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Abstract Despite the emphasis on the role of emotion

dysregulation in deliberate self-harm (DSH), no studies

have examined this association among patients with sub-

stance use disorders (SUD). This study examined if emo-

tion dysregulation is heightened among SUD inpatients

with (vs. without) DSH, and if the association between

DSH and emotion dysregulation remains significant when

controlling for their shared association with risk factors for

both, including borderline personality disorder (BPD),

posttraumatic stress disorder (PTSD), childhood abuse, and

substance use severity. Findings indicate heightened emo-

tion dysregulation among SUD patients with (vs. without)

DSH, and provide evidence of a unique association

between emotion dysregulation and DSH when controlling

for BPD, PTSD, childhood abuse, and substance use

severity. Findings also highlight the particular relevance of

three dimensions of emotion dysregulation to DSH among

SUD patients: limited access to effective emotion regula-

tion strategies, difficulties engaging in goal-directed

behaviors when distressed, and emotional nonacceptance.

Keywords Deliberate self-harm � Self-injury �
Emotion regulation � Emotional responding � Substance use

Introduction

Substance use disorders (SUD) are a serious clinical con-

cern, associated with substantial economic, societal, and

personal costs (Cartwright 2008) and heightened levels of

self-destructive and health-compromising behaviors,

including suicide attempts (Mino et al. 1999), intravenous

drug use (Dinwiddie et al. 1992), and risky sexual behavior

(Langer and Tubman 1997). However, one clinically rele-

vant behavior that has been relatively understudied among

patients with SUD is deliberate self-harm (DSH), defined

here as the deliberate, direct destruction of body tissue

without conscious suicidal intent, but resulting in injury

severe enough for tissue damage to occur (see also Klonsky

et al. 2003; Pattison and Kahan 1983). The relative absence

of research on DSH among SUD patients is particularly

notable given the high rates of DSH among individuals

with psychiatric disorders that frequently co-occur with

SUD, including borderline personality disorder (BPD) and

posttraumatic stress disorder (PTSD; for whom rates of

DSH exceed 50%; see, e.g., Cloitre et al. 2002; Linehan

1993; Sacks et al. 2008; Soloff et al. 1994). Further, both

DSH and substance use have been conceptualized as

serving an emotion-regulating function (see Cooper et al.

1992; Gratz 2003; Linehan 1993), increasing the likelihood

that these behaviors will co-occur (given research sug-

gesting that behaviors that serve similar functions tend to

covary; see Chapman et al. 2006; Nelson 1988).

Indeed, preliminary research indicates clinically rele-

vant rates of DSH among SUD patients (ranging from 29 to

52%; see Evren and Evren 2005; Evren et al. 2006; Evren

et al. 2008; Zlotnick et al. 1999), higher than those found

among other populations considered to be at-risk for DSH,

including high school and college students (14–35%; Gratz

2001; Muehlenkamp and Gutierrez 2004; Ross and Heath

2002; Whitlock et al. 2006) and patients with eating dis-

orders (23–25%; Sansone and Levitt 2002). Yet, despite

findings suggesting the relevance of DSH to SUD popu-

lations, few studies have examined this behavior among

SUD patients, and even fewer have examined the factors
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that may increase the risk for this behavior within this

population. Moreover, no studies to date have examined

DSH among inner-city, African-American SUD patients, a

particularly underserved and understudied population at

risk for a variety of negative outcomes (e.g., more severe

substance abuse patterns, substance abuse treatment drop-

out, and relapse; see Bernstein et al. 2005; Castellani et al.

1997; King and Canada 2004). Given that DSH is a serious

clinical concern in its own right, associated with a wide

range of negative interpersonal and intrapersonal conse-

quences (e.g., shame and social isolation; Favazza 1998;

Leibenluft et al. 1987), research focused on elucidating the

factors associated with DSH among SUD patients has great

clinical and public health significance.

As suggested above, one factor that warrants particular

attention is emotion dysregulation, defined here as mal-

adaptive ways of responding to emotions (regardless of

their intensity/reactivity), including nonaccepting respon-

ses, difficulties controlling behaviors in the face of emo-

tional distress, and deficits in the functional use of

emotions as information (Gratz and Roemer 2004). Theo-

retical literature emphasizes the central role of emotion

dysregulation in the pathogenesis of DSH (Linehan 1993),

consistent with both the conceptualization of DSH as an

emotion regulation strategy (Gratz 2003; Haines and Wil-

liams 1997) and findings that one of the most frequently

reported reasons for DSH is to relieve unwanted feelings

(Brown et al. 2002). Further, a growing body of empirical

evidence provides support for an association between

emotion dysregulation and DSH within various clinical and

nonclinical samples (Gratz and Chapman 2007; Gratz and

Roemer 2008; Heath et al. 2008; Slee et al. 2008). Given

evidence that SUD are associated with heightened levels of

both emotion dysregulation per se (Fox et al. 2007) and a

variety of maladaptive behaviors thought to serve an

emotion-regulating function (e.g., binge eating and worry;

see Javaras et al. 2008, and Bonn-Miller et al. 2008,

respectively), it is likely that emotion dysregulation may be

quite relevant to DSH among this particular clinical

population.

Despite the clear relevance of this line of research,

however, no studies to date have examined this associa-

tion among SUD patients. Rather, extant research on the

factors associated with DSH among SUD patients has

focused almost exclusively on experiences of childhood

maltreatment and co-occurring psychiatric disorders,

finding that SUD patients with DSH (vs. those without

DSH) have higher rates of childhood abuse (Evren and

Evren 2005; Evren et al. 2006, 2008) and co-occurring

personality disorders (Evren et al. 2006), as well as

greater substance use severity (Evren et al. 2008).

Nonetheless, providing suggestive support for the rele-

vance of emotion dysregulation to DSH among SUD

patients, Evren and Evren (2005) found a relation

between DSH and alexithymia (a related construct that

encompasses both emotional inexpressivity and deficits in

emotional awareness and clarity).

Thus, the primary aim of this study was to examine if

emotion dysregulation is heightened among SUD patients

with DSH (vs. those without DSH). Given that SUD

patients in general have been found to evidence height-

ened emotion dysregulation (Fox et al. 2007), it is unclear

if emotion dysregulation will be higher among SUD

patients with (vs. without) DSH, or conversely, if

heightened levels of emotion dysregulation among the

sample as a whole will create a ceiling effect for this

variable. However, findings of higher levels of emotion

dysregulation among SUD patients with DSH (compared

to those without DSH) would provide important infor-

mation regarding the potential centrality of emotion dys-

regulation to DSH in general.

Of course, even if results indicate heightened levels of

emotion dysregulation among SUD patients with (vs.

without) DSH, this between-group difference in emotion

dysregulation could be due to the presence of other factors

common among SUD patients that are associated with both

DSH and emotion dysregulation. Specifically, SUD

patients have been found to exhibit elevated rates of PTSD

(Brady et al. 2004; Jacobson et al. 2001), BPD (Trull et al.

2000), and childhood abuse (Brems et al. 2004), all of

which have been found to be strongly associated with both

DSH (Evren et al. 2006, 2008; Zlotnick et al. 1999) and

emotion dysregulation (Gratz et al. 2008; Gratz et al. 2006;

Tull et al. 2007). Moreover, the severity of substance use

has also been found to be associated with both DSH and

emotion dysregulation (see Evren et al. 2008; Fox et al.

2008). Thus, in the absence of analyses examining the

unique association between emotion dysregulation and

DSH (above and beyond these other factors), findings of a

relationship between these phenomena among SUD

patients could be solely the result of their shared associa-

tion with these other factors. Therefore, analyses also

examined whether differences in emotion dysregulation

between SUD patients with and without DSH remain sig-

nificant when controlling for the influence of BPD, PTSD,

childhood abuse, and substance use severity on both. By

examining both the simple association between emotion

dysregulation and DSH and the unique association between

these phenomena when controlling for their shared asso-

ciations with other factors relevant to both, we can gain a

more complete understanding of the nature of the associ-

ation between DSH and emotion dysregulation among

SUD patients.

Given past findings of higher levels of overall emotion

dysregulation among individuals with (vs. without) DSH

(e.g., Gratz and Chapman 2007; Gratz and Roemer 2008;

Cogn Ther Res (2010) 34:544–553 545

123



Heath et al. 2008), we hypothesized that SUD patients

with DSH would report higher levels of overall emotion

dysregulation than those without DSH. Further, although

the specific dimensions of emotion dysregulation found

to be associated with DSH have varied across studies

(see Gratz and Roemer 2008; Heath et al. 2008; Slee

et al. 2008), the two dimensions that have consistently

emerged as relevant to DSH across studies are: limited

access to effective emotion regulation strategies and

difficulties engaging in goal-directed behaviors when

distressed. Thus, we predicted that these two dimensions

of emotion dysregulation in particular would be signifi-

cantly higher among SUD patients with (vs. without)

DSH.

Method

Participants

Participants were inpatient residents in a drug and alcohol

abuse treatment center in Northeast Washington DC.

Treatment at this center involves a mix of strategies

adopted from Alcoholics and Narcotics Anonymous, as

well as groups focused on relapse prevention. Abstinence

from drugs and alcohol is required upon entry into the

center and throughout treatment, with the exception of

caffeine and nicotine; regular drug testing is conducted and

any substance use leads to immediate dismissal from

treatment. When needed, detoxification from an outside

source is required prior to entry into the center. Typical

treatment lasts between 30 and 180 days and aside from

scheduled activities, residents are not permitted to leave the

center grounds during treatment.

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 18–65 years of age;

(2) meet criteria for crack/cocaine dependence; (3) have

been in residential treatment for at least 72 h (in order to

limit the potential impact of withdrawal symptoms on

responses to the study materials); (4) exhibit no significant

cognitive impairment (as demonstrated by a score of [24

on the Mini-Mental Status Exam [Folstein et al. 1975]); and

(5) not meet criteria for a current manic episode or psy-

chotic disorder.

Based on these criteria, 61 participants (54% male) were

included in the study. Participants were primarily African-

American (97%), low-income (79% reported an annual

income of under $10,000), unemployed (89%), and single

(75%), and ranged in age from 20 to 58 (mean

age = 44.45, SD = 7.05). Most participants (71%) repor-

ted no higher than a high school education.

Measures

Separate from this study, the Structured Clinical Interview

for DSM-IV Axis I Disorders (SCID-IV; First et al. 1996)

was administered to all patients upon entry to the treatment

facility. This interview was conducted by trained graduate-

and doctoral-level researchers and was used to assess for

the presence of current Axis I disorders (including SUD).

The Deliberate Self-harm Inventory (DSHI; Gratz 2001)

is a 17-item questionnaire that assesses lifetime history of

various aspects of DSH, including frequency, duration, and

type of DSH behavior (e.g., cutting, burning, carving,

bone-breaking, biting, and head-banging). Specifically, the

DSHI asks participants whether and how often they have

engaged in a variety of behaviors ‘‘intentionally (i.e., on

purpose),’’ as well as the last time they engaged in each of

the behaviors. For the one behavior that could also be used

to end one’s life (cutting), participants are asked whether

they have cut themselves ‘‘without intending to kill your-

self.’’ In addition, participants are instructed to exclude

behaviors they engaged in with the sole purpose of deliv-

ering substances, especially in regard to the item, ‘‘Have

you ever intentionally (i.e., on purpose) stuck sharp objects

such as needles, pins, staples, etc. into your skin.’’ The

DSHI has demonstrated high internal consistency, adequate

test–retest reliability, and adequate construct, discriminant,

and convergent validity among undergraduate student and

patient samples (Fliege et al. 2006; Gratz 2001). Consistent

with past research examining the factors associated with

DSH among a variety of nonclinical and clinical popula-

tions (including SUD patients), a dichotomous DSH vari-

able was created by assigning a score of ‘‘1’’ to participants

who reported having engaged in DSH, and a score of ‘‘0’’

to participants who did not report having engaged in any of

the behaviors on the DSHI (for examples of previous

studies examining differences between individuals with

and without a lifetime history of DSH, see Andover et al.

2005; Evren and Evren 2005; Evren et al. 2006; Heath et al.

2008; Klonsky et al. 2003; Muehlenkamp and Gutierrez

2004; Polk and Liss 2007; Ross and Heath 2002).

The Difficulties in Emotion Regulation Scale (DERS;

Gratz and Roemer 2004) is a 36-item measure that assesses

individuals’ typical levels of emotion dysregulation across

six domains: nonacceptance of negative emotions, diffi-

culties engaging in goal-directed behaviors when experi-

encing negative emotions, difficulties controlling impulsive

behaviors when experiencing negative emotions, limited

access to emotion regulation strategies perceived as

effective, lack of emotional awareness, and lack of emo-

tional clarity. The DERS demonstrates good test–retest

reliability (qI = .88, p \ .01), adequate construct and

predictive validity (Gratz and Roemer 2004), and is

strongly correlated with an experimental measure of
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emotion regulation among patients with BPD (r = -.63;

Gratz et al. 2006). Internal consistency in this sample was

excellent for the overall scale (a = .94) and adequate to

good for the subscales (as = .70–.88).

The Life Events Checklist (LEC; Blake et al. 1990; Gray

et al. 2004) provides a list of 14 potentially traumatic

events (PTEs). Participants are asked to indicate which (if

any) of the events they have experienced directly or indi-

rectly, as well as the age at which these events occurred. Of

particular interest to this study were the items pertaining to

experiences of physical assault, assault with a weapon,

sexual assault, and any other unwanted or uncomfortable

sexual experience during childhood (prior to the age of 18).

For the purposes of this study, these items were combined

to create a composite variable of childhood abuse. Partic-

ipants who reported experiencing one or more of these

PTEs during childhood were assigned a score of ‘‘1,’’ and

participants who did not report having experienced any of

these PTEs during childhood were assigned a score of ‘‘0.’’

The Clinician Administered PTSD Scale, Version IV

(CAPS; Blake et al. 1990), a 30-item structured clinical

interview designed to assess the 17 DSM-IV symptoms of

PTSD, was used to assess for current (past month) PTSD.

The robust psychometric properties of the CAPS have been

supported in a variety of combat and civilian samples (see

Weathers et al. 2001), including individuals in inpatient

substance use treatment (e.g., Brown et al. 1996). The

CAPS was administered by trained interviewers and all

interviews were reviewed by a PhD level clinician (MTT).

In the four cases for which a discrepancy was evident, areas

of disagreement were discussed as a group and a consensus

was reached.

The Diagnostic Interview for DSM-IV Personality Dis-

orders (DIPD-IV; Zanarini et al. 1996), a semi-structured

interview for assessing Axis II personality disorders, was

used to assess for BPD. The DIPD-IV has previously

demonstrated good interrater and test–retest reliability

(Zanarini et al. 2000). The BPD module was administered

by trained interviewers, and all interviews were reviewed

by a PhD-level clinician (MTT). In the three cases for

which a discrepancy was evident, areas of disagreement

were discussed as a group and a consensus was reached.

Consistent with past studies (e.g., Lejuez et al. 2007),

past year severity of alcohol and drug use was assessed

through a self-report measure modeled after the Alcohol

Use Disorders Identification Test (Saunders et al. 1993).

On this measure, participants rate the frequency with which

they have used a variety of substances in the past year.

Responses were summed to create an overall score repre-

senting past year substance use severity. Internal consis-

tency was adequate (a = .73).

Finally, a brief self-report questionnaire was adminis-

tered to obtain information on age, gender, racial/ethnic

background, marital status, yearly income, and employ-

ment status.

Procedure

All study procedures received Institutional Review Board

approval. Eligible participants were informed that

involvement in the study was voluntary and refusal to

participate would not affect their treatment status. Partici-

pants who provided written informed consent were inter-

viewed with the CAPS and the BPD module of the DIPD-

IV, and then completed the self-report measures described

above. Participants were provided with gift cards ($30) to a

local grocery store in exchange for their participation.

Results

Identification of Covariates

Preliminary analyses were conducted to explore the impact

of demographic factors on emotion dysregulation and DSH

status, in order to identify potential covariates for the

analysis of covariance (Tabachnick and Fidell 1996).

Neither emotion dysregulation nor DSH was significantly

associated with racial/ethnic background, income, marital

status, employment status, educational attainment, or age

(all ps [ .05), and there were no gender differences in

emotion dysregulation (p \ .05). However, women were

more likely than men to report a history of DSH (46 vs.

15%, respectively; v2 (1) = 7.12, p \ .01). Thus, gender

was included in the analysis as a covariate.

Preliminary Analyses

Consistent with past research, 30% (n = 18) of participants

reported a history of DSH, with all self-harming partici-

pants reporting more than one episode, 50% reporting more

than five lifetime episodes, and 22% reporting more than

10 lifetime episodes. Among self-harming participants, the

average number of DSH episodes was 7.89 (SD = 9.32),

and the most frequently reported form of DSH was cutting

(28%; see Table 1 for rates of each of the behaviors

assessed in the DSHI). Further, 50% of the self-harming

participants reported recent DSH (defined as an episode of

DSH within the past 12 months; see Brown et al. 2007;

Nock and Banaji 2007).

According to the clinical interviews, 49% (n = 30) of

participants met criteria for current PTSD, and 39%

(n = 24) met criteria for BPD. Further, 23% (n = 14) of

participants reported a history of childhood abuse. Infor-

mation on the current Axis I disorders (including SUD) of

participants is provided in Table 2.
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Primary Analyses

Independent t-tests were first conducted to examine dif-

ferences in overall emotion dysregulation (as well as dif-

ferent aspects of emotion dysregulation) between

participants with and without a history of DSH.1 As

expected, substance users with a history of DSH (vs. those

without DSH) reported significantly higher levels of overall

emotion dysregulation, as well as the specific dimensions

of emotional nonacceptance, difficulties engaging in goal-

directed behaviors when distressed, and limited access to

effective emotion regulation strategies (see Table 3). Fur-

ther, given that half of our sample reported non-recent

DSH, we examined differences in overall emotion dys-

regulation between participants with recent (i.e., past-year)

DSH and those without recent DSH. Results indicate no

significant differences in emotion dysregulation between

participants with and without recent DSH, t (16) = -.06,

p [ .10, with both groups reporting almost identical levels

of emotion dysregulation (mean DERS = 101.67 ± 22.95

and 101.00 ± 22.77 for self-harming participants with

recent DSH and those without recent DSH, respectively).

Next, in order to examine the unique association

between emotion dysregulation and DSH (above and

beyond their shared association with other factors relevant

to both), a one-way analysis of covariance (ANCOVA) was

conducted with overall emotion dysregulation serving as

the dependent variable, DSH status (no vs. yes) serving as

the independent variable, and gender, BPD status, PTSD

status, childhood abuse status, and substance use severity

entered as covariates. As predicted, even when controlling

for the influence of the other relevant risk factors and

gender on both DSH and emotion dysregulation, levels of

emotion dysregulation remained significantly higher

among SUD patients with (vs. without) DSH, F (1, 53) =

4.12, p \ .05, gp
2 = .07.2

Discussion

The present study adds to the literature on the role of

emotion dysregulation in DSH, examining the relation

between emotion dysregulation and DSH among inpatients

Table 1 Rates of deliberate self-harm behaviors among inpatients

with substance use disorders (N = 61)

Deliberate self-harm behaviors % N

1. Cutting (without intending to kill oneself) 27.8 5

2. Burned self with cigarette 11.1 2

3. Burned self with lighter or match 11.1 2

4. Carved word into skin 11.1 2

5. Carved pictures, designs, or other marks onto skin 16.7 3

6. Severely scratched oneself to the extent that scarring

or bleeding occurred

22.2 4

7. Bit oneself to the extent that skin broke 5.6 1

8. Rubbed sandpaper onto one’s body 0.0 0

9. Dripped acid onto your skin 0.0 0

10. Used bleach, comet, or oven cleaner to scrub skin 22.2 4

11. Stuck sharp objects (e.g., needles, pins) into one’s

skin

16.7 3

12. Rubbed glass into one’s skin 0.0 0

13. Broken one’s own bones 0.0 0

14. Banged one’s head against something to the extent

that a bruise appeared

16.7 3

15. Punched oneself to the extent that a bruise appeared 22.2 4

16. Prevented wounds from healing 11.1 2

17. Done anything else to harm oneself

(e.g., punched a wall)

16.7 3

Table 2 Rates of current axis I disorders among participants

(N = 61)

Diagnosis Percentage meeting criteria (%)

Major depressive disorder 40.0

Specific phobia 13.6

Panic disorder 4.5

Social anxiety disorder 13.6

Generalized anxiety disorder 2.3

Obsessive compulsive disorder 0.0

Posttraumatic stress disorder 49

Alcohol dependence 50.0

Sedative dependence 3.6

Cannabis dependence 14.3

Stimulant dependence 3.6

Opioid dependence 19.6

Cocaine dependence 100.0

Hallucinogen/PCP dependence 5.4

Current PTSD status was determined through the CAPS, administered

as part of the present study

1 Given both our relatively small sample size and the small number

of planned, hypothesis-driven comparisons examined in this study, an

alpha correction was not applied to our analyses (for further

discussion of the rationale for not applying an alpha adjustment

when conducting planned comparisons or hypothesis-driven analyses,

see Keppel and Zedeck 1989; Perneger 1998; for further discussion of

the problems associated with utilizing an alpha adjustment when

conducting comparisons within a small sample, see Tutzauer 2003).

In support of this decision, the number of outcomes that emerged as

significant (57%) far exceeded what would be expected by chance

given the number of analyses conducted (30%; Sankoh et al. 1997).

2 Results of these analyses did not change when examining only SUD

patients with recent DSH. Specifically, findings indicate that SUD

patients with recent DSH reported higher levels of emotion dysreg-

ulation than SUD patients without DSH (controlling for other relevant

variables), F (1, 45) = 4.02, p = .05, gp
2 = .08.
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with SUD (a relatively understudied population with regard

to DSH). Consistent with previous studies among non-

clinical samples (Gratz and Chapman 2007; Gratz and

Roemer 2008; Heath et al. 2008), results indicate height-

ened levels of emotion dysregulation among SUD patients

with (vs. without) DSH. This finding is particularly notable

given evidence of heightened emotion dysregulation even

among the SUD patients without DSH. Indeed, levels of

emotion dysregulation among the nonself-harming SUD

patients in this sample were consistent with those found

previously among self-harming samples, including both

male and female undergraduates with frequent DSH (mean

DERS = 85.84 and 87.44, respectively; see Gratz and

Chapman 2007; Gratz and Roemer 2008). Thus, findings

that the presence of DSH is associated with higher levels of

emotion dysregulation among a sample of SUD patients

with already heightened levels of emotion dysregulation

provide further support for the relevance of emotion dys-

regulation to DSH. Moreover, findings of a unique asso-

ciation between emotion dysregulation and DSH when

controlling for the influence of BPD, PTSD, childhood

abuse, and substance use severity (all of which are con-

sidered risk factors for both DSH and emotion dysregula-

tion; see Evren et al. 2006, 2008; Fox et al. 2008; Gratz

et al. 2006, 2008; Harned et al. 2006; Tull et al. 2007;

Zlotnick et al. 1999) suggest that emotion dysregulation

may uniquely contribute to our understanding of DSH

among SUD patients.

Beyond emotion dysregulation in general, results sug-

gest the particular relevance of three specific dimensions of

emotion dysregulation to DSH among SUD patients: lim-

ited access to effective emotion regulation strategies,

emotional nonacceptance, and difficulties engaging in goal-

directed behaviors when distressed (all of which have

previously been found to be associated with DSH among

nonclinical and clinical samples; Gratz and Roemer 2004,

2008; Slee et al. 2008). Findings highlighting the relevance

of the first two dimensions of emotion dysregulation to

DSH are consistent with the common conceptualization of

DSH as an emotion regulation strategy (Haines and Wil-

liams 1997; Linehan 1993), as well as theories that DSH

stems from a tendency to evaluate emotional experiences

negatively (and consequent efforts to avoid or escape those

emotions; Chapman et al. 2006; Gratz 2007). Moreover,

findings of an association between DSH and difficulties

engaging in goal-directed behaviors when distressed are

consistent with theories that DSH is associated with deficits

in attentional control (particularly under conditions of

emotional distress; Linehan 1993). In addition to providing

further support for the relevance of these specific dimen-

sions of emotion dysregulation to DSH, these findings

suggest that extant models of the pathogenesis of DSH in

general may be useful for understanding DSH among SUD

patients as well.

Several limitations warrant consideration. First, because

this study used correlational data and a cross-sectional

design, the direction or temporal order of the relationships

we examined may differ from our predictions. For instance,

although theoretical literature suggests that emotion dys-

regulation may increase the risk for DSH (Linehan 1993),

DSH could also increase the risk for emotion dysregulation

(given the negative interpersonal and intrapersonal conse-

quences of DSH, as well as the potentially paradoxical

effects of attempts to avoid emotions; see Chapman et al.

2006; Favazza 1998; Hayes et al. 1996). Prospective, lon-

gitudinal studies are needed to address this limitation and

more fully examine the precise nature of the relationship

between emotion dysregulation and DSH (which is likely

bidirectional).

Furthermore, consistent with past research examining

the factors associated with DSH among a variety of non-

clinical and clinical populations (Heath et al. 2008;

Table 3 Means, standard deviations, and independent sample t-tests assessing differences in emotion dysregulation between SUD inpatients

with and without a history of DSH

DSH (n = 18) No DSH (n = 43) t-test (df = 59) Effect size (d)

Mean SD Mean SD

1. Overall emotion dysregulation 101.33 22.17 84.09 24.93 2.54* .66

2. Emotional nonacceptance 17.11 6.53 13.21 5.99 2.26* .59

3. Goal-directed behavior difficulties 16.72 4.00 13.88 4.75 2.22* .58

4. Difficulties controlling impulsive behaviors 17.56 5.62 14.33 6.40 1.86� .49

5. Limited access to ER strategies 22.50 7.36 17.07 6.32 2.92** .76

6. Lack of emotional awareness 14.44 4.71 14.54 4.72 0.07 .02

7. Lack of emotional clarity 13.00 3.41 11.07 4.54 1.62 .42

Cohen (1988) has defined effect sizes as small (d = .20), medium (d = .50), and large (d = .80)

SUD substance use disorders; DSH deliberate self-harm; ER emotion regulation
� p \ .10, * p \ .05, ** p \ .01
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Klonsky et al. 2003; Muehlenkamp and Gutierrez 2004;

Polk and Liss 2007; Ross and Heath 2002), including SUD

patients (Evren and Evren 2005; Evren et al. 2006), this

study examined differences in emotion dysregulation as a

function of lifetime DSH status. Findings that levels of

emotion dysregulation did not differ between SUD patients

with and without recent DSH suggest that a focus on DSH

in general (rather than current DSH in particular) does not

preclude the identification of clinically relevant correlates

of DSH. Further, findings that results did not change when

examining differences between participants without DSH

and those with only recent DSH suggest that the results of

this study are applicable to SUD patients with recent DSH

in particular. Nonetheless, it is possible that SUD patients

with non-recent DSH may differ from those with recent

DSH on another (unmeasured) factor that could have had

an indeterminable influence on the observed association

between emotion dysregulation and DSH in this study.

Likewise, the precise nature and meaning of the association

between emotion dysregulation and DSH may differ in

unknown ways between individuals with and without

recent DSH. Future research should examine specifically

the similarities and differences between self-harming

individuals with and without recent DSH on a variety of

factors thought to be associated with the development and

maintenance of this behavior. In addition to providing

further information on the factors most robustly associated

with DSH, such research may help elucidate the factors

involved in DSH recovery.

Moreover, the reliance on self-report measures of

childhood abuse and DSH provides no way to substantiate

the actual occurrence of these phenomena and introduces

the possibility of retrospective bias. A related limitation is

the exclusive reliance on a self-report measure of emotion

dysregulation, responses to which may be influenced by an

individual’s willingness and/or ability to report accurately

on emotional responses. However, it is important to note

that the measure of emotion dysregulation utilized in this

study is strongly correlated with an experimental measure

of emotion regulation (r = -.63; Gratz et al. 2006). Fur-

thermore, with the exception of BPD, data were not col-

lected on participants’ co-occurring personality disorders,

the presence of which could arguably influence emotion

dysregulation and/or DSH. Although BPD is by far the

most relevant personality disorder to DSH (Gunderson

2001; Mack 1975), future studies should assess and control

for the presence of other personality disorders that may be

particularly relevant to SUD populations, such as antisocial

personality disorder (see Verheul et al. 2009).

Limitations with regard to the generalizability of our

sample also warrant mention. Specifically, this study used a

unique sample of inner-city, primarily low SES, African-

American SUD patients in residential treatment. Although

our focus on the association between emotion dysregula-

tion and DSH among inner-city SUD patients is arguably

an asset of this study (given that inner-city substance-

dependent individuals are an underserved population vul-

nerable to a variety of negative outcomes; e.g., Castellani

et al. 1997), our findings cannot be assumed to generalize

to other substance-using populations and require replica-

tion across a more diverse group of SUD patients. Like-

wise, our relatively small sample size may also limit the

generalizability of the results. However, it warrants men-

tion that the rates of BPD, PTSD, and childhood abuse

found within our sample (as well as the demographic

characteristics of our sample) are comparable to those

reported in previous studies of SUD patients (see Bernstein

et al. 2005; Brady et al. 2004; Brems et al. 2004; Evren and

Evren 2005; Jacobson et al. 2001; King and Canada 2004;

Trull et al. 2000), suggesting that our results may be gen-

eralizable to other SUD populations. The relatively small

sample size may also have limited our statistical power and

ability to detect between-group differences. However, it is

important to note that our pattern of findings is comparable

to those obtained in other studies utilizing substantially

larger samples (e.g., Gratz and Roemer 2008; Heath et al.

2008), and our nonsignificant findings were associated with

effect sizes that do not meet the accepted threshold for a

medium effect (d = 0.5; Cohen 1988). Nonetheless, the

findings of this preliminary study need to be replicated in

larger samples.

Future research would benefit from the use of behavioral

and experimental measures of emotion dysregulation, as

well as a prospective longitudinal design. Moreover, future

research should examine other mechanisms that may

underlie DSH among SUD patients, including experiential

avoidance, emotional inexpressivity, and dissociation (for

preliminary research on the latter two factors, see Evren

and Evren 2005; Evren et al. 2008). Future studies should

also examine additional psychological and biological risk

factors for DSH among SUD patients.

Despite limitations, the results of this study extend

extant research on the factors associated with DSH among

SUD patients, providing preliminary evidence that emotion

dysregulation is associated with DSH among this high-risk

clinical population. In addition to highlighting a possible

risk factor for DSH among SUD patients, these findings

have potential clinical implications, suggesting the utility

of teaching self-harming SUD patients more adaptive ways

of responding to their emotions. In particular, findings

highlighting the relevance of emotional nonacceptance to

DSH suggest the importance of decreasing judgmental,

non-accepting responses to emotions among self-harming

SUD patients, and highlight the potential utility of mind-

fulness- and acceptance-based interventions [e.g., dialec-

tical behavior therapy (DBT; Linehan 1993) and
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acceptance and commitment therapy (ACT; Hayes et al.

1999)] for DSH within this population. Such interventions

are considered to be particularly useful for facilitating

emotional acceptance, as they actively seek to facilitate a

non-judgmental and non-evaluative stance toward internal

experiences—a stance that may enable clients to remain

present with their emotions and view these as a natural part

of the human experience (Gratz et al. 2005). Further,

findings highlighting the relationship between DSH and the

specific dimension of limited access to effective emotion

regulation strategies suggest the need to teach self-harming

SUD patients more adaptive ways of modulating emotional

arousal. In particular, interventions such as DBT aimed at

teaching healthy, non-avoidant strategies that may be used

to modulate the intensity and/or duration of emotions will

likely increase emotional self-efficacy and decrease the

need to rely on a maladaptive strategy such as DSH. In

addition to treating DSH, treatments focused on decreasing

emotion dysregulation and increasing emotional accep-

tance among SUD patients may have the added benefit of

decreasing substance use as well (given literature sug-

gesting that substance use may serve an emotion regulating

function; Cooper et al. 1992; Fox et al. 2007).

Acknowledgments This research was supported by R03 DA023001

from the National Institute on Drug Abuse, awarded to the second

author.

References

Andover, M. S., Pepper, C. M., Ryabchenko, K. A., Orrico, E. G., &

Gibb, B. E. (2005). Self-mutilation and symptoms of depression,

anxiety, and borderline personality disorder. Suicide and Life-
threatening Behavior, 35, 581–591.

Bernstein, E., Bernstein, J., Tassiopoulos, K., Valentine, A., Heeren,

T., Levenson, S., et al. (2005). Racial and ethnic diversity among

a heroin and cocaine using population: Treatment system

utilization. Journal of Addictive Diseases, 24, 43–63.

Blake, D. D., Weathers, F. W., Nagy, L., Kaloupek, D. G.,

Klauminzer, G., Charney, D. S., et al. (1990). The clinician
administered PTSD scale. Boston: National Center for PTSD-

Behavioral Science Division.

Bonn-Miller, M. O., Zvolensky, M. J., Bernstein, A., & Stickle, T. R.

(2008). Marijuana coping motives interact with marijuana use

frequency to predict anxious arousal, panic-related catastrophic

thinking, and worry among current marijuana users. Depression
and Anxiety, 25, 862–873.

Brady, K. T., Back, S. E., & Coffey, S. F. (2004). Substance abuse

and posttraumatic stress disorder. Current Directions in Psy-
chological Science, 13, 206–209.

Brems, C., Johnson, M. E., Neal, D., & Freemon, M. (2004).

Childhood abuse history and substance use among men and

women receiving detoxification services. American Journal of
Drug and Alcohol Abuse, 30, 799–821.

Brown, M. Z., Comtois, K. A., & Linehan, M. M. (2002). Reasons for

suicide attempts and nonsuicidal self-injury in women with

borderline personality disorder. Journal of Abnormal Psychol-
ogy, 111, 198–202.

Brown, P. J., Stout, R., & Mueller, T. (1996). Posttraumatic stress

disorder and substance abuse relapse among women: A pilot

study. Psychology of Addictive Behaviors, 10, 124–128.

Brown, S. A., Williams, K., & Collins, A. (2007). Past and recent

deliberate self-harm: Emotion and coping strategy differences.

Journal of Clinical Psychology, 63, 791–803.

Cartwright, W. S. (2008). Economic costs of drug abuse: Financial,

cost of illness, and services. Journal of Substance Abuse
Treatment, 34, 224–233.

Castellani, B., Wedgeworth, R., Wootton, E., & Rugle, L. (1997). A

bi-directional theory of addiction: Examining coping and the

factors related to substance relapse. Addictive Behaviors, 22,

139–144.

Chapman, A. L., Gratz, K. L., & Brown, M. Z. (2006). Solving the

puzzle of deliberate self-harm: The experiential avoidance

model. Behaviour Research and Therapy, 44, 371–394.

Cloitre, M., Koenen, K. C., Cohen, L. R., & Han, H. (2002). Skills

training in affective and interpersonal regulation followed by

exposure: A phase-based treatment for PTSD related to child-

hood abuse. Journal of Consulting and Clinical Psychology, 70,

1067–1074.

Cohen, J. (1988). Statistical power analysis for the behavioral
sciences (2nd ed.). Hillsdale, NJ: Lawrence Erlbaum Associates.

Cooper, M. L., Russell, M., Skinner, J. B., Frone, M. R., & Mudar, P.

(1992). Stress and alcohol use: Moderating effects of gender,

coping, and alcohol expectancies. Journal of Abnormal Psy-
chology, 64, 139–152.

Dinwiddie, S. H., Reich, T., & Cloninger, C. R. (1992). Prediction of

intravenous drug use. Comprehensive Psychiatry, 33, 173–179.

Evren, C., & Evren, B. (2005). Self-mutilation in substance-depen-

dent patients and relationship with childhood abuse and neglect,

alexithymia and temperament and character dimensions of

personality. Drug and Alcohol Dependence, 80, 15–22.

Evren, C., Kural, S., & Cakmak, D. (2006). Clinical correlates of self-

mutilation in Turkish male substance-dependent inpatients.

Psychopathology, 39, 248–254.

Evren, C., Sar, V., Evren, B., & Dalbudak, E. (2008). Self-mutilation

among male patients with alcohol dependency: The role of

dissociation. Comprehensive Psychiatry, 49, 489–495.

Favazza, A. R. (1998). The coming of age of self-mutilation. Journal
of Nervous and Mental Disease, 186, 259–268.

First, M. B., Spitzer, R. L., Gibbon, M., & Williams, J. B. W. (1996).

Structured clinical interview for DSM-IV axis I disorders—
patient edition (SCID-I/P, Version 2.0). New York, NY: New

York State Psychiatric Institute.

Fliege, H., Kocalevent, R., Walter, O. B., Beck, S., Gratz, K. L.,

Gutierrez, P., et al. (2006). Three assessment tools for deliberate

self-harm and suicide behavior: Evaluation and psychopatho-

logical correlates. Journal of Psychosomatic Research, 61, 113–

121.

Folstein, M. F., Folstein, S. E., & McHugh, P. R. (1975). Mini-mental

state: A practical method for grading the cognitive state of

patients for the clinician. Journal of Psychiatric Research, 12,

189–198.

Fox, H. C., Axelrod, S. R., Paliwal, P., Sleeper, J., & Sinha, R. (2007).

Difficulties in emotion regulation and impulse control during

cocaine abstinence. Drug and Alcohol Dependence, 89, 298–

301.

Fox, H. C., Hong, K. A., & Sinha, R. (2008). Difficulties in emotion

regulation and impulse control in recently abstinent alcoholics

compared with social drinkers. Addictive Behaviors, 33, 388–

394.

Gratz, K. L. (2001). Measurement of deliberate self-harm: Prelimin-

ary data on the deliberate self-harm inventory. Journal of
Psychopathology and Behavioral Assessment, 23, 253–263.

Cogn Ther Res (2010) 34:544–553 551

123



Gratz, K. L. (2003). Risk factors for and functions of deliberate self-

harm: An empirical and conceptual review. Clinical Psychology:
Science and Practice, 10, 192–205.

Gratz, K. L. (2007). Targeting emotion dysregulation in the treatment

of self-injury. Journal of Clinical Psychology: In Session, 63,

1091–1103.

Gratz, K. L., & Chapman, A. L. (2007). The role of emotional

responding and childhood maltreatment in the development and

maintenance of deliberate self-harm among male undergradu-

ates. Psychology of Men and Masculinity, 8, 1–14.

Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of

emotion regulation and dysregulation: Development, factor

structure, and initial validation of the difficulties in emotion

regulation scale. Journal of Psychopathology and Behavioral
Assessment, 26, 41–55.

Gratz, K. L., & Roemer, L. (2008). The relationship between emotion

dysregulation and deliberate self-harm among female under-

graduate students at an urban commuter university. Cognitive
Behaviour Therapy, 37, 14–25.

Gratz, K. L., Rosenthal, M. Z., Tull, M. T., Lejuez, C. W., &

Gunderson, J. G. (2006). An experimental investigation of

emotion dysregulation in borderline personality disorder. Jour-
nal of Abnormal Psychology, 115, 850–855.

Gratz, K. L., Tull, M. T., Baruch, D. E., Bornovalova, M. A., &

Lejuez, C. W. (2008). Factors associated with co-occurring

borderline personality disorder among inner-city substance

users: The roles of childhood maltreatment, negative affect

intensity/reactivity, and emotion dysregulation. Comprehensive
Psychiatry, 49, 603–615.

Gratz, K. L., Tull, M. T., & Wagner, A. W. (2005). Applying DBT

mindfulness skills to the treatment of clients with anxiety

disorders. In L. Roemer & S. M. Orsillo (Eds.), Acceptance and
mindfulness-based approaches to anxiety: Conceptualizations
and treatment (pp. 147–161). New York: Springer.

Gray, M. J., Litz, B. T., Hsu, J. L., & Lombardo, T. W. (2004).

Psychometrics properties of the life events checklist. Assessment,
11, 330–341.

Gunderson, J. G. (2001). Borderline personality disorder: A clinical
guide. Washington, DC: American Psychiatric Association.

Haines, J., & Williams, C. L. (1997). Coping and problem solving of

self-mutilators. Journal of Clinical Psychology, 53, 177–186.

Harned, M. S., Najavits, L. M., & Weiss, R. D. (2006). Self-harm and

suicidal behavior in women with comorbid PTSD and substance

dependence. The American Journal on Addictions, 15, 392–395.

Hayes, S. C., Strosahl, K. D., & Wilson, K. G. (1999). Acceptance
and commitment therapy: An experiential approach to behavior
change. New York, NY: The Guilford Press.

Hayes, S. C., Wilson, K. G., Gifford, E. V., Follette, V. M., &

Strosahl, K. (1996). Experiential avoidance and behavioral

disorders: A functional dimensional approach to diagnosis and

treatment. Journal of Consulting and Clinical Psychology, 64,

1152–1168.

Heath, N. L., Toste, J. R., Nedecheva, T., & Charlebois, A. (2008). An

examination of nonsuicidal self-injury among college students.

Journal of Mental Health Counseling, 30, 137–156.

Jacobson, L. K., Southwick, S. M., & Kosten, T. R. (2001). Substance

use disorders in patients with posttraumatic stress disorder: A

review of the literature. American Journal of Psychiatry, 158,

1184–1190.

Javaras, K. N., Pope, H. G., Lalonde, J. K., Nillni, Y. I., Bulik, C. M.,

McElroy, S. L., et al. (2008). Co-occurrence of binge eating

disorder with psychiatric and medical disorders. Journal of
Clinical Psychiatry, 69, 266–273.

Keppel, G., & Zedeck, S. (1989). Data analysis for research designs.

New York, NY: W. H. Freeman and Company.

King, A. C., & Canada, S. A. (2004). Client-related predictors of early

treatment drop-out in a substance abuse clinic exclusively

employing individual therapy. Journal of Substance Abuse
Treatment, 26, 189–195.

Klonsky, E. D., Oltmanns, T. F., & Turkheimer, E. (2003). Deliberate

self-harm in a nonclinical population: Prevalence and psycho-

logical correlates. American Journal of Psychiatry, 160, 1501–

1508.

Langer, L. M., & Tubman, J. G. (1997). Risky sexual behavior among

substance-abusing adolescents: Psychosocial and contextual

factors. American Journal of Orthopsychiatry, 67, 315–322.

Leibenluft, E., Gardner, D., & Cowdry, R. (1987). The inner

experience of the borderline self- mutilator. Journal of Person-
ality Disorders, 1, 317–324.

Lejuez, C. W., Bornovalova, M. A., Reynolds, E. K., Curtin, J. J., &

Daughters, S. B. (2007). Risk factors in the relationship between

gender and crack/cocaine. Experimental and Clinical Psycho-
pharmacology, 15, 165–175.

Linehan, M. M. (1993). Cognitive-behavioral treatment of borderline
personality disorder. New York, NY: Guilford Press.

Mack, J. (1975). Borderline states in psychiatry. New York: Grune &

Stratton.

Mino, A., Bousquet, A., & Broers, B. (1999). Substance abuse and

drug-related death, suicidal ideation and suicide: A review.

Crisis: The Journal of Crisis Intervention and Suicide Preven-
tion, 20, 28–35.

Muehlenkamp, J. J., & Gutierrez, P. M. (2004). An investigation of

differences between self-injurious behavior and suicide attempts

in a sample of adolescents. Suicide and Life-threatening
Behavior, 34, 12–23.

Nelson, R. O. (1988). Relationships between assessment and treat-

ment within a behavioral perspective. Journal of Psychopathol-
ogy and Behavioral Assessment, 10, 155–170.

Nock, M. K., & Banaji, M. R. (2007). Assessment of self-injurious

thoughts using a behavioral test. American Journal of Psychi-
atry, 164, 820–823.

Pattison, E. M., & Kahan, J. (1983). The deliberate self-harm

syndrome. American Journal of Psychiatry, 140, 867–872.

Perneger, T. V. (1998). What’s wrong with Bonferroni adjustments.

British Medical Journal, 316, 1236–1238.

Polk, E., & Liss, M. (2007). Psychological characteristics of self-

injurious behavior. Personality and Individual Differences, 43,

567–577.

Ross, S., & Heath, N. (2002). A study of the frequency of self-

mutilation in a community sample of adolescents. Journal of
Youth and Adolescence, 31, 67–77.

Sacks, M. B., Flood, A. M., Dennis, M. F., Hertzberg, M. A., &

Beckham, J. C. (2008). Self-mutilative behaviors in male

veterans with posttraumatic stress disorder. Journal of Psychi-
atric Research, 42, 487–494.

Sankoh, A. J., Huque, M. F., & Dubey, S. D. (1997). Some comments

on frequently used multiple endpoint adjustments methods in

clinical trials. Statistics in Medicine, 16, 2529–2542.

Sansone, R. A., & Levitt, J. L. (2002). Self-harm behaviors among

those with eating disorders: An overview. Eating Disorders, 10,

205–213.

Saunders, J. B., Aasland, O. G., Babor, T. F., De la Fuente, J. R., &

Grant, M. (1993). Development of the alcohol use disorders

identification test (AUDIT): Who collaborative project on early

detection of persons with harmful alcohol consumption. Addic-
tion, 88, 791–803.

Slee, N., Spinhoven, P., Garnefski, N., & Arensman, E. (2008).

Emotion regulation as mediator of treatment outcome in therapy

for deliberate self-harm. Clinical Psychology & Psychotherapy,
15, 205–216.

552 Cogn Ther Res (2010) 34:544–553

123



Soloff, P. H., Lis, J. A., Kelly, T., Cornelius, J., & Ulrich, R. (1994).

Self-mutilation and suicidal behavior in borderline personality

disorder. Journal of Personality Disorders, 8, 257–267.

Tabachnick, B. G., & Fidell, L. S. (1996). Using multivariate
statistics (3rd ed.). New York, NY: Harper Collins.

Trull, T. J., Sher, K. J., Minks-Brown, C., Durbin, J., & Burr, R.

(2000). Borderline personality disorder and substance use

disorders: A review and integration. Clinical Psychology Review,
20, 235–253.

Tull, M. T., Barrett, H. M., McMillan, E. S., & Roemer, L. (2007). A

preliminary investigation of the relationship between emotion

regulation difficulties and posttraumatic stress symptoms.

Behavior Therapy, 38, 303–313.

Tutzauer, F. (2003). On the sensible application of familywise alpha

adjustment. Human Communication Research, 29, 455–463.

Verheul, R., van den Bosch, L. M. C., & Ball, S. A. (2009). Substance

abuse. In J. M. Oldham, A. E. Skodol, & D. E. Bender (Eds.),

Essentials of personality disorders (pp. 361–378). Washington,

DC: American Psychiatric Publishing.

Weathers, F. W., Keane, M. T., & Davidson, J. R. T. (2001).

Clinician-administered PTSD scale: A review of the first ten

years of research. Depression and Anxiety, 13, 132–156.

Whitlock, J., Eckenrode, J., & Silverman, D. (2006). Self-injurious

behaviors in a college population. Pediatrics, 117, 1939–1948.

Zanarini, M. C., Frankenburg, F. R., Sickel, A. E., & Young, L.

(1996). Diagnostic interview for DSM-IV personality disorders.
Unpublished measure. Boston, MA: McLean Hospital.

Zanarini, M. C., Skodol, A. E., Bender, D., Dolan, R., Sanislow, C.

A., Morey, L. C., et al. (2000). The collaborative longitudinal

personality disorders study II: Reliability of axis I and axis II

diagnosis. Journal of Personality Disorders, 14, 291–299.

Zlotnick, C., Mattia, J. I., & Zimmerman, M. (1999). Clinical

correlates of self-mutilation in a sample of general psychiatric

patients. Journal of Nervous and Mental Disease, 187, 296–301.

Cogn Ther Res (2010) 34:544–553 553

123


	The Relationship Between Emotion Dysregulation and Deliberate Self-Harm Among Inpatients with Substance Use Disorders
	Abstract
	Introduction
	Method
	Participants
	Measures
	Procedure

	Results
	Identification of Covariates
	Preliminary Analyses
	Primary Analyses

	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


