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Abstract

Objective: Studies investigating social cognition impairments in substance use disorders (SUD) emerged from attempts to understand
the influence of social interactions on substance use. This study aimed to measure Theory of Mind (ToM) performance and possible
interactions between ToM performance, personality traits, and substance use severity. Methods: Participants (n = 153) were assessed
using the Reading the Mind in the Eyes, Dokuz Eylul Theory of Mind Index, Addiction Profile Index (API), Borderline Personality
Questionnaire (BPQ), Basic Empathy Scale (BES), and Levenson Self-Report Psychopathy scale (LSRP). Results: Cluster analysis
identified two groups: a ‘high ToM’ (n = 59, 41.2%) and a ‘low ToM’ (n = 84, 58.8%) group. Comparative analysis showed that the
API effect of substance use on life subscale scores (p = 0.033), BES total (p = 0.003), and affective empathy subscale scores (p = 0.001)
were higher in the high ToM group compared with the low ToM group. Conversely, BPQ impulsivity subscale scores (p = 0.011), LSRP
total (p = 0.026), and primary psychopathy subscale scores (p = 0.007) were lower in the high ToM group compared with the low ToM
groups. Binary logistic regression analysis showed that lower affective empathy scores (odds ratio (OR) = 0.896, 95% confidence interval
(CI) (0.818–0.982), p = 0.019) and higher primary psychopathy scores (OR = 1.099, 95% CI (1.011–1.195), p = 0.027) predicted ToM
abilities in women with SUD. Conclusions: This study provides novel evidence that in women with SUD, affective psychopathic traits
and lack of affective empathy predict lower ToM abilities. These findings suggest that intervention targeting affect-related psychopathy
dimensions may be effective in alleviating ToM disabilities.

Keywords: Theory of Mind; substance use disorder; borderline personality disorder; psychopathic personality

Main Points
1. Substance use severity scores in women with sub-

stance use disorder did not show any difference between the
low Theory ofMind ability and high Theory ofMind ability
groups.

2. Affective psychopathic traits and affective empa-
thy levels were found to be associated with Theory of Mind
impairments in women with substance use disorder.

3. Borderline personality traits did not predict The-
ory of Mind impairment level in women with substance use
disorder.

1. Introduction
Substance use disorder (SUD) is a mental health con-

dition marked by the persistent and problematic use of sub-
stances despite harmful outcomes [1]. Individuals with
SUDoften experience difficulties in social cognition, which
can lead to significant interpersonal problems and chal-
lenges in social adjustment [2,3]. Recent theories suggest
that deficits in social cognition—particularly in recogniz-
ing facial emotions, identifying postures, and distinguish-
ing between one’s own and others’ emotions—play a key
role in understanding these challenges [4–6]. A system-

atic review on Theory of Mind (ToM) impairments has in-
dicated that these sociocognitive deficits may be linked to
the adverse social and interpersonal consequences seen in
SUD [7].

ToM, the capacity to infer others’ thoughts and feel-
ings, is essential for accurately predicting and interpreting
behavior in various settings. Impairments in ToM have
been documented among individuals with schizophrenia,
bipolar disorder, and autism spectrum disorders [8–10]. An
increasing amount of research is investigating the connec-
tion between ToM impairments and substance use. For ex-
ample, studies utilizing the Reading the Mind in the Eyes
Task (RMET) found that methamphetamine users and indi-
viduals with opioid use disorder scored lower than healthy
controls [11–13].

Further research using narrative-based tasks, such as
the Faux Pas Recognition Task and the Movie for the As-
sessment of Social Cognition, has shown that individuals
with SUD performworse on ToM tasks compared with non-
SUD controls [12,14]. The overlap between ToM impair-
ments and executive function deficits suggests that social
cognition challenges may play an essential role in the neu-
ral circuitry underlying addiction [13,15,16].
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Studies have also highlighted a close association be-
tween ToM and cognitive empathy, which involves con-
sciously interpreting others’ mental states [17–19]. In con-
trast, emotional empathy refers to experiencing another’s
emotions, whether real or inferred [20]. Evidence shows
that individuals with SUDoften demonstrate deficits in both
cognitive and emotional empathy, suggesting that lower
empathy levels may be a developmental risk factor for sub-
stance related behaviors [21,22].

Additionally, personality disorders—antisocial per-
sonality disorder (ASPD) and borderline personality disor-
der (BPD)—commonly coincide with SUD and are linked
to sociocognitive impairments [23]. A recent meta-analysis
reported that individuals with BPD show poorer perfor-
mance on cognitive ToM tasks compared with affective
ToM tasks [23]. Another study found that people with BPD
struggle with recognizing emotions and intentions, possi-
bly marking this as a distinctive endophenotypic trait [24].
Moreover, psychopathic traits, such as impulsivity, emo-
tional dysregulation, and a tendency toward antisocial be-
havior, are also associated with deficits in both cognitive
and affective ToM [25]. These findings imply that simi-
lar sociocognitive deficits may be shared between SUD and
personality disorders, potentially stemming from common
developmental processes [26,27].

Furthermore, research on sociocognitive impairments
in women with SUD is limited, although women with SUD
often present with complex clinical profiles involving psy-
chiatric comorbidities, social stigma, parenting responsi-
bilities, and family pressures [14,28–31]. Women are also
more vulnerable to the effects of interpersonal problems on
craving and relapse compared with men with SUD [32],
highlighting the need for further research specifically fo-
cused on their sociocognitive impairments [33,34].

This study aims to explore social cognitive abilities
through the RMET and cognitive ToM tasks, examine ad-
diction severity using the Addiction Profile Index, and
assess empathy, borderline traits, and psychopathic traits
through self-report measures. Specifically, this study seeks
to:

1. Determine whether there is significant ToM impair-
ment among a female sample with SUD.

2. Investigate whether ToM impairments correlate
with varying levels of substance use severity.

3. Examine whether there are significant differences
in borderline and psychopathic traits among groups catego-
rized by ToM impairments.

2. Materials and Methods
2.1 Participants and Procedures

Participants were recruited from the outpatient addic-
tion treatment clinic (OTC) at Antalya Atatürk State Hos-
pital with eligible participants being women consecutively
admitted between September, 2021 and March, 2023. In-
clusion criteria required participants to be female, aged

17–65 years, to have used at least one substance, meet
SUD criteria, be literate, and be able to complete assess-
ments in Turkish. Exclusion criteria included comorbid al-
cohol use disorder, primary psychotic disorders, intellec-
tual disability, or unwillingness to participate. Addition-
ally, those reporting severe suicidal or homicidal ideation
during interviews were excluded. The final sample in-
cluded 153 women diagnosed with at least one SUD. All
participants were assessed using the Structured Clinical
Interview for Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-5)-Clinician Version (SCID-5-CV) for
SUDs, excluding tobacco products [1,35]. Eligible par-
ticipants completed face-to-face semi-structured question-
naires, self-report paper-based scales, and clinical tests ad-
ministered by a researcher.

The study received approval from the Ethics Commit-
tee of Antalya Research and Training Hospital (approval
number 8/13) and was conducted in accordance with ethi-
cal principles (World Medical Association’s Declaration of
Helsinki). Written informed consent was obtained from all
participants.

2.2 Measures
2.2.1 Sociodemographic and Clinical Variables

The questionnaire was divided into two sections: The
first part gathered individual data, including age, housing,
relationship status, income, employment, education, and
history of imprisonment or parole/probation. The second
part focused on clinical variables, capturing information on
tobacco use frequency and quantity, alcohol use frequency,
screenings for infectious diseases, history of suicide at-
tempts, intravenous substance use and equipment sharing,
risky sexual behaviors, motives for initial substance use,
age at first substance use, family history of substance use,
and the number of substances used in the past year.

2.2.2 Self-Report Scales
Borderline personality traits were evaluated using the

Borderline Personality Questionnaire (BPQ), a true/false
measure with nine subscales aligned with DSM-5 crite-
ria for borderline personality disorder: impulsivity, affec-
tive instability, fear of abandonment, unstable relationships,
self-image issues, self-harm, feelings of emptiness, intense
anger, and quasi-psychotic states. The BPQ’s total score ex-
hibited high internal consistency (Cronbach’s alpha = 0.94)
in its original study, with subscales ranging from 0.65 to
0.84 [36,37]. In this study, the BPQ showed good internal
consistency, with a total score alpha of 0.87 and subscale
alphas between 0.85 and 0.87.

The Levenson Self-Report Psychopathy scale (LSRP)
was used to measure psychopathy-related personality traits
and behaviors. This 26-item, 4-point Likert-type scale
captures both primary psychopathy (callous/manipulative
traits) and secondary psychopathy (behavioral problems).
The primary psychopathy subscale had an alpha of 0.82,
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whereas secondary psychopathy had an alpha of 0.63 in the
original study [38,39]. In our sample, the LSRP total score
alpha was 0.84, with subscale alphas of 0.74 for primary
and 0.90 for secondary psychopathy.

Empathy levels were measured with the Basic Empa-
thy Scale (BES), which uses a 5-point Likert scale. This
20-item measure includes 11 items for affective empathy
(Cronbach’s alpha = 0.79) and nine for cognitive empathy
(Cronbach’s alpha = 0.85) [40,41]. In this study, the BES
demonstrated high internal consistency, with an overall al-
pha of 0.85 and subscale alphas of 0.79 for affective empa-
thy and 0.88 for cognitive empathy.

2.2.3 Clinician-Administered Scales
The Addiction Profile Index (API) was employed to

measure addiction severity. The API consists of 37 items
across five subscales, each rated by the clinician on a 3-
point scale. These subscales assess substance use charac-
teristics, dependency diagnosis, impact of substance use on
life, cravings, and motivation for quitting. The original API
total score alpha was 0.89, with subscale alphas from 0.63
to 0.86 [42]. In this study, the API’s total score alpha was
0.75, with subscale alphas from 0.62 to 0.77.

To diagnose SUD, the SCID-5-CV was used. Re-
leased in 2014, this clinician-administered semi-structured
interview includes 10 modules covering 39 of the most
common clinical diagnoses and allows for screening of 16
additional disorders per DSM-5 criteria [1,35].

2.2.4 Theory of Mind Tasks
The Reading the Mind in the Eyes Task (RMET) was

used to evaluate the affective aspect of ToM. RMET com-
prises 36 photographs showing only the eye region of indi-
viduals expressing various emotions or intentions. Partici-
pants choose one of four words that best describe the emo-
tion or intent displayed [11]. The Turkish version of the
RMET, validated by Yıldırım et al. [43], excludes some
unreliable items, resulting in a 32-item version used in this
study. Scores ranged from 0 to 32, with lower scores in-
dicating poorer ToM abilities. The original RMET had a
Cronbach’s alpha of 0.72, while our sample showed 0.74.

The Dokuz Eylul Theory of Mind Index (DEToMI)
was used to measure cognitive ToM skills. This test in-
cludes seven stories with 24 questions, combining open-
ended and forced-choice formats, and assesses skills in un-
derstanding first- and second-order false beliefs, metaphor
and irony comprehension, and faux pas recognition. Devel-
oped and validated by Değirmencioğlu et al. [44], it was
initially tested in patients with schizophrenia and control
groups. The maximum score is 18, with higher scores re-
flecting greater ToM ability. The original reliability coeffi-
cient for DEToMI factor items was 0.66, while our sample’s
was 0.63.

2.3 Statistical Analyses
An initial descriptive analysis was conducted. Al-

though the sample consisted of 153 participants, the data
of 10 participants were excluded from the analysis due to
missing critical values. Statistical analyses were performed
on 143 participants’ data.

Second, a cluster analysis was performed to dis-
criminate homogenous subgroups within the main sam-
ple. The two-step algorithm’s automatic clustering function
was used to identify the number of clusters and Schwarz’s
Bayesian Criterion (BIC) was used to calculate the ratio of
distances between the clusters. According to the literature
and clinical observations, we planned to perform this anal-
ysis on DEToMI scores, RME scores, level of schooling,
and age [11,43]. Although education levels were reported
to be highly associated with ToM abilities, cluster analysis
with four variables resulted in two homogenous subgroups
that did not differ significantly according to DEToMI and
RME scores; we decided to exclude level of schooling from
the analysis. The age variable was also excluded from the
analysis due to nonsignificant group structures. In the fi-
nal model, cluster analysis was applied with two variables
(DEToMI scores andRME scores). Cluster analysis yielded
two groups: a low ToM group and a high ToM group. Pear-
son’s Chi-squared test, Fisher’s Exact test, and the Fisher-
Freeman-Halton test were used to examine the differences
between categorical variables. Normality was assessed us-
ing the Kolmogorov-Smirnov and Shapiro-Wilk tests. The
independent sample t-test was used for normally distributed
continuous variables. To examine the relationship between
clinical variables and ToM abilities, binary logistic regres-
sion analysis was used. The pre-defined level of signifi-
cance was p < 0.05. All analyses were conducted using
Statistical Package for the Social Sciences (SPSS) version
27.0 (IBM Corporation, Armonk, NY, USA).

3. Results
3.1 Characteristics of the Sample Demographics

The majority of participants were in the ‘20–29’ age
subgroup (n = 85, 59.4%), 27 (18.9%) were uninsured, 107
(74.8%) had a low income, and 108 (75.5%) were unem-
ployed. In terms of education level, most of the group were
in the ‘6–9 years’ of schooling group (n = 67, 46.9%). In
terms of relationship, 56 (39.2%) were separated/divorced,
whereas 49 (34.3%) were single. The most frequent di-
agnosis was multiple substance use disorder (37.8%) fol-
lowed by opiate use disorder (37.1%) and stimulant use dis-
order (19.5%). For nearly half the group, their first expe-
rience of substance use was motivated by succumbing to
peer pressure (45.3%). The most frequently experienced
first use was of cannabis (51%). Table 1 shows the sociode-
mographic characteristics of the sample.
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Table 1. Sociodemographic characteristics of women with substance use disorder.
Sociodemographics n = 143 (%) Sociodemographics n = 143 (%)

Age (years) History of Imprisonment
<20 16.1 None 31.5
20–29 59.4 Yes 68.5
30–39 20.3 History of Parole/Probation
>40 4.2 None 42

Insurance Status Yes 58
Insured 81.1 Alcohol Use
Uninsured 18.9 None 62.9

Income Status Social drinker 33.6
Low-Income (<8500 TL) 74.8 Regular drinker 3.5
Moderate-High Income (>8500 TL) 25.2 Persons who Inject Drugs

Employment Yes 32.2
Unemployed 75.5 None 67.8
Temporary/part-time 7.5 Contagious Diseases
Full-time 15.4 Hepatitis C Virus 12.7
Student 1.6 Syphilis 5.6

Years of schooling Hepatitis B Virus 2.8
5 years 12.5 Human Immunodeficiency Virus 1.4
6–9 years 46.9 HCV+syphilis 2.8
10–13 years 32.2 HIV+HCV+syphilis 0.7
>14 years 8.4 Risky Sexual Behavior

Relationship Yes 33.6
Single 34.3 None 66.4
Widowed/separated 39.2 Motive of First Drug Experience
In a relationship 26.5 Peer pressure 45.3

Diagnosis Novelty seeking 22.3
Multiple Substance Use Disorder 37.8 History of family use 14.1
Opiate Use Disorder 37.1 Psychiatric symptoms 18.3
Stimulant Use Disorder 19.5 Family History of Substance Use
Cannabis Use Disorder 2.8 None 53.8
Other 2.8 Yes 46.2

$1.00 USD = 38.63 TL. HIV, human immunodeficiency virus; HCV, hepatitis C virus; TL, Turkish Lira.

3.2 Description of Clusters

Cluster analysis yielded a two-cluster solutionwith the
largest ratio of distances (Schwarz’s BIC = 181.507, Ra-
tio of Distance Measures = 1.179). The first cluster we la-
beled the ‘high ToM’ group because the group members’
mean DEToMI and Reading the Mind in the Eyes (RME)
scores were higher than the second cluster members’ mean
DEToMI and RME scores. This group represented 41.2%
of the sample (n = 59). The second cluster we labeled the
‘low ToM’ group. It consisted of 84 participants (58.8%)
whose ToM task scores were lower than the first group’s
scores. Table 2 shows the composition of the two clusters
by ToM scores. Fig. 1 shows a histogram displaying the
ToM Scores in terms of the two clusters.

3.3 Sociodemographic Differences Between Cluster
Members

The Chi-squared analysis results showed that there
were no differences between cluster groups in ‘living with’

status (p = 0.827), schooling (p = 0.606), income status (p
= 0.058), relationship status (p = 0.510), or employment (p
= 0.309). Compared with the high ToM group, members
of the low ToM group were more likely to have a suicide
attempt history (64.3% vs 47.5%, p = 0.045).

3.4 Clinical Differences Between Cluster Members

In terms of IV substance use and risky sexual be-
haviors, no differences were found among the groups (p
= 0.722, p = 0.516, respectively). More than half of
the high ToM group started to use substance under peer-
pressure, although the difference was not statistically sig-
nificant (52.5%, p = 0.06).

The t-test results showed that the number of sub-
stances used within last year and age of first substance ex-
perience were not different between the groups (p = 0.556,
p = 0.985, respectively).

Borderline personality traits were compared by BPQ
and subscales between the two clusters. Members of the
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Table 2. Composition of the two clusters by Theory of Mind scores.
Cluster Label n (%) Reading the Mind in the Eyes Test Score

(mean ± SD)
Dokuz Eylul Theory of Mind Index Score

(mean ± SD)

High ToM Scores 59 (41.2) 22.64 ± 1.57 14.07 ± 1.40
Low ToM Scores 84 (58.8) 19.62 ± 1.22 13.39 ± 1.71
p <0.001 0.013
SD, standard Deviation; ToM, theory of mind.

Fig. 1. Scatter plot illustrating Theory of Mind Scores in the high and low Theory of Mind groups. DeToMi, Dokuz Eylul Theory
of Mind Index; RMET, Reading the Mind in the Eyes Test.

low ToM cluster had higher impulsivity subscale scores
compared with high ToM cluster members (p = 0.011, Co-
hen’s d = 0.56). Other subscales and total BPQ scores did
not differ between the groups.

Participants with low ToM scores had higher primary
psychopathy scores and total LSRP scores than participants
with high ToM scores (p = 0.007, Cohen’s d = 0.59; p =
0.026, Cohen’s d = 0.48, respectively). Comparison of em-
pathy scores showed that total BES and affective empathy,
but not the cognitive empathy subscale, scores were signif-
icantly higher in the high ToM group among clusters (p =
0.003, Cohen’s d = 0.66; p = 0.001, Cohen’s d = 0.71; p =
0.118; respectively). Table 3 shows the clinical differences
between the two clusters.

3.5 Substance Use Severity Differences Between Cluster
Members

The results showed that the characteristics of sub-
stance use, craving, dependence diagnosis, and motiva-
tion subscale scores were not significantly different among
clusters. The effect of substance use on the person’s life
subscale scores were significantly higher in the high ToM
group compared with the low ToM group (p = 0.033, Co-
hen’s d = 0.36). Total API scores analysis showed that high
ToM cluster members had higher substance severity than
low ToM cluster members, although the difference was not
statistically significant (p = 0.453). Table 3 shows sub-
stance use severity differences between clusters.
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Table 3. Comparison of clinical scales between the high ToM and low ToM groups.
High ToM Low ToM

p
mean ± SD mean ± SD

API total score 6.47 ± 1.53 6.28 ± 1.37 0.453
API dependency diagnosis subscale score 8.54 ± 2.88 8.34 ± 2.82 0.684
API substance use subscale score 1.03 ± 0.98 1.11 ± 0.82 0.625
API the effect of substance use on the person’s life subscale score 14.88 ± 4.14 13.44 ± 3.80 0.033
API craving subscale score 4.38 ± 2.23 4.47 ± 2.10 0.814
API motivation for quitting using substances subscale score 5.74 ± 1.15 5.77 ± 0.66 0.854
BPQ Impulsivity subscale score 3.61 ± 1.62 4.52 ± 1.60 0.011
BPQ Self-image subscale score 3.98 ± 2.52 4.66 ± 2.54 0.217
BPQ Abandonment subscale score 5.61 ± 2.32 5.80 ± 2.48 0.723
BPQ Emptiness subscale score 5.83 ± 2.58 5.91 ± 2.22 0.879
BPQ Affective instability subscale score 6.22 ± 2.21 6.55 ± 2.51 0.527
BPQ Unstable relationships subscale score 5.59 ± 1.77 5.75 ± 1.34 0.630
BPQ Intense anger subscale score 5.95 ± 3.05 6.89 ± 2.77 0.143
BPQ Self-mutilation subscale score 3.07 ± 2.21 3.98 ± 2.09 0.057
BPQ Quasi-psychotic states subscale score 2.83 ± 2.22 3.41 ± 2.21 0.232
BPQ total score 42.68 ± 14.57 47.45 ± 14.42 0.133
LSRP Primary Psychopathy subscale score 28.09 ± 7.32 32.47 ± 7.50 0.007
LSRP Secondary Psychopathy subscale score 28.07 ± 5.11 28.86 ± 6.03 0.507
LSRP total score 56.16 ± 10.41 61.33 ± 10.93 0.026
BES Cognitive Empathy subscale score 35.66 ± 5.19 33.74 ± 5.85 0.118
BES Affective Empathy subscale score 41.00 ± 5.71 36.28 ± 7.27 0.001
BES total score 76.66 ± 9.00 70.02 ± 10.70 0.003
API, Addiction Profile Index; BPQ, Borderline Personality Questionnaire; LSRP, Levenson Self-Report Psychopa-
thy scale; BES, Basic Empathy Scale.

Table 4. Logistic regression analysis of factors associated with ToM abilities.
Variables OR (95% CI) p

Age (years) 0.996 (0.902–1.010) 0.936
Education Level

University (reference)
High School (9–12 years) 0.192 (0.025–1.467) 0.112
Middle School (5–8 years) 0.576 (0.086–3.841) 0.569
Primary School (4 years) 0.429 (0.031–5.848) 0.525

API the effect of substance use on the person’s life subscale score 0.942 (0.802–1.106) 0.465
BPQ Impulsivity subscale score 1.417 (0.937–2.144) 0.098
BPQ Self-mutilation subscale score 1.041 (0.774–1.400) 0.789
LSRP Primary Psychopathy subscale score 1.099 (1.011–1.195) 0.027
BES Affective Empathy subscale score 0.896 (0.818–0.982) 0.019
OR, odds ratio; CI, Confidence Interval.

3.6 Logistic Regression Analysis Results

A logistic regression analysis including independent
variables associated with ToM disabilities was performed.
The p value of the model was determined as 0.005, and
the multivariate model explained the response variable well
with Cox & Snell R2 (0.261) and Nagelkerke R2 (0.349)
values. As a result of the Hosmer-Lemeshow test, the pre-
dicted significance level for the H-L test statistical value
(p = 0.217) and the model fit very well. As a result of the
model, a significant relationship was found between ToM

abilities and LSRP Primary Psychopathy subscale score
(Odds Ratio (OR) = 1.099 (95% Confidence Interval (CI)
1.011–1.195), p = 0.027) and BES Affective Empathy sub-
scale score (Odds Ration = 0.896 (95% Confidence Interval
0.818–0.982), p = 0.019). Table 4 shows the logistic regres-
sion analysis results.

4. Discussion

This study examined differences in addiction sever-
ity, borderline and psychopathic traits, and empathy among
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women with SUD, with respect to ToM scores. The most
notable findings were: (i) substance use severity did not dif-
fer between groups of women based on ToM abilities, and
(ii) women with higher psychopathic traits and lower em-
pathy levels exhibited lower ToM abilities, independent of
borderline traits. These results suggest that addressing psy-
chopathic traits through targeted therapeutic interventions
may help improve ToM impairments in women with SUD.

The link between ToM functioning and alcohol use has
been consistently documented [6,45]. However, when ana-
lyzing the results according to specific substances, the find-
ings are mixed. Several studies have reported that patients
with opioid use disorder, maintained on buprenorphine or
methadone, performed worse on ToM tasks compared with
those in abstinence [15,46,47]. In contrast, a study on poly-
substance users found no abnormalities in a video-based
social cognition assessment [48]. Although many studies
indicate significant differences in ToM scores between pa-
tients and healthy controls, our findings suggest that sub-
stance use severity may not be the primary factor influenc-
ing the ability to predict others’ mental states in individuals
with SUD.

BPD is characterized by affective, cognitive, behav-
ioral, and interpersonal symptoms, with emotional insta-
bility, impulsivity, and unstable relationships being central
features. Although the frequent co-occurrence of BPD and
SUD, along with shared risk factors, suggests that ToM im-
pairments may be present in both disorders, the literature
shows inconsistent results. For example, Harari et al. [49]
reported cognitive and affective ToM impairments in BPD
patients, but subsequent studies failed to replicate these
findings [50,51]. A meta-analysis concluded that there was
no significant difference in ToM impairments between BPD
patients and healthy controls [23], with the authors attribut-
ing the variability in results to multifactorial causes. In line
with these findings, our study found no significant differ-
ences in borderline personality traits between the high and
low ToM groups [23].

A systematic review of psychopathic traits and ToM
found a negative correlation between psychopathy and
ToM task performance (pooled r = –0.126), indicating
that higher psychopathic traits were associated with a re-
duced ability to understand others’ thoughts, feelings, in-
tentions, and beliefs [25]. Previous studies also found
that the interpersonal/affective traits of psychopathy had
a greater effect size than the lifestyle/antisocial traits. In-
terpersonal/affective components are thought to represent
the core of emotional and empathic deficits associated with
psychopathy, leading to stronger correlations with ToM im-
pairments compared with lifestyle/antisocial traits [25,52].
In our study, scores on the primary psychopathy subscale,
which measures emotional affect, were higher than those
on the secondary psychopathy subscale. Additionally, the
affective component of the BES was lower in the low ToM
group.

This study has several limitations. First, the sample
included only women with SUD, which may limit the gen-
eralizability of the findings to men. Second, the clusters
were not perfectly matched in terms of education levels, al-
though these differences were not statistically significant.
Third, we did not group participants by substance type, as
doing so would have reduced the sample size, making it
harder to draw meaningful conclusions. Fourth, we did not
include a control group of non-substance users. Fifth, al-
though the results showed significant difference between
the two groups, the DEToMI results had considerable over-
lap across groups. Studies conducted with healthy controls
have reported larger differences than our study, thus lack of
a control group might explain the relative homogeneity in
our sample [44,53]. Finally, we did not account for the po-
tential effects of psychotropic medications, which could be
an important limitation. Larger studies with control groups
are needed to determine whether these findings are specific
to women with SUD or applicable to other clinical groups.
There is evidence that cognitive flexibility impacts social
cognition [12], and further research in female populations
may help inform better therapeutic interventions and so-
ciocognitive rehabilitation strategies [7].

5. Conclusions
In summary, we provide novel evidence that in women

with SUD, affective psychopathic traits and lack of affec-
tive empathy predict lower ToM abilities. It was affective
empathy, rather than cognitive empathy, that differentiated
the low and high ToM groups. The capacity to emotion-
ally resonate with others (affective empathy) is central to
primary psychopathy. Conversely, individuals with psy-
chopathy do not exhibit deficits in cognitive empathy; they
possess the ability to understand others’ perspectives. This
cognitive skill may, in fact, facilitate their exploitation and
manipulation of others, as they are not hindered by em-
pathic emotions. The results also showed that ToM abilities
were independent of the severity of substance use.

These findings suggest that interventions (treatment
and rehabilitation strategies) targeting affect-related psy-
chopathy dimensions may be effective in alleviating ToM
disabilities.

Availability of Data and Materials
The data that support the findings of this study are

available from the corresponding author upon reasonable
request.

Author Contributions
SK–Conception, Design, Supervision,Materials, Data

Collection and/or Processing, Analysis and/or Interpreta-
tion, Literature Review, Writing, Critical Review; SUU–
Materials, Data Collection and/or Processing, Analysis
and/or Interpretation, Writing. Both authors read and ap-

7

https://www.imrpress.com


proved the final manuscript. Both authors have participated
sufficiently in the work and agreed to be accountable for all
aspects of the work.

Ethics Approval and Consent to Participate
This study protocol was approved by the Ethics Com-

mittee of Antalya Research and Training Hospital, approval
number 8/13, approval date 23/09/2021. All participants
were contacted by the experienced authors and gave their
informed consent before they participated in the study. The
research was in accordance with the World Medical Asso-
ciation Declaration of Helsinki.

Acknowledgment
Not applicable.

Funding
This research received no external funding.

Conflict of Interest
The authors declare no conflict of interest.

References
[1] FirstMB,Williams JB,KargRS, Spitzer RL.User’s guide for the

SCID-5-CV Structured Clinical Interview for DSM-5® disor-
ders: Clinical version. American Psychiatric Publishing: Wash-
ington, D.C. 2016.

[2] Knopp M, Burghardt J, Oppenauer C, Meyer B, Moritz S,
Sprung M. Affective and cognitive Theory of Mind in patients
with alcohol use disorder: Associations with symptoms of de-
pression, anxiety, and somatization. Journal of Substance Use
and Addiction Treatment. 2024; 157: 209227. https://doi.org/
10.1016/j.josat.2023.209227.

[3] Fortier J, Besnard J, Allain P. Theory of mind, empathy and
emotion perception in cortical and subcortical neurodegenera-
tive diseases. Revue Neurologique. 2018; 174: 237–246. https:
//doi.org/10.1016/j.neurol.2017.07.013.

[4] Foisy ML, Kornreich C, Fobe A, D’Hondt L, Pelc I, Hanak C, et
al. Impaired emotional facial expression recognition in alcohol
dependence: do these deficits persist with midterm abstinence?
Alcoholism, Clinical and Experimental Research. 2007; 31:
404–410. https://doi.org/10.1111/j.1530-0277.2006.00321.x.

[5] Gandolphe MC, Nandrino JL, Hancart S, Vosgien V. Autobi-
ographical memory and differentiation of schematic models in
substance-dependent patients. Journal of Behavior Therapy and
Experimental Psychiatry. 2013; 44: 114–121. https://doi.org/10.
1016/j.jbtep.2012.07.012.

[6] Uekermann J, Daum I. Social cognition in alcoholism: a link to
prefrontal cortex dysfunction? Addiction (Abingdon, England).
2008; 103: 726–735. https://doi.org/10.1111/j.1360-0443.2008.
02157.x.

[7] Sanvicente-Vieira B, Romani-Sponchiado A, Kluwe-Schiavon
B, Brietzke E, Araujo RB, Grassi-Oliveira R. Theory of Mind in
Substance Users: A Systematic Minireview. Substance Use &
Misuse. 2017; 52: 127–133. https://doi.org/10.1080/10826084.
2016.1212890.

[8] Bora E. Relationship between insight and theory of mind in
schizophrenia: A meta-analysis. Schizophrenia Research. 2017;
190: 11–17. https://doi.org/10.1016/j.schres.2017.03.029.

[9] Jones CRG, Simonoff E, Baird G, Pickles A, Marsden AJS, Tre-

gay J, et al. The association between theory of mind, execu-
tive function, and the symptoms of autism spectrum disorder.
Autism Research: Official Journal of the International Society
for AutismResearch. 2018; 11: 95–109. https://doi.org/10.1002/
aur.1873.

[10] Montag C, Ehrlich A, Neuhaus K, Dziobek I, Heekeren HR,
Heinz A, et al. Theory of mind impairments in euthymic bipolar
patients. Journal of Affective Disorders. 2010; 123: 264–269.
https://doi.org/10.1016/j.jad.2009.08.017.

[11] Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The
“Reading the Mind in the Eyes” Test revised version: a study
with normal adults, and adults with Asperger syndrome or high-
functioning autism. Journal of Child Psychology and Psychiatry,
and Allied Disciplines. 2001; 42: 241–251.

[12] Kim YT, Kwon DH, Chang Y. Impairments of facial emotion
recognition and theory of mind in methamphetamine abusers.
Psychiatry Research. 2011; 186: 80–84. https://doi.org/10.1016/
j.psychres.2010.06.027.

[13] McDonald S, Darke S, Kaye S, Torok M. Deficits in social per-
ception in opioid maintenance patients, abstinent opioid users
and non-opioid users. Addiction (Abingdon, England). 2013;
108: 566–574. https://doi.org/10.1111/add.12040.

[14] Sanvicente-Vieira B, Kluwe-Schiavon B, Corcoran R, Grassi-
Oliveira R. Theory of Mind Impairments in Women With Co-
caine Addiction. Journal of Studies on Alcohol and Drugs. 2017;
78: 258–267. https://doi.org/10.15288/jsad.2017.78.258.

[15] Eidenmueller K, Grimm F, Hermann D, Frischknecht U,Montag
C, Dziobek I, et al. Exploring Influences on Theory of Mind Im-
pairment in Opioid Dependent Patients. Frontiers in Psychiatry.
2021; 12: 721690. https://doi.org/10.3389/fpsyt.2021.721690.

[16] VolkowND,WangGJ, Fowler JS, Tomasi D. Addiction circuitry
in the human brain. Annual Review of Pharmacology and Tox-
icology. 2012; 52: 321–336. https://doi.org/10.1146/annurev-p
harmtox-010611-134625.

[17] Decety J, Meyer M. From emotion resonance to empathic un-
derstanding: a social developmental neuroscience account. De-
velopment and Psychopathology. 2008; 20: 1053–1080. https:
//doi.org/10.1017/S0954579408000503.

[18] Terrett G, Mercuri K, Pizarro-Campagna E, Hugrass L, Cur-
ran HV, Henry JD, et al. Social cognition impairments in long-
term opiate users in treatment. Journal of Psychopharmacology
(Oxford, England). 2020; 34: 254–263. https://doi.org/10.1177/
0269881119875981.

[19] Zaki J, Ochsner KN. The neuroscience of empathy: progress,
pitfalls and promise. Nature Neuroscience. 2012; 15: 675–680.
https://doi.org/10.1038/nn.3085.

[20] Dziobek I, Preissler S, Grozdanovic Z, Heuser I, Heekeren
HR, Roepke S. Neuronal correlates of altered empathy and so-
cial cognition in borderline personality disorder. NeuroImage.
2011; 57: 539–548. https://doi.org/10.1016/j.neuroimage.2011.
05.005.

[21] Cox SS, Reichel CM. The intersection of empathy and addiction.
Pharmacology, Biochemistry, and Behavior. 2023; 222: 173509.
https://doi.org/10.1016/j.pbb.2022.173509.

[22] Winters DE, Wu W, Fukui S. Longitudinal Effects of Cogni-
tive and Affective Empathy on Adolescent Substance Use. Sub-
stance Use & Misuse. 2020; 55: 983–989. https://doi.org/10.
1080/10826084.2020.1717537.

[23] Németh N, Mátrai P, Hegyi P, Czéh B, Czopf L, Hussain A, et al.
Theory of mind disturbances in borderline personality disorder:
A meta-analysis. Psychiatry Research. 2018; 270: 143–153. ht
tps://doi.org/10.1016/j.psychres.2018.08.049.

[24] Ortega-Díaz E, García-Campos J, Moya-Martínez A, Ramírez-
Cremades C, Rico-Gomis JM, Cuesta-Moreno C, et al. Theory
of Mind in Borderline Personality Disorder: A Possible En-
dophenotypic Factor? International Journal of Environmental

8

https://doi.org/10.1016/j.josat.2023.209227
https://doi.org/10.1016/j.josat.2023.209227
https://doi.org/10.1016/j.neurol.2017.07.013
https://doi.org/10.1016/j.neurol.2017.07.013
https://doi.org/10.1111/j.1530-0277.2006.00321.x
https://doi.org/10.1016/j.jbtep.2012.07.012
https://doi.org/10.1016/j.jbtep.2012.07.012
https://doi.org/10.1111/j.1360-0443.2008.02157.x
https://doi.org/10.1111/j.1360-0443.2008.02157.x
https://doi.org/10.1080/10826084.2016.1212890
https://doi.org/10.1080/10826084.2016.1212890
https://doi.org/10.1016/j.schres.2017.03.029
https://doi.org/10.1002/aur.1873
https://doi.org/10.1002/aur.1873
https://doi.org/10.1016/j.jad.2009.08.017
https://doi.org/10.1016/j.psychres.2010.06.027
https://doi.org/10.1016/j.psychres.2010.06.027
https://doi.org/10.1111/add.12040
https://doi.org/10.15288/jsad.2017.78.258
https://doi.org/10.3389/fpsyt.2021.721690
https://doi.org/10.1146/annurev-pharmtox-010611-134625
https://doi.org/10.1146/annurev-pharmtox-010611-134625
https://doi.org/10.1017/S0954579408000503
https://doi.org/10.1017/S0954579408000503
https://doi.org/10.1177/0269881119875981
https://doi.org/10.1177/0269881119875981
https://doi.org/10.1038/nn.3085
https://doi.org/10.1016/j.neuroimage.2011.05.005
https://doi.org/10.1016/j.neuroimage.2011.05.005
https://doi.org/10.1016/j.pbb.2022.173509
https://doi.org/10.1080/10826084.2020.1717537
https://doi.org/10.1080/10826084.2020.1717537
https://doi.org/10.1016/j.psychres.2018.08.049
https://doi.org/10.1016/j.psychres.2018.08.049
https://www.imrpress.com


Research and Public Health. 2021; 18: 3193. https://doi.org/10.
3390/ijerph18063193.

[25] Song Z, Jones A, Corcoran R, Daly N, Abu-Akel A, Gillespie
SM. Psychopathic traits and theory of mind task performance: A
systematic review and meta-analysis. Neuroscience and Biobe-
havioral Reviews. 2023; 151: 105231. https://doi.org/10.1016/
j.neubiorev.2023.105231.

[26] Normann-Eide E, Antonsen BRT, Kvarstein EH, Pedersen G,
Vaskinn A, Wilberg T. Are Impairments in Theory of Mind Spe-
cific to Borderline Personality Disorder? Journal of Personal-
ity Disorders. 2020; 34: 827–841. https://doi.org/10.1521/pedi
_2019_33_417.

[27] Skinstad AH, Swain A. Comorbidity in a clinical sample of
substance abusers. The American Journal of Drug and Al-
cohol Abuse. 2001; 27: 45–64. https://doi.org/10.1081/ad
a-100103118.

[28] Greenfield SF, Brooks AJ, Gordon SM, Green CA, Kropp F,
McHugh RK, et al. Substance abuse treatment entry, retention,
and outcome in women: a review of the literature. Drug and Al-
cohol Dependence. 2007; 86: 1–21. https://doi.org/10.1016/j.dr
ugalcdep.2006.05.012.

[29] Whitbeck LB, Armenta BE, Welch-Lazoritz ML. Borderline
personality disorder and Axis I psychiatric and substance use
disorders among women experiencing homelessness in three US
cities. Social Psychiatry and Psychiatric Epidemiology. 2015;
50: 1285–1291. https://doi.org/10.1007/s00127-015-1026-1.

[30] Hopley AAB, Brunelle C. Personality mediators of psychopathy
and substance dependence in male offenders. Addictive Behav-
iors. 2012; 37: 947–955. https://doi.org/10.1016/j.addbeh.2012.
03.031.

[31] Vonmoos M, Eisenegger C, Bosch OG, Preller KH, Hulka LM,
Baumgartner M, et al. Improvement of Emotional Empathy and
Cluster B Personality Disorder Symptoms Associated With De-
creased Cocaine Use Severity. Frontiers in Psychiatry. 2019; 10:
213. https://doi.org/10.3389/fpsyt.2019.00213.

[32] Becker JB, McClellan M, Reed BG. Sociocultural context for
sex differences in addiction. Addiction Biology. 2016; 21:
1052–1059. https://doi.org/10.1111/adb.12383.

[33] Amaro H, Black DS. Mindfulness-Based Intervention Effects
on Substance Use and Relapse Among Women in Residential
Treatment: A Randomized Controlled Trial With 8.5-Month
Follow-Up Period From the Moment-by-Moment in Women’s
Recovery Project. PsychosomaticMedicine. 2021; 83: 528–538.
https://doi.org/10.1097/PSY.0000000000000907.

[34] Hser YI, Huang D, Teruya C, Douglas Anglin M. Gender com-
parisons of drug abuse treatment outcomes and predictors. Drug
and Alcohol Dependence. 2003; 72: 255–264. https://doi.org/
10.1016/j.drugalcdep.2003.07.005.

[35] Elbir M, Alp Topbaş Ö, Bayad S, Kocabaş T, Topak OZ, Çetin Ş,
et al. Adaptation and Reliability of the Structured Clinical Inter-
view for DSM-5-Disorders - Clinician Version (SCID-5/CV) to
the Turkish Language. Turk Psikiyatri Dergisi = Turkish Journal
of Psychiatry. 2019; 30: 51–56.

[36] Ceylan V, Kose S, Akin E, Turkcapar MH. Normative data and
factorial structure of the Turkish version of the Borderline Per-
sonality Questionnaire (Turkish BPQ). Psychiatry and Clinical
Psychopharmacology. 2017; 27:143–151.

[37] Poreh AM, Rawlings D, Claridge G, Freeman JL, Faulkner C,
Shelton C. The BPQ: a scale for the assessment of border-
line personality based on DSM-IV criteria. Journal of Person-
ality Disorders. 2006; 20: 247–260. https://doi.org/10.1521/pe
di.2006.20.3.247.

[38] Engeler A. Psychopathy and antisocial personal disorder [Un-
published master’s thesis]. Istanbul University. 2005.

[39] Levenson MR, Kiehl KA, Fitzpatrick CM. Assessing psycho-
pathic attributes in a noninstitutionalized population. Journal of
Personality and Social Psychology. 1995; 68: 151–158. https:
//doi.org/10.1037//0022-3514.68.1.151.

[40] Jolliffe D, Farrington DP. Development and validation of the Ba-
sic Empathy Scale. Journal of Adolescence. 2006; 29: 589–611.
https://doi.org/10.1016/j.adolescence.2005.08.010.

[41] Topçu Ç, Erdur-Baker Ö, Çapa-Aydın Y. Temel Empati Ölçeği
Türkçe uyarlaması: geçerlik ve güvenirlik çalışması. Türk
Psikolojik Danışma ve Rehberlik Dergisi. 2010; 4: 174–182. (In
Turkish)

[42] Ögel K, Evren C, Karadağ F, Gürol DT. The development, va-
lidity, and reliability of the Addiction Profile Index (API). Turk
Psikiyatri Dergisi = Turkish Journal of Psychiatry. 2012; 23:
263–275.

[43] Yıldırım EA, Kaşar M, Güdük M, Ateş E, Küçükparlak I, Ozal-
mete EO. Investigation of the reliability of the “reading the mind
in the eyes test” in a Turkish population. Turk Psikiyatri Dergisi
= Turkish Journal of Psychiatry. 2011; 22: 177–186.

[44] Değirmencioğlu B, Alptekin K, Akdede BB, Erdil N, Aktener
A, Mantar A, et al. The Validity and Reliability Study of the
Dokuz Eylül Theory of Mind Index (DEZİKÖ) in Patients with
Schizophrenia. Turk Psikiyatri Dergisi = Turkish Journal of Psy-
chiatry. 2018; 29: 193–201.

[45] Verdejo-Garcia A. Social cognition in cocaine addiction. Pro-
ceedings of the National Academy of Sciences of the United
States of America. 2014; 111: 2406–2407. https://doi.org/10.
1073/pnas.1324287111.

[46] Gandolphe MC, Lecluyse B, Triquet C, Brunelle E, Duparcq
JP, Nandrino JL. Mind reading abilities in opiate-dependent pa-
tients: An exploratory study. Comprehensive Psychiatry. 2018;
83: 46–52. https://doi.org/10.1016/j.comppsych.2018.03.001.

[47] Yazgeç E, Bora E, İngeç S, Çıray RO, Bağcı B, Alkın T. Social
Cognition in Opioid Use Disorder. Substance Use & Misuse.
2023; 58: 996–1003. https://doi.org/10.1080/10826084.2023.
2201845.

[48] Uekermann J, Channon S, Winkel K, Schlebusch P, Daum I.
Theory of mind, humour processing and executive functioning
in alcoholism. Addiction (Abingdon, England). 2007; 102: 232–
240. https://doi.org/10.1111/j.1360-0443.2006.01656.x.

[49] Harari H, Shamay-Tsoory SG, Ravid M, Levkovitz Y. Double
dissociation between cognitive and affective empathy in border-
line personality disorder. Psychiatry Research. 2010; 175: 277–
279. https://doi.org/10.1016/j.psychres.2009.03.002.

[50] Baez S, Marengo J, Perez A, Huepe D, Font FG, Rial V, et al.
Theory of mind and its relationship with executive functions and
emotion recognition in borderline personality disorder. Journal
of Neuropsychology. 2015; 9: 203–218. https://doi.org/10.1111/
jnp.12046.

[51] Petersen R, Brakoulias V, Langdon R. An experimental investi-
gation of mentalization ability in borderline personality disorder.
Comprehensive Psychiatry. 2016; 64: 12–21. https://doi.org/10.
1016/j.comppsych.2015.10.004.

[52] Hare RD, Neumann CS. Psychopathy as a clinical and empirical
construct. Annual Review of Clinical Psychology. 2008; 4: 217–
246. https://doi.org/10.1146/annurev.clinpsy.3.022806.091452.

[53] Gürcan MB, Yildiz M, Patir K, Demir Y. The Effects of Narra-
tive andMovie Therapy on the Theory ofMind and Social Func-
tioning of Patients with Schizophrenia. Noro Psikiyatri Arsivi.
2021; 58: 108–114. https://doi.org/10.29399/npa.27291.

9

https://doi.org/10.3390/ijerph18063193
https://doi.org/10.3390/ijerph18063193
https://doi.org/10.1016/j.neubiorev.2023.105231
https://doi.org/10.1016/j.neubiorev.2023.105231
https://doi.org/10.1521/pedi_2019_33_417
https://doi.org/10.1521/pedi_2019_33_417
https://doi.org/10.1081/ada-100103118
https://doi.org/10.1081/ada-100103118
https://doi.org/10.1016/j.drugalcdep.2006.05.012
https://doi.org/10.1016/j.drugalcdep.2006.05.012
https://doi.org/10.1007/s00127-015-1026-1
https://doi.org/10.1016/j.addbeh.2012.03.031
https://doi.org/10.1016/j.addbeh.2012.03.031
https://doi.org/10.3389/fpsyt.2019.00213
https://doi.org/10.1111/adb.12383
https://doi.org/10.1097/PSY.0000000000000907
https://doi.org/10.1016/j.drugalcdep.2003.07.005
https://doi.org/10.1016/j.drugalcdep.2003.07.005
https://doi.org/10.1521/pedi.2006.20.3.247
https://doi.org/10.1521/pedi.2006.20.3.247
https://doi.org/10.1037//0022-3514.68.1.151
https://doi.org/10.1037//0022-3514.68.1.151
https://doi.org/10.1016/j.adolescence.2005.08.010
https://doi.org/10.1073/pnas.1324287111
https://doi.org/10.1073/pnas.1324287111
https://doi.org/10.1016/j.comppsych.2018.03.001
https://doi.org/10.1080/10826084.2023.2201845
https://doi.org/10.1080/10826084.2023.2201845
https://doi.org/10.1111/j.1360-0443.2006.01656.x
https://doi.org/10.1016/j.psychres.2009.03.002
https://doi.org/10.1111/jnp.12046
https://doi.org/10.1111/jnp.12046
https://doi.org/10.1016/j.comppsych.2015.10.004
https://doi.org/10.1016/j.comppsych.2015.10.004
https://doi.org/10.1146/annurev.clinpsy.3.022806.091452
https://doi.org/10.29399/npa.27291
https://www.imrpress.com

	Main Points
	1. Introduction
	2. Materials and Methods
	2.1 Participants and Procedures
	2.2 Measures
	2.2.1 Sociodemographic and Clinical Variables
	2.2.2 Self-Report Scales
	2.2.3 Clinician-Administered Scales
	2.2.4 Theory of Mind Tasks

	2.3 Statistical Analyses

	3. Results
	3.1 Characteristics of the Sample Demographics
	3.2 Description of Clusters
	3.3 Sociodemographic Differences Between Cluster Members
	3.4 Clinical Differences Between Cluster Members
	3.5 Substance Use Severity Differences Between Cluster Members
	3.6 Logistic Regression Analysis Results

	4. Discussion
	5. Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest

