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Abstract: The purpose of this study is to examine whether theory of mind (ToM) is an endophenotypic
marker of borderline personality disorder (BPD), thus constituting an etiopathogenic factor of the
disease. This would suggest familial vulnerability to BPD. This was a case-control study involving
146 individuals with 57 BPD patients, 32 first-degree relatives, and 57 controls (median age of
BPD and control = 33.4 years; relatives = 52.9 years; BPD females and controls = 91.2%; female
relatives = 62.5%). All the participants completed the Spanish version of the Movie for the Assessment
of Social Cognition test to evaluate the ToM subclassification: interpretation of emotions, thoughts
and intentions. BPD patients and their healthy first-degree relatives exhibited significant deficits in
the correct interpretation of emotions and intentions compared to healthy controls. Both patients
with BPD and their healthy first-degree relatives exhibited significant deficits in ToM, which suggests
that it may be an etiopathogenic factor of BPD, and ToM (interpretation of emotions, thoughts and
intentions) is a possible endophenotypic marker of BPD, suggesting a genetic predisposition to the
disorder. Therefore, ToM could be considered as an indicator for the early detection of the disorder
of and intervention for BPD.

Keywords: borderline personality disorder; theory of mind; mentalization; family; endopheno-
typic marker

1. Introduction

Borderline personality disorder (BPD) is a serious psychiatric illness that affects 5.9%
of the population [1]. It is considered to be the most prevalent personality disorder in the
clinical setting, accounting for 10% of psychiatric outpatients and 15–20% of hospitalized
patients [2]. Despite its high prevalence, however, BPD is often underdiagnosed [3].

Patients with BPD exhibit hypersensitivity in social situations [4,5], experiencing
an inordinate fear of abandonment or disproportionate anger in separations or changes
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of plans [4]. Several studies have associated BPD with impaired social cognition [6–12].
Regarding theory of mind (ToM), patients with BPD have a normal ability to recognize facial
emotions [13–15] and isolated prosodic features [16,17] and even to make attributions of
the intentions of others [18]; however, they find deficits in recognizing facial emotions and
integrated prosodic features [6,9,17,19]. Then, affective ToM is preserved, while cognitive
ToM presents a deficit [19]. Patients with BPD make more perverse interpretations of others
compared to controls [20]. In the study by Wagner and Linehan [21], they report that they
interpret neutral facial expressions in a more negative way. In the study by Domes et al. [22],
they showed a bias towards the perception of anger. In the studies of Sharp et al. [9] and
Ortega et al. [23], overmentalization errors were seen in adolescent patients with borderline
traits and in adult patients with BPD, respectively. According to Green et al. [11], “social
cognition refers to the mental operations underlying social interactions, which include
processes involved in perceiving, interpreting, and generating responses to the intentions,
dispositions, and behaviors of others”. One of the most important components of social
cognition is theory of mind (ToM), a socio-cognitive construction defined as the ability
to attribute mental states to oneself and to others [12]. ToM skills are necessary to forge
and maintain interpersonal relationships [24–26]. However, few studies have described
relationship disturbances in BPD [27–29]. The relational style of BPD patients has been
reported to be the most suitable marker for diagnosis [30].

If a deterioration in ToM is considered a state type, it is regarded as a secondary
symptom. However, if it is considered a trait, it constitutes primary deterioration, an
etiopathogenic factor of the disease—in other words, an early marker of the disease. This
can establish a new paradigm for testing hypotheses on the nature, onset and evolution
of BPD. Studies on relatives can help to address if an alteration is found only in subjects
with the diagnosis, or if it is also present in relatives. The objective is to estimate the effect
of family influences on the disorder and the possible corresponding endophenotype or
intermediate phenotype [31]. One of the methods to verify this is by studying a population
with a significant genetic load, such as first-degree relatives. Studying the possible alter-
ations in social cognition through ToM might provide valuable insights into their effects
on BPD patients and first-degree relatives [31]. Deficits in ToM have been investigated in
studies with relatives in various psychiatric diagnoses, including studies with relatives
in bipolar disorder [32–34] or schizophrenia [35–42]. Although there was a meta-analysis
on ToM and BPD in 2017 [19], almost all studies on relatives of BPD have been based on
interviews and self-report measures of diagnoses and symptoms, only two studies used
neuropsychological measures [43,44] and, to the best of our knowledge, only two studies
have investigated social cognition in first-degree relatives of BPD patients [23,45]; none
have examined ToM or relational style through an audiovisual test. Gulamani [45] reports
that probands and relatives showed a stronger tendency than controls to misinterpret sad
and fearful faces, concluding that biases associated with the perception of sad and fearful
faces are found in both patients and family members. However, one of the limitations of
his study is the use of static images, since less information is provided than in tests that
use dynamic faces [46], and the use of ecologically valid tests to overcome this limitation is
recommended. The present study examines ToM using the audiovisual scale Movie for the
Assessment of Social Cognition (MASC) [47], evaluating the ability of patients with BPD
to identify emotions, thoughts and intentions, compared to their first-degree biological
relatives and the healthy population.

The aim of this study was to examine whether theory of mind is an endophenotypic
marker of BPD, suggesting genetic vulnerability of patients, and thus being an indicator
for the early detection of the disease. We applied the Spanish version of the Movie for
the Assessment of Social Cognition (MASC) scale [47] using the ToM subclassification, in
which the relational style is analyzed through the interpretation of emotions, thoughts
and intentions.
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2. Materials and Methods
2.1. Participants

The study population consisted of BPD patients, healthy first-degree relatives and the
general population with no mental pathologies recruited in the Department of Health 20 of
the General University Hospital of Elche (Alicante, Valencian Community, Spain).

2.2. Study Design and Participants

This is a case-control study involving 146 individuals, 57 of whom were BPD patients,
32 were healthy first-degree relatives, and 57 were controls. Patients registered under
BDP ICD-9-CM code 301.83 and ICD-10-CM code F60.3 were selected from the database
of the General University Hospital of Elche and recruited between July 2018 and March
2019. Their diagnoses were confirmed according to the DSM-5 diagnostic criteria [4]. The
exclusion criteria were an age under 18 years, diagnosis of intellectual disability, associated
severe mental disorders, residence in another autonomous community and incarceration.
First-degree relatives were parents or children of the patients. Relatives who were under
18 years of age or had any psychiatric disorder were excluded. The reason that relatives
under 18 years of age were excluded is because ToM can vary in children, where it is
not yet formed. In addition, until the age of 18 the diagnosis of BPD is not made, thus
recruiting a possible relative who will develop BPD was avoided to minimize creating a
confounding factor. Only one relative of each BPD patient participated. A total of 43 family
members volunteered, of whom only 32 were selected—11 were excluded for presenting
mental pathologies. In total, 25% of the total were excluded; this is consistent with data
on psychiatric comorbidity in BPD relatives [48]. BPD patients and their relatives were
contacted by telephone and were given an appointment at the hospital if they were willing
to participate in the study. Controls were recruited among individuals accompanying
patients to the surgery, internal medicine, trauma, neurology, and obstetric services. They
were matched with the BPD patients in terms of age, sex and education level. Possible
psychiatric disorders were ruled out for relatives and controls using the International
Neuropsychiatric Interview [49].

2.3. Variables and Measures

Social cognition was evaluated using the scale “Movie for Assessment of Social Cog-
nition” (MASC), the Spanish version [47]. The MASC scale was created in Germany in
2006 by Dziobek et al. [50]. The MASC is an ecological test based on a video presenting
various social situations amongst four characters and is composed of 45 questions, with
four possible answers each, in which only one answer out of the four is correct. Results
are measured regarding the feelings, thoughts and intentions of the characters, which are
asked during the video. The video stops after each scene and a multiple choice question
appears with four alternatives that must be answered in a maximum time of 30 s.

The score considers the number of hits and misses, and the subtype of the misses is
analyzed [49]. The maximum score is 45 points. Of the 45 items, we found 15 items that
measure the correct interpretation of emotions, 4 items that measure the interpretation
of thoughts, 14 items that measure the interpretation of intentions, and 12 items that
measure several of these at the same time. The lower the number of hits, the more
serious the deterioration. The MASC has high interrater reliability (intraclass correlation
coefficient = 0.99) and high test–retest reliability [50] (r = 0.97). The MASC subscales have
a high degree of internal consistency (emotions subscale: Cronbach’s α = 0.62; thoughts
subscale: Cronbach’s α = 0.55; intentions subscale: Cronbach’s α = 0.71).

A series of sociodemographic data were also collected: gender, age, education level
(primary, secondary or tertiary), civil status (single, married/with a stable partner and
widow/widower), employment (active, unemployed, on sick leave, retired and student)
and coexistence (own family, family of origin and single).
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2.4. Sample Size

Statistical power was calculated using the previous work of Ortega-Díaz et al. [23] in
which different variables were collected for the study using unbalanced one-way analysis of
variance (ANOVA) for the BPD patient (n = 57), relative (n = 32) and control (n = 57) groups.
The effect sizes were calculated for the three subscores (emotions, intentions and thoughts).
The largest size obtained was that of the intentions variable (0.30; classified on the Cohen
scale as medium). Setting the level of significance to 95%, we obtained 99% statistical power.

2.5. Statistical Analyses

Qualitative variables were expressed as absolute and relative frequencies, while quanti-
tative variables were expressed as means and standard deviations. The groups’ homogeneity
was assessed using Pearson’s chi-squared test and ANOVA. Differences in the subscales
between the three groups were evaluated using ANOVA. The Bonferroni test was used
for multiple comparisons between the factors. Multivariate regression analysis was per-
formed to investigate associations between factors in the study groups. All analyses were
performed at a 5% level of significance, and the confidence interval (CI) for each parameter
was calculated. The statistical packages used were IBM SPSS Statistics 25 and R 3.5.1.

2.6. Ethical Considerations

This study was conducted in accordance with the latest version of the Declaration of
Helsinki. The study was approved by the Ethics Committee and the Research Commission
of General University Hospital of Elche, Elche, Alicante, Spain (25 June 2018 and 27 June
2018, respectively). All participants were informed of the study’s aims and methods and
signed informed consent forms.

3. Results

In this study, information was collected from 154 participants; 91.2% of the participants
in the BPD and control groups were females, as were 62.5% of the BPD patients’ relatives.
We found a significant difference in at least one of the three groups (p < 0.001). All p-values
reported in Table 1 were interpreted as significant differences in the comparison of at least
one of the three groups. The mean age of the participants was 33.4 years in the BPD and
control groups and 52.9 years in the relative group (p < 0.001). Secondary education was
the most frequent education level in the BPD and control groups, while the education level
in the relative group was lower (p = 0.027). Most participants in the BPD group were single
(p = 0.006). The BPD group had the most unemployed participants (p < 0.001), as well as
the most participants living with their families of origin (p = 0.004) (Table 1).

Table 1. Considered sociodemographic factors amongst borderline personality disorder (BPD)
patients, first-degree relatives and controls.

Variable

Controls Relatives BPD

p-Valuen = 57 n = 32 n = 57

n (%)/X ± SD n (%)/X ± SD n (%)/X ± SD

Age (years) 33.4 ± 10.7 52.9 ± 16.3 33.4 ± 10.7 <0.001

Gender:
<0.001Female 52 (91.2) 20 (62.5) 52 (91.2)

Educational level:

0.027
Primary studies 17 (29.8) 19 (59.4) 18 (31.6)

Secondary studies 33 (57.9) 8 (25.0) 32 (56.1)
University 7 (12.3) 5 (15.6) 7 (12.3)
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Table 1. Cont.

Variable

Controls Relatives BPD

p-Valuen = 57 n = 32 n = 57

n (%)/X ± SD n (%)/X ± SD n (%)/X ± SD

Civil status:

0.006
Single 18 (31.6) 4 (12.5) 26 (45.6)

Married/with stable partner 35 (61.4) 20 (62.5) 25 (43.9)
Separated/Widower 4 (7.0) 8 (25.0) 6 (10.5)

Work activity:

<0.001
Student 12 (21.1) 5 (15.6) 13 (22.8)

Unemployed 5 (8.8) 4 (12.5) 20 (35.1)
Sick leave/Pensioner 3 (5.3) 11 (34.4) 8 (14.0)

Active 37 (64.9) 12 (37.5) 16 (28.1)

Coexistence:

0.004
Single 4 (7.0) 3 (9.4) 11 (19.3)

Family of origin 13 (22.8) 4 (12.3) 22 (38.6)
Own family 40 (70.2) 25 (78.1) 24 (42.1)

Abbreviations: BPD, borderline personality disorder; n (%), absolute frequency (relative frequency); X ± SD, mean
± standard deviation. Bolt characters represents statistical significative values. p-value of categorical variables:
test Chi-Square, and the continuous variables: ANOVA test. Bold numbers represent statistically significant
values.

Significant differences were found between the control and relative groups with
respect to the MASC emotions and thoughts subscores (p = 0.009 and p = 0.03, respectively).
Significant differences were also found in the MASC intentions subscores between the
control group and the relative (p = 0.013) and BPD (p = 0.012) groups (Tables 2 and 3). The
univariate analysis revealed statistically significant differences between the three groups in
the MASC emotions (p = 0.009) and intentions subscores (p = 0.003) (Table 2).

Table 2. Group comparison between relatives with borderline personality disorder and controls in
the “movie for the assessment of social cognition” (MASC).

MASC Subscores

MASC
Sum Score Relatives BPD Controls

p-Value *X ± SD X ± SD X ± SD X ± SD

n = 146 n = 32 n = 57 n = 57

MASC subscore emotion 9.3 ± 2.2 8.4 ± 2.1 9.1 ± 2.4 9.9 ± 1.9 0.009

MASC subscore thoughts 3.0 ± 0.9 2.8 ± 1.0 3.0 ± 0.9 3.2 ± 0.8 0.029

MASC subscore intentions 9.0 ± 1.8 8.5 ± 2.0 8.7 ± 1.6 9.6 ± 1.6 0.003

Abbreviations: X ± SD, mean ± standard deviation; BPD, borderline personality disorder; MASC, Movie for the
Assessment of Social Cognition; p-value *: ANOVA test; Bold numbers represent statistically significant values.

Table 3. Post-hoc analysis with the Bonferroni Correction (p-values) for the scores of the scales
applied in the three study groups.

Relatives vs. Controls BPD vs. Controls BPD vs. Relatives

MASC subscore emotion 0.009 0.148 0.534

MASC subscore thoughts 0.031 0.254 0.784

MASC subscore intentions 0.013 0.012 1.000

Abbreviations: BPD, borderline personality disorder. Bold numbers represent statistically significant values.

As we can see in Table 1, there is a clear difference in education between controls and
BPD vs. relatives. For this reason, a stratification of this variable was carried out in the
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multivariate analyses. This interaction was only found to be significant when studying
the subscore intentions (Table 4). For the evaluation of ToM, we used multivariate linear
regression models that included the education level, sex, age, marital status, employment,
coexistence and group variables (Tables 4 and 5).

Table 4. Multivariate analysis of the subscore intentions used in our patients, their relatives and controls (coefficients with
their 95% confidence intervals).

Subscore Intentions

Variable

Primary School Secondary School University

n = 54 n = 73 n = 19

β (95% IC) p-Value β (95% IC) p-Value β (95% IC) p-Value

Category
Controls Ref. Ref. Ref.
Relatives −1.40 (−2.66; −0.14) 0.03 0.23 (−0.97; 1.43) 0.708 −2.20 (−3.93; −0.47) 0.016

BPD −1.12 (−2.47; 0.24) 0.103 −1.27 (−2.08; −0.46) 0.002 −1.95 (−3.78; −0.12) 0.038

Coexistence
Family of origin Ref. - Ref. Ref.

Own family −1.40 (−2.72; −0.07) 0.039 0.37 (−0.43; 1.18) 0.354 −1.08 (−3.78; 1.00) 0.284
Single −0.68 (−2.44; 1.80) 0.440 1.04 (−0.21; 2.29) 0.101 −2.78 (−5.88; 0.31) 0.0743

Bold numbers represent statistically significant values.

Table 5. Multivariate analysis of the MASC subscores used for our patients (emotion and thought), their relatives and
controls (coefficients with their 95% confidence intervals).

Variable

Subscore Emotion Subscore Thoughts

n = 146 n = 146

β (95% IC) p-Value β (95% IC) p-Value

Category
Controls Ref. Ref.
Relatives −1.11 (−2.06; −0.16) 0.021 −0.15 (−0.57; 0.27) 0.487

BPD −0.78 (−1.56; −0.16) 0.047 −0.17 (−0.47; 0.13) 0.267

Primary school Ref. Ref.
Secondary school 1.22 (0.45; 1.99) 0.002 0.35 (0.06; 0.65) 0.020

University 1.67 (0.55; 2.78) 0.002 0.32 (−0.11; 0.75) 0.142

Married/with stable parther - - Ref.
Single - - −0.67 (−0.99; −0.35) <0.001

Separated/widower - - −0.36 (−0.80; 0.07) 0.103

Age (years) - - −0.02 (−0.03; 0.00) 0.013

Notes: BPD, borderline personality disorder; MASC, movie for the assessment of social cognition; all the coefficients were adjusted by
educational level. Bold numbers c represent statistically significant values.

Table 5 therefore shows the results of the multivariate comparison between the groups
for the emotions and thoughts variables. After inputting all the study variables into
the model, we obtained significant differences only with the education level, civil status
and age.

The education level and group variables were found to influence ToM (Table 5). The
relative group had a lower probability of obtaining higher MASC scores than the control
group. For example, the probability of the relative group obtaining a higher emotions
subscore than the control group was 1.11 times lower. The BPD group was 78% less likely to
achieve a higher emotions subscore than the control group. All probabilities were adjusted
for education, as it was found that the higher the education level, the higher the probability
of obtaining a higher emotions subscore (122% for high school or professional education
and 167% higher for university education).
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Conversely, no statistically significant differences in the thoughts subscore were found
between the three groups. However, participants with secondary education were 44% more
likely to interpret thoughts correctly than participants with primary education (p = 0.006).
Moreover, single participants had a 67% lower probability of interpreting thoughts than
participants who were married or had a stable partner (p < 0.001). All study participants
had a 2% lower probability of obtaining a higher thoughts score for each increase of one
year in age (p = 0.013).

The normality, such as heterogeneity and homogeneity, of the residuals was evaluated
in all models. Normality was verified for all but the thoughts subscore model, where the
residuals were not normally distributed (p < 0.001). However, given that the Q-Q plot
showed normal distribution, normality was assumed for this subscore as well.

Similar results, albeit with different levels of probability, were obtained for the inten-
sions subscore (Table 4). As it has been proven, there was an interaction of intentions and
educational level; therefore, this will be analyzed separately by each educational level. For
primary education level, the relative group was 140% less likely and the BPD group was
112% less likely to obtain a higher score than the control group. Moreover, participants
living with their own families were 140% less likely to accurately identify intentions than
participants living with their family of origin. Amongst the people who have studied
secondary school, the BPD patients are 127% less likely to obtain a higher score than the
reference group (control group). For secondary educational level people, only BPD patients
obtained a probability of 1.27 times less than the controls to obtain a higher score in the
subscore intentions. Lastly, with the smaller size of people that were analyzed (n = 19),
we were less likely to obtain higher scores in intentions in the relatives (220%) and BPD
(195%) groups compared to the controls. People with secondary education and people with
university education did not influence the coexistence variable.

4. Discussion

In this study, we investigated ToM in BPD patients, their healthy first-degree relatives,
and healthy controls. Our results show that both BPD patients and their first-degree rela-
tives exhibit significant deficits in ToM, in terms of their relational style, particularly related
to the identification of emotions and intentions. This suggests a possible endophenotypic
marker—that is, a genetic predisposition to BPD. In fact, our results meet the five criteria
established in psychiatry to be considered as an endophenotypic marker [51]. We consider
this to be a pioneering, albeit preliminary, advance.

4.1. Comparison with the Literature

Few studies on healthy first-degree relatives of BPD patients have been conducted.
It has been previously described that BPD patients’ parents exhibit greater response latency
when planning a task; however, unlike BPD patients, they do not exhibit impairment of
executive functions [43]. Therefore, executive functions do not appear to be markers of
familial vulnerability to BPD. Ruocco et al. found that first-degree relatives of BPD patients
have greater difficulties in attention and memory than the general population [52]. The
authors also reported that BPD patients’ parents exhibit greater response latency when
planning a task; however, unlike BPD patients, they do not exhibit impairment of executive
functions [52]. Therefore, according to the authors, executive functions do not appear to be
markers of familial vulnerability to BPD. Another study by Ruocco et al. [44] found that BPD
patients exhibited deficits in response inhibition tests and that unaffected biological sisters
obtained very similar scores. These findings suggest that these deficits may be hereditary,
regardless of diagnosis, and are thus possible endophenotypic neuropsychological markers
of BPD. Another study investigating familial coaggregation of BPD suggested that common
family factors, specifically affective disturbance and impulsivity, contribute to BPD [53].
Silverman et al. [54] showed that the risk of affective and impulsive personality disorder
traits associated with BPD is higher in patients’ relatives than in controls. In line with
these findings, another study reported that the rates of mood and personality disorders are
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higher in BPD patients’ relatives than in the general population [55]. Moreover, it has been
shown that relatives of BPD patients have a significantly higher risk of BPD than relatives
of controls [56]. Another study reported high rates of borderline and avoidant personality
disorders in relatives of adolescents with BPD, even after adjusting for comorbidity [57].

The most frequent psychiatric diagnoses in BPD patients and relatives are major de-
pression, substance use disorders, post-traumatic stress disorder, anxiety disorders and
avoidant personality disorder [58]. Ruocco et al. found evidence of family aggregation
in impulsivity, emotional dysregulation, attention difficulties and neuroticism and con-
sciousness traits [58]. Another study reported that among borderline patients, 38.3% had a
first-degree relative with depression, 25.5% had a relative with pathological mood swings,
and 23.4% had a relative with “eccentric or peculiar behavior” [48].

To the best of our knowledge, two studies have analyzed social cognition in first-
degree relatives of patients with BPD [23,45], and none used the MASC subscales to assess
ToM through the interpretation of emotions, thoughts and intentions. This classification is
particularly relevant, with direct implications for the analysis of patients’ relational styles,
the most suitable marker for the diagnosis of BPD [30]. However, it has been studied in
other mental pathologies. In one study, relatives of patients with schizophrenia did not
show significant deficits in social cognition, but they did show lower performance than
the general population [33]. These results are in line with those of Mostag et al. [35], who
measured ToM in relatives of patients with schizophrenia using the MASC test and empathy
using the Interpersonal Reactivity Index and found significant differences in ToM. Janssen
et al. [36] compared patients with schizophrenia in remission with first-degree relatives
and a healthy population without a history of mental illness and found that patients had
a greater deficit in ToM tasks than the healthy population and that first-degree relatives
obtained intermediate scores. A meta-analysis of first-degree relatives of patients with
schizophrenia showed that first-degree relatives perform worse than controls in some areas
of social cognition, such as theory of mind, emotional processing and social perception [37].
Other studies have also shown that first-degree relatives of patients with schizophrenia
exhibit deficits in social cognition compared to the general population [38–41,59].

In bipolar disorder, a study showed that family members evaluated with verbal com-
ponent tests exhibited alterations in theory of mind [33]. In this disorder, social cognition
impairment is considered a trait characteristic—that is, constant and not manifesting only
during periods of crisis—and is an endophenotypic marker, as it is found in populations
with a high genetic load, such as first-degree relatives of patients with bipolar disorder [32].

In this study, we used the MASC subscales to evaluate ToM through the interpretation
of emotions, thoughts and intentions. We found significant alterations both in BPD patients
and in their first-degree relatives in components associated with their relational styles, such
as the interpretation of emotions and intentions, compared to healthy controls.

According to Reynolds et al. [33], ToM verbal deficits in family members with bipolar
disorder may be a potential candidate for an odophenotype of bipolar disorder. Similarly,
findings in relatives with bipolar disorder support the idea that an alteration in ToM
processing may act as an intermediate phenotype of bipolar disorder [34].

4.2. Strengths and Limitations

The main strength of our study is this is the first to identify ToM, especially with
regard to the deficit in identifying emotions and intentions observed in both patients and
their relatives, as a possible endophenotype of BPD, and this is a pioneering advance,
although this knowledge should be developed by opening new future lines of research in
which other types of techniques such as biochemical markers or neuroimaging techniques
are used that could deepen this finding.

To minimize selection bias, the controls were matched with the BPD patients in
terms of sex, age and education level. To minimize information bias and increase the
reliability of our results, the sample collection was performed by a single professional. We
used the MASC scale, a naturalistic scale capable of detecting minute changes, which has



Int. J. Environ. Res. Public Health 2021, 18, 3193 9 of 12

been internationally validated [50]. Finally, using multivariate models, we were able to
minimize confounding bias. This was confirmed by the fact that significant results in the
bivariate analysis lost their statistical significance after adjusting for other factors. One of
the limitations of the analysis in the stratification by educational level was found in the
subscore intentions. In this subscore, the sample of university educational level in the three
study groups and secondary level in the relatives are sample sizes that are too small to
draw conclusions. To solve these differences in educational level, the stratification of all
substudents by the variable level of education has been used and favorable results have
only been obtained in the intention subscore in patients and family members compared
to controls.

Another limitation of this study is that only one ToM test was used; however, it was
selected following the indications of the meta-analysis on ToM and borderline personality
disorder (BDP) carried out in 2018 [19]. In this meta-analysis, it is stated that tasks with a
higher level of complexity and high ecological validity such as the MASC scale detect alter-
ation in ToM in patients with BPD [10,17]. Future studies should employ a multimethod
and multimeasure approach. Another limitation is that we have not been able to make a
discussion including other studies carried out on BPD relatives, so a discussion has been
carried out with other mental pathologies.

Another limitation would be the number of family members with secondary and
university educations collected in our sample; more evidence would be needed to verify
whether education is a confounding factor in the analysis of intentions. Regarding this
issue, the results of Rodríguez’s study [42] indicate that scores in ToM are not affected by
educational level. This study deals with relatives of patients with schizophrenia. They
performed an ANOVA to compare the scores of the patients grouped into three educational
levels (primary, secondary and higher), in each of the dimensions of social cognition
evaluated. There were no differences in the comparisons according to the level of education
(p > 0.10 in all ANOVA). This result allows us to conclude that the scores in social cognition
are not affected by the educational level of the patients.

4.3. Implications for Clinical Practice and Research

The presence of significant deficits in ToM, specifically related to the identification of
emotions and intentions, in both BPD patients and their first-degree relatives suggests a
probable endophenotypic marker—that is, a continuous trait characteristic that extends
beyond periods of crisis—may indicate a genetic predisposition to the disorder. Identifying
an etiopathogenic factor of the disease raises new questions not only about its nature, but
also about its onset and evolution and provides a marker for the early detection of this
disease, as well as for rehabilitation interventions and pharmacological treatment.

The same as Santos et al. [32] and Renolds et al. [33], we believe that the deficits
found in the ToM of the relatives in our study could indicate that ToM is an intermediate
phenotype of BPD. This study supports the beginning for possible lines of research that
address this issue through imaging and genetic tests [34] and verify where a multimethod
and multimeasure approach should be employed. The possibility of establishing a new
paradigm in psychiatry that seeks specific biochemical markers that help in the early
identification of pathologies, leading to a new, more evolved psychopathology and leaving
behind the exclusive use of phenomenology, has dominated the field since the 19th century.

This new paradigm envisions the identification of symptoms indiscernible to the
clinical eye. In this sense, the study of ToM and its deficits as a prodromal and even
premorbid element of the disease offers new possibilities for its diagnosis and treatment at
the clinical level.

Regarding interventions, BPD patients who have been trained in the management
of adaptive strategies exhibit diminished emotional and physiological responses [60].
The identification of ToM deficits in patients’ relatives means that this element could be
incorporated in such training.
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Although our results meet the five criteria required to be considered as an endopheno-
type marker in psychiatry, it has not been considered that this deficit in ToM could be due
to family factors; future studies should delve into this aspect.

The contribution of nongenetic or environmental variables cannot be ruled out, if
not with a twin design, since family members share not only part of the genetic load
but the common learning history, culture, family relationships, etc., and it would even
be interesting to know to what extent the environment or genotypes can modify the
development of phenotypes, in this case speaking of the influence of epigenetics [61].

5. Conclusions

In conclusion, this study shows that both BPD patients and their healthy first-degree
relatives exhibit significant deficits in ToM, suggesting a possible endophenotypic marker—
that is, a genetic predisposition to the disorder.
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personality disorder in the light of developmental psychopathology]. Neuropsychopharmacol. Hung 2020, 22, 102–111. [PubMed]

4. American Psychiatric Association. Manual Diagnóstico y Estadístico de los Trastornos Mentales (DSM-5), 5th ed.; Editorial Médica
Panamericana S. A.: Madrid, Spain, 2014.

5. Dinsdale, N.; Crespi, B. The borderline empathy paradox: Evidence and conceptual models for empathic enhancements in
borderline personality disorder. J. Pers. Disord. 2013, 27, 172–195. [CrossRef]

6. Preißler, S.; Dziobek, I.; Ritter, K.; Heekeren, H.R.; Roepke, S. Social cognition in borderline personality disorder: Evidence
for disturbed recognition of the emotions, thoughts, and intentions of other. Front. Behav. Neurosci. 2010, 2, 1–12. [CrossRef]
[PubMed]

7. Fonagy, P.; Leigh, T.; Steele, M.; Steele, H.; Kennedy, R.; Mattoon, G.; Target, M.; Gerber, A. The relation of attachment status,
psychiatric classification, and response to psychotherapy. J. Consult. Clin. Psychol. 1996, 64, 22–31. [CrossRef] [PubMed]

8. Harari, H.; Shamay-Tsoory, S.G.; Ravid, M.; Levkovitz, Y. Double dissociation between cognitive and affective empathy in
borderline personality disorder. Psychiatry Res. 2010, 175, 277–279. [CrossRef] [PubMed]

9. Sharp, C.; Pane, H.; Ha, C.; Venta, A.; Patel, A.B.; Sturek, J.; Fonagy, P. Theory of mind and emotion regulation difficulties in
adolescents with borderline traits. J. Am. Acad. Child. Adolesc. Psychiatry 2011, 50, 563–573. [CrossRef] [PubMed]

10. Roepke, S.; Vater, A.; Preißler, S.; Heekeren, H.R.; Dziobek, I. Social cognition in borderline personality disorder. Front. Neurosci.
2013, 6, 195. [CrossRef] [PubMed]

http://doi.org/10.4088/JCP.v69n0404
http://www.ncbi.nlm.nih.gov/pubmed/18426259
http://doi.org/10.1016/S0006-3223(02)01324-0
http://www.ncbi.nlm.nih.gov/pubmed/33055291
http://doi.org/10.1521/pedi.2013.27.2.172
http://doi.org/10.3389/fnbeh.2010.00182
http://www.ncbi.nlm.nih.gov/pubmed/21151817
http://doi.org/10.1037/0022-006X.64.1.22
http://www.ncbi.nlm.nih.gov/pubmed/8907081
http://doi.org/10.1016/j.psychres.2009.03.002
http://www.ncbi.nlm.nih.gov/pubmed/20045198
http://doi.org/10.1016/j.jaac.2011.01.017
http://www.ncbi.nlm.nih.gov/pubmed/21621140
http://doi.org/10.3389/fnins.2012.00195
http://www.ncbi.nlm.nih.gov/pubmed/23335877


Int. J. Environ. Res. Public Health 2021, 18, 3193 11 of 12

11. Green, M.F.; Olivier, B.; Crawley, J.N.; Penn, D.L.; Silverstein, S. Social cognition in schizophrenia: Recommendations from the
measurement and treatment research to improve cognition in schizophrenia new approaches conference. Schizophr. Bull. 2005, 31,
882–887. [CrossRef]

12. Premack, D.L.; Woodruff, G. Does the chimpanzee have a theory of mind? Behav. Brain. Sci. 1978, 1, 515–526. [CrossRef]
13. Ladisich, W.; Feil, W.B. Empathy in psychiatric patients. Br. J. Med. Psychol. 1988, 61, 155–162. [CrossRef]
14. Fertuck, E.A.; Jekal, A.; Song, I.; Wyman, B.; Morris, M.C.; Wilson, S.T.; Brodsky, B.S.; Stanley, B. Enhanced “reading the mind

in the eyes” in borderline personality disorder compared to healthy controls. Psychol. Med. 2009, 39, 1979–1988. [CrossRef]
[PubMed]

15. Arntz, A.; Bernstein, D.; Oorschot, M.; Schobre, P. Theory of mind in borderline and cluster-C personality disorder. J. Nerv. Ment.
Dis. 2009, 197, 801–807. [CrossRef] [PubMed]

16. Frank, H.; Hoffman, N. Borderline empathy: An empirical investigation. Compr. Psychiatry 1986, 27, 387–395. [CrossRef]
17. Minzenberg, M.J.; Poole, J.H.; Vinogradov, S. Social-emotion recognition in borderline personality disorder. Compr. Psychiatry

2006, 47, 468–474. [CrossRef] [PubMed]
18. Westen, D.; Lohr, N.; Silk, K.R.; Gold, L.; Kerber, K. Object relations and social cognition in borderlines, major depressives, and

normals: A thematic apperception test analysis. Psychol. Assess. J. Consult. Clin. Psychol. 1990, 2, 355–364. [CrossRef]
19. Németh, N.; Mátrai, P.; Hegyi, P.; Czéh, B.; Czopf, L.; Hussain, A.; Pammer, J.; Szabó, I.; Solymár, M.; Kiss, L.; et al. Theory of

mind disturbances in borderline personality disorder: A meta-analysis. Psychiatry Res. 2018, 270, 143–153. [CrossRef]
20. Veen, G.; Arntz, A. Multidimensional dichotomous thinking characterizes borderline personality disorder. Cognit. Ther. Res. 2000,

24, 23–45. [CrossRef]
21. Wagner, A.W.; Linehan, M.M. Facial expression recognition ability among women with borderline personality disorder: Implica-

tions for emotion regulation? J. Pers. Disord. 1999, 13, 329–344. [CrossRef]
22. Domes, G.; Czieschnek, D.; Weidler, F.; Berger, C.; Fast, K.; Herpertz, S.C. Recognition of facial affect in borderline personality

disorder. J. Pers. Disord. 2008, 22, 135–147. [CrossRef]
23. Ortega-Díaz, E.; García-Campos, J.; Rico-Gomis, J.M.; Cuesta-Moreno, C.; Palazón-Bru, A.; Estañ-Cerezo, G.; Piqueras-Rodríguez,

J.A.; Rodríguez-Marín, J. Social cognition and social functioning in people with borderline personality disorder and their
first-degree relatives. PeerJ 2020, 8, e10212. [CrossRef]

24. Bosacki, S.L. Children’s theory of mind, self-perceptions, and peer relations: A longitudinal study. Infant. Child. Dev. 2015, 24,
175–188. [CrossRef]

25. Caputi, M.; Lecce, S.; Pagnin, A.; Banerjee, R. Longitudinal effects of theory of mind on later peer relations: The role of prosocial
behavior. Dev. Psychol. 2012, 48, 257–270. [CrossRef] [PubMed]

26. Fink, E.; Begeer, S.; Peterson, C.C.; Slaughter, V.; de Rosnay, M. Friendlessness and theory of mind: A prospective longitudinal
study. Br. J. Dev. Psychol. 2015, 33, 1–17. [CrossRef] [PubMed]

27. Skodol, A.E.; Pagano, M.E.; Bender, D.S.; Shea, M.T.; Gunderson, J.G.; Yen, S.; Stout, R.L.; Morey, L.C.; Sanislow, C.A.; Grilo, C.M.;
et al. Stability of functional impairment in patients with schizotypal, borderline, avoidant, or obsessive-compulsive personality
disorder over two years. Psychol. Med. 2005, 35, 443–451. [CrossRef]

28. Hill, J.; Pilkonis, P.; Morse, J.; Feske, U.; Reynolds, S.; Hope, H.; Charest, C.; Broyden, N. Social domain dysfunction and
disorganization in borderline personality disorder. Psychol. Med. 2008, 38, 135–146. [CrossRef]

29. King-Casas, B.; Sharp, C.; Lomax-Bream, L.; Lohrenz, T.; Fonagy, P.; Montague, P.R. The rupture and repair of cooperation in
borderline personality disorder. Science 2008, 321, 806–810. [CrossRef]

30. Gunderson, J.G. Disturbed relationships as a phenotype for borderline personality disorder. Am. J. Psychiatry 2007, 164, 1637–1640.
[CrossRef]

31. Smoller, J.W.; Finn, C.T. Family, twin, and adoption studies of bipolar disorder. Am. J. Med. Genet. C Semin. Med. Genet. 2003,
123C, 48–58. [CrossRef]

32. Santos, J.M.; Pousa, E.; Soto, E.; Comes, A.; Roura, P.; Arrufat, F.X.; Obiols, J.E. Theory of Mind in euthymic bipolar patients and
first-degree relatives. J. Nerv. Ment. Dis. 2017, 205, 207–212. [CrossRef] [PubMed]

33. Reynolds, M.T.; Van Rheenen, T.E.; Rossell, S.L. Theory of mind in first degree relatives of individuals with bipolar disorder.
Psychiatry Res. 2014, 219, 400–402. [CrossRef]

34. Willert, A.; Mohnke, S.; Erk, S.; Schnell, K.; Romanczuk-Seiferth, N.; Quinlivan, E.; Schreiter, S.; Spengler, S.; Herold, D.;
Wackerhagen, C.; et al. Alterations in neural Theory of Mind processing in euthymic patients with bipolar disorder and unaffected
relatives. Bipolar. Disord. 2015, 17, 880–891. [CrossRef]

35. Mostag, C.; Neuhaus, K.; Lehman, A.; Krüger, K.; Dziobek, I.; Heekeren, H.; Heinz, A.; Gallinat, J. Subtle deficits of cognitive
theory of mind in unaffected first- degree relatives of schizophrenia patients. Eur. Arch. Psychiatry Clin. Neurosci. 2012, 262,
217–226.

36. Janssen, I.; Krabbendam, L.; Jolles, J.; van Os, J. Alterations in theory of mind in patients with schizophrenia and non-psychotic
relatives. Acta Psychiatr. Scand. 2003, 108, 110–117. [CrossRef] [PubMed]

37. Lavoie, M.A.; Plana, I.; Lacroix, J.B.; Godmaire-Duhaime, F.; Jackson, P.L.; Achim, A.M. Social cognition in first-degree relatives of
people with schizophrenia: A meta-analysis. Psychiatry Res. 2013, 209, 129–135. [CrossRef]

38. Achaval, D.; Costanzo, E.; Jauregui, I.; Chiodi, A.; Sabe, L.; Fahrer, R. Evaluación de la cognición social en probandos con
esquizofrenia y sus familiares de primer grado no afectados. Arch. Neurol. Neuroc. Neuropsiquiatr. 2008, 16, 6–18.

http://doi.org/10.1093/schbul/sbi049
http://doi.org/10.1017/S0140525X00076512
http://doi.org/10.1111/j.2044-8341.1988.tb02774.x
http://doi.org/10.1017/S003329170900600X
http://www.ncbi.nlm.nih.gov/pubmed/19460187
http://doi.org/10.1097/NMD.0b013e3181be78fb
http://www.ncbi.nlm.nih.gov/pubmed/19996717
http://doi.org/10.1016/0010-440X(86)90015-5
http://doi.org/10.1016/j.comppsych.2006.03.005
http://www.ncbi.nlm.nih.gov/pubmed/17067870
http://doi.org/10.1037/1040-3590.2.4.355
http://doi.org/10.1016/j.psychres.2018.08.049
http://doi.org/10.1023/A:1005498824175
http://doi.org/10.1521/pedi.1999.13.4.329
http://doi.org/10.1521/pedi.2008.22.2.135
http://doi.org/10.7717/peerj.10212
http://doi.org/10.1002/icd.1878
http://doi.org/10.1037/a0025402
http://www.ncbi.nlm.nih.gov/pubmed/21895361
http://doi.org/10.1111/bjdp.12060
http://www.ncbi.nlm.nih.gov/pubmed/25180991
http://doi.org/10.1017/S003329170400354X
http://doi.org/10.1017/S0033291707001626
http://doi.org/10.1126/science.1156902
http://doi.org/10.1176/appi.ajp.2007.07071125
http://doi.org/10.1002/ajmg.c.20013
http://doi.org/10.1097/NMD.0000000000000595
http://www.ncbi.nlm.nih.gov/pubmed/27660998
http://doi.org/10.1016/j.psychres.2014.05.041
http://doi.org/10.1111/bdi.12352
http://doi.org/10.1034/j.1600-0447.2003.00092.x
http://www.ncbi.nlm.nih.gov/pubmed/12823167
http://doi.org/10.1016/j.psychres.2012.11.037


Int. J. Environ. Res. Public Health 2021, 18, 3193 12 of 12

39. Anselmetti, S.; Bechi, M.; Bosia, M.; Quarticelli, C.; Ermoli, E.; Smeraldi, E.; Cavallaro, R. Theory of mind impairment in patients
affected by schizophrenia and in their parents. Schizophr. Res. 2009, 115, 278–285. [CrossRef] [PubMed]

40. Versmissen, D.; Janssen, I.; Myin-Germeys, I.; Mengelers, R.; Campo, J.A.; van Os, J.; Krabbendam, L. Evidence for a relationship
between mentalizing deficits and paranoia over the psychosis continuum. Schizophr. Res. 2008, 99, 103–110. [CrossRef] [PubMed]

41. Eack, S.M.; Mermon, D.E.; Montrose, D.M.; Miewald, J.; Gur, R.E.; Gur, R.C.; Sweeney, J.A.; Keshavan, M.S. Social cognition
deficits among individuals at familial high risk for schizophrenia. Schizophr. Bull. 2010, 36, 1081–1088. [CrossRef] [PubMed]

42. Rodriguez, J.T. Estudio de la Cognición Socia en Pacientes con Diagnóstico de Esquizofrenia y Familiares Sanos. Ph.D. Thesis,
Universidad de las Palmas de Gran Canaria, Las Palmas de Gran Canaria, Spain, 2015.

43. Gvirts, H.Z.; Harari, H.; Braw, Y.; Shefet, D.; Shamay-Tsoory, S.G.; Levkovitz, Y. Executive functioning among patients with
borderline personality disorder (BPD) and their relatives. J. Affect Disord. 2012, 143, 261–264. [CrossRef]

44. Ruocco, A.C.; Laporte, L.; Russell, J.; Guttman, H.; Paris, J. Response inhibition deficits in unaffected first-degree relatives of
patients with borderline personality disorder. Neuropsychology 2012, 26, 473–482. [CrossRef] [PubMed]

45. Gualamani, T. Facial Emotion Recognition in Individuals with Borderline Personality Disorder and First-Degree Biological
Relatives. Master’s Thesis, University of Toronto, Toronto, ON, Canada, 2019.

46. Ambadar, Z.; Schooler, J.W.; Cohn, J.F. Deciphering the enigmatic face: The importance of facial dynamics in interpreting subtle
facial expressions. Psychological. Science 2005, 16, 403–410. [CrossRef]

47. Lahera, G.; Boada, L.; Pousa, E.; Mirapeix, I.; Morón-Nozaleda, G.; Marinas, L.; Gisbert, L.; Pamiàs, M.; Parellada, M. Movie for
the Assessment of Social Cognition (MASC): Spanish validation. J. Autism. Dev. Disord. 2014, 44, 1886–1896. [CrossRef]

48. Soloff, P.H.; Millward, J.W. Psychiatric disorders in the families of borderline patients. Arch. Gen. Psychiatry 1983, 40, 37–44.
[CrossRef] [PubMed]

49. Sheehan, D.; Lecrubier, Y.; Sheehan, K.H.; Amorim, P.; Janavs, J.; Weiller, E.; Hergueta, T.; Baker, R.; Dunbar, G.C. The mini
international neuropsychiatric interview (MINI): The Development and validation of a structured diagnostic psychiatric interview
for DSM-IV and ICD-10. J. Clin. Psychiatry 1998, 59, 22–33. [PubMed]

50. Dziobek, I.; Fleck, S.; Kalbe, E.; Rogers, K.; Hassenstab, J.; Brand, M.; Kessler, J.; Woike, J.K.; Wolf, O.T.; Convit, A. Introducing
MASC: A movie for the assessment of social cognition. J. Autism. Dev. Disord. 2006, 36, 623–636. [CrossRef]

51. Gershon, E.S.; Goldin, L.R. Clinical methods in psychiatric genetics, I: Robustness of genetic marker investigative strategies. Acta
Psychiatr. Scand. 1986, 74, 113–118. [CrossRef]

52. Ruocco, A.C.; Lam, J.; McMain, S.F. Subjective cognitive complaints and functional disability in patients with borderline
personality disorder and their nonaffected first-degree relatives. Can. J. Psychiatry 2014, 59, 335–344. [CrossRef]

53. Zanarini, M.C.; Barison, L.K.; Frankenburg, F.R.; Reich, D.B.; Hudson, J.I. Family history study of the familial coaggregation of
borderline personality disorder with axis I and nonborderline dramatic cluster axis II disorders. J. Pers. Disord. 2009, 23, 357–369.
[CrossRef]

54. Silverman, J.M.; Pinkham, L.; Horvath, T.B.; Coccaro, E.F.; Klar, H.; Schear, S.; Seth, A.; Michael, D.; Richard C., M.; Larry J.,
S. Affective and impulsive personality disorder traits in the relativesof patients with borderline personality disorder. Am. J.
Psychiatry 1991, 148, 1378–1385.

55. Riso, L.P.; Klein, D.N.; Anderson, R.L.; Ouimette, P.C. A family study of outpatients with borderline personality disorder and no
history of mood disorder. J. Pers. Disord. 2000, 14, 208–217. [CrossRef] [PubMed]

56. Baron-Cohen, S.; Leslie, A.M.; Frith, U. Does the autistic child have a “theory of mind”? Cognition 1985, 21, 37–46. [CrossRef]
57. Johnson, B.A.; Brent, D.A.; Connolly, J.; Bridge, J.; Matta, J.; Constantine, D.; Rather, C.; White, T. Familial aggregation of

adolescent personality disorders. J. Am. Acad. Child. Adolesc. Psychiatry 1995, 34, 798–804. [CrossRef]
58. Ruocco, A.C.; Daros, A.R.; Chang, J.; Rodrigo, A.H.; Lam, J.; Ledochowski, J.; McMain, S.F. Clinical, personality, and neurode-

velopmental phenotypes in borderline personality disorder: A family study. Psychol. Med. 2019, 49, 2069–2080. [CrossRef]
[PubMed]

59. Addington, J.; Penn, D.; Woods, S.W.; Addington, D.; Perkins, D.O. Facial affect recognition in individuals at clinical high risk for
psychosis. Br. J. Psychiatry 2008, 192, 67–68. [CrossRef] [PubMed]

60. Kuo, J.; Fitzpatrick, S.; Metcalfe, R.; McMain, S. A multi-method laboratory investigation of emotional reactivity and emotion
regulation abilities in borderline personality disorder. J. Behav. Ther. Exp. Psychiatry 2016, 50, 52–60. [CrossRef] [PubMed]

61. Gottesman, I.I.; Gould, T.D. The endophenotype concept in psychiatry: Etymology and strategic intentions. Am. J. Psychiatry
2003, 160, 636–645. [CrossRef]

http://doi.org/10.1016/j.schres.2009.09.018
http://www.ncbi.nlm.nih.gov/pubmed/19818586
http://doi.org/10.1016/j.schres.2007.09.024
http://www.ncbi.nlm.nih.gov/pubmed/17936589
http://doi.org/10.1093/schbul/sbp026
http://www.ncbi.nlm.nih.gov/pubmed/19366983
http://doi.org/10.1016/j.jad.2012.05.007
http://doi.org/10.1037/a0028715
http://www.ncbi.nlm.nih.gov/pubmed/22612574
http://doi.org/10.1111/j.0956-7976.2005.01548.x
http://doi.org/10.1007/s10803-014-2061-6
http://doi.org/10.1001/archpsyc.1983.01790010039004
http://www.ncbi.nlm.nih.gov/pubmed/6849617
http://www.ncbi.nlm.nih.gov/pubmed/9881538
http://doi.org/10.1007/s10803-006-0107-0
http://doi.org/10.1111/j.1600-0447.1986.tb10594.x
http://doi.org/10.1177/070674371405900607
http://doi.org/10.1521/pedi.2009.23.4.357
http://doi.org/10.1521/pedi.2000.14.3.208
http://www.ncbi.nlm.nih.gov/pubmed/11019745
http://doi.org/10.1016/0010-0277(85)90022-8
http://doi.org/10.1097/00004583-199506000-00021
http://doi.org/10.1017/S0033291718002908
http://www.ncbi.nlm.nih.gov/pubmed/30303056
http://doi.org/10.1192/bjp.bp.107.039784
http://www.ncbi.nlm.nih.gov/pubmed/18174514
http://doi.org/10.1016/j.jbtep.2015.05.002
http://www.ncbi.nlm.nih.gov/pubmed/26047310
http://doi.org/10.1176/appi.ajp.160.4.636

	Introduction 
	Materials and Methods 
	Participants 
	Study Design and Participants 
	Variables and Measures 
	Sample Size 
	Statistical Analyses 
	Ethical Considerations 

	Results 
	Discussion 
	Comparison with the Literature 
	Strengths and Limitations 
	Implications for Clinical Practice and Research 

	Conclusions 
	References

