gender 1.95 0.17 0.04 0.28

Anxiety Symptom Severity
6.08

* 0.02 0.11 0.68

PTSD 0.72 0.40 0.01 0.13

AVPD
3.12

† 0.08 0.06 0.41

BPD
3.14

† 0.08 0.06 0.41

PTSD × AVPD
4.49

* 0.04 0.08 0.55

PTSD × BPD 0.01 0.95 0.00 0.05

AVPD × BPD 0.28 0.60 0.01 0.08

PTSD × AVPD × BPD 0.60 0.44 0.01 0.12

*
p < 0.05.

†
p < 0.10.
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