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Theory of mind (ToM) development is fostered by parent-child interactions characterized by accurate reﬂection
on the child's mental states, or reﬂective function (RF), by the caregiver. Therefore, attachment-based RF is the
foundation upon which children learn to reason about minds outside the attachment context (domain-general
ToM). However, it is not known to what extent attachment-based RF of the self versus caregivers uniquely relates
to domain-general ToM. Additionally, it is likely that for psychopathology associated with maladaptive parentchild dynamics (i.e., borderline pathology), domain-general ToM impairments are more strongly related to attachment-based RF disturbances. Therefore, the aim of the current study was to evaluate associations between
domain-general ToM and attachment-based RF to determine whether RF of the self versus caregivers has unique
relations to domain-general ToM. Second, we tested whether borderline pathology would moderate this relation.
Among a sample of inpatient adolescents (N = 330 adolescents; Mage = 15.40, SD = 1.44), ﬁndings suggest that
RF of the self uniquely relates to domain-general ToM and that this relation is strongest among adolescents with
high levels of borderline pathology. Therefore, evidence supports theory regarding the association between
attachment-based RF and domain-general ToM. Additionally, interpersonal disturbance observed in borderline
pathology, even in adolescence, is related to attachment-based social-cognition.

1. Introduction
Theory of mind (ToM) is a social-cognitive construct deﬁned as our
ability to attribute mental states to the self and others (Premack and
Woodruﬀ, 1978). ToM abilities have been shown to be important for
building and maintaining interpersonal relationships (Bosacki, 2015;
Caputi et al., 2012; Fink et al., 2015) and therefore has important implications for psychopathology characterized by interpersonal dysfunction. This is demonstrated by research showing ToM deﬁcits among
psychiatric disorders with a strong interpersonal component (Sharp and
Venta, 2013). ToM is thought to develop in an attachment context
where the child, with the help of the caregiver, learns to reﬂect on their
own mind and thereby on others’ minds. Speciﬁcally, as elaborated by
simulation theory, caregivers use marked mirroring and the use of
mental state terms to describe children's behavior and aﬀective displays, which serves to enhance children's awareness and explicit
knowledge of their own internal experiences, which later generalizes to
internal experiences of others (Harris, 1992; Ruﬀman, 2014). This
suggests that reﬂection upon minds in an attachment context likely
precedes and is related to an individual's domain-general ToM ability.

⁎

However, traditional ToM tasks typically focus on inferring the mental
states of non-self-referential others, usually based on vignettes, videos,
images, or enactments of ﬁctional characters and are therefore unable
to tap into the attachment-based nature of social cognition (Zaki and
Ochsner, 2009).
From the attachment tradition, a construct has been deﬁned to
operationalize the developmental process described above more closely: Reﬂective Function (RF). Similar to ToM, RF describes the complex process of interpreting others’ and one's own behaviors by considering underlying mental states (Tessier et al., 2016). A key
distinguishing factor is that RF is conceptualized and measured within
attachment contexts. RF can be measured either in questionnaire form
(e.g., the Reﬂective Functioning Questionnaire for youth and adults;
Fonagy et al., 2016; Ha et al., 2013) or by coding the quality of attachment narratives (e.g., Adult and Child Reﬂective Function Scales;
Ensink et al., 2015; Fonagy et al., 1998). While questionnaires focus on
domain-general RF (i.e., across all interpersonal interactions and relationships), coding systems are derived from narratives regarding the
parent-child attachment context and therefore are domain-speciﬁc
(Ensink et al., 2016) as they access relationship-speciﬁc RF. Though the
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BPD identify maladaptive early attachment relationships as the source
of these disturbances, it is likely that there is a close association between attachment-based RF and domain-general ToM capacity among
individuals with high levels of borderline personality pathology. In fact,
the few studies examining associations between social-cognitive function within an attachment context compared to non-attachment contexts has found that avoidant or dismissing attachment styles related to
greater discordance between social-cognitive performance across relationship domains (Bączkowski and Cierpiałkowska, 2015; Humfress
et al., 2002). These authors concluded that children with avoidant attachment utilize a deactivating strategy when faced with attachmentrelated stress. This may lead them to underperform when asked to
mentalize attachment ﬁgures, but would not aﬀect mentalizing other
individuals. However, BPD has been associated with particularly with
disorganized and preoccupied attachment styles (BakermansKranenburg and IJzendoorn, 2009; Miljkovitch et al., 2018), which may
relate to alternative self-regulatory strategies when the attachment
system is activated. In fact, research has shown that individuals with
BPD have a hyperreactive attachment system, which is likely related to
social-cognitive impairments in this disorder (Fonagy et al., 2011; Nolte
et al., 2013). We expect, therefore, that even when interacting with
non-attachment ﬁgures, individuals with BPD features may demonstrate a lower threshold for activation of the attachment system and
therefore may have diﬃculties with accurate perception and interpretation of others’ mental states. In sum, testing the degree of overlap
between domain-general ToM and attachment-based RF in the context
of borderline personality pathology has the potential for elucidating the
self-other impairment characteristic of this disorder.
To this end, the current study is the ﬁrst to clarify the association
between domain-general ToM ability and attachment-based RF among
adolescents while evaluating whether there are unique eﬀects of RF
about self versus caregivers with domain-general ToM. While studying
this in community samples is important, the current study uses a clinical sample, given that psychiatric samples represent a larger proportion of impaired social-cognitive functioning than the general population (Sharp, 2006). While initial research has demonstrated moderate
relations between RF and ToM, more research is necessary to determine
the diﬀerential relations between RF about self versus caregivers.
Second, we examined the moderating role of borderline pathology in
this relation to test the hypothesis that relations between attachmentbased RF and domain-general ToM are stronger among individuals with
higher levels of borderline pathology. These aims were carried out in a
sample of adolescents given that previous literature has been limited to
children, while adolescence represents a unique developmental phase
in the interpersonal domain (Doyle and Cicchetti, 2017). The current
study has implications for further elucidating attachment theories that
root social cognition in reﬂective capacities within attachment relationships.

constructs of RF and ToM have signiﬁcant overlap, RF has seldom been
studied in relation to more traditional ToM methods. Therefore, more
research is need to understand how general ToM capacity speciﬁcally
relates to ToM in the attachment context (RF).
Based on the conceptual overlap, it would be expected that there is a
strong relation between RF and domain-general ToM capacity; however
only two studies have evaluated the relations between attachmentbased RF and domain-general ToM capacity among children (De Rosnay
and Harris, 2002; Repacholi and Trapolini, 2004). These studies converged on the ﬁnding that attachment-based RF was related to domaingeneral ToM capacity; however, performance on each of those two tasks
did not completely overlap, suggesting that these abilities are distinguishable. Speciﬁcally, RF about the self in an attachment separation
task accounted for between 6–9% of unique variance in domain-general
ToM performance when accounting for the eﬀects of age and language
(Milligan et al., 2007). However, both of these studies utilized relatively
small sample sizes (around N = 50) of young children (combined age
range of 3–6 years old). It is likely that interrelations between these
constructs diﬀer based on age. Speciﬁcally, during early childhood, the
family is the primary context in which social interactions take place,
whereas during adolescence, the social context expands to include peers
and romantic relationships (Steinberg et al., 2006) suggesting that there
will be less overlap between domain-general ToM capacity and attachment-based RF by adolescence. Additionally, neural regions underpinning social cognition undergo dramatic growth during this age
range, making this a unique developmental phase in which to study
social cognition (Blakemore and Mills, 2014).
Additionally, prior work has not distinguished between RF of the
self and caregivers when relating RF to domain-general ToM capacity.
Although RF-self and RF-caregivers are related constructs, they are also
distinct from each other (Ensink et al., 2014). Furthermore, fMRI studies have shown diﬀerential activation in neural regions when attributing mental states to the self versus others (Decety and Sommerville,
2003; Ochsner et al., 2004). It has been argued that self-understanding
is a more developmentally complex achievement (Bogdan, 2000) that
develops through understandings of others (Fonagy and Target, 2006).
Speciﬁcally, Fonagy and Gergely (2007) describe how a caregiver facilitates the development of ToM through marked mirroring. Therefore,
it is via attunement to their caregiver's display (other focus) that the
infant learns to label and understand their own internal states (self
focus and understanding). Eventually, this understanding becomes internalized and is the basis by which a child reﬂects on and regulates
their own mental states. Particularly during adolescence, self-functioning undergoes dramatic changes as there is a sharp increase of selfconsciousness and a stronger emphasis on the appraisals of others,
which expands the adolescent's own self-reﬂection (Harter, 2012).
Therefore, we expect that during adolescence, RF of the self would
relate more strongly to domain-general ToM capacity compared to RF
of caregivers.
The question about relations between RF about self and caregivers
with domain-general ToM capacity has conceptual as well as clinical
implications. Recent research has demonstrated that personality pathology can be characterized by a core disruption in self and other
processing (Hopwood et al., 2013). A paradigmatic disorder for selfother impairment is borderline personality disorder (BPD), which is
characterized by severe deﬁcits in identity development, interpersonal
relationships, emotion regulation, and self-damaging behaviors
(American Psychiatric Association, 2013). Research and theory has
characterized self and other impairment in borderline personality pathology as consisting of dramatic shifts between extreme perspectives of
the self and others that are not integrated (Bender and Skodol, 2007).
While experimental work investigating deﬁcits in other-functioning has
been inconsistent, the pattern of results suggests a tendency for those
with borderline personality pathology to hold negative views of others
and to hypermentalize—to overattribute mental states to others (Sharp,
2014; Sharp and Vanwoerden, 2015). Because developmental models of

2. Methods
2.1. Subjects
Adolescents were recruited from a 16-bed inpatient psychiatric unit
that usually serves individuals with severe behavioral and emotional
disorders who have not responded to previous interventions. Length of
stay ranged from 5–85 days (M = 36.77; SD = 13.46), during which
adolescents participated in milieu-based treatment emphasizing improvement of social-cognitive capacity, emotion regulation, maladaptive behaviors, and family relations with a primary theoretical framework of interpersonal-psychodynamic. The inclusion criterion was
suﬃcient proﬁciency in English to consent to research and complete the
necessary assessments, and exclusion criteria were a diagnosis of schizophrenia or another psychotic disorder, an autism spectrum diagnosis,
or an IQ of less than 70. Of N = 675 adolescents and their parents who
were approached for consent, n = 54 declined and n = 78 were
275

Psychiatry Research 273 (2019) 274–280

S. Vanwoerden et al.

similar manner to the self-scales. In addition, to two items asked about
what happens when the mother and father get angry, respectively.
Adolescent reﬂective function was coded by a team of trained coders
who were directly trained on the coding system by the developer of the
CRFS (the third author). The CRFS has been shown to be reliable and
valid among healthy and clinic samples of children and adolescents,
with ICCs ranging from 0.60 to 1.0 (median of 0.93) and high temporal
stability for children over a three-month period (Ensink et al., 2015,
2013; Ha et al., 2013).

excluded based on aforementioned criteria. Additionally, n = 213
participants were excluded due to missing one of the two main study
variables (n = 165 missing the CRFS due to incomplete coding and
n = 61 missing the MASC as a result of adolescent refusal or incomplete
assessments due to abrupt discharges). Adolescents with and without
missing data diﬀered in age, with younger adolescents missing data on
main study variables. Adolescents with and without missing data did
not diﬀer in gender, level of BPD features, or social-cognitive variables.
The ﬁnal sample consisted of N = 330 adolescents (64% female;
ages 12–17, M = 15.40, SD = 1.44), with the following racial/ethnic
breakdown: 76.7% White, 4.3% Hispanic, 3.9% Asian, 4.5% mixed or
other, and 8.5% unspeciﬁed. Based on DSM-IV criteria, 44.9% were
diagnosed at admission with a depressive disorder, 7.6% with a bipolar
disorder, 8.8% with any eating disorder, 42.5% with any externalizing
disorder, and 59.2% with any anxiety disorder. The study was approved
by a human subjects review committee, and subjects participated after
signing a written voluntary informed consent form. Adolescents were
assessed by doctoral-level clinical psychology students and/or trained
clinical research assistants. The assessments were conducted independently and in private within the ﬁrst two weeks following admission.

2.2.3. Borderline personality features
The Borderline Personality Features Scale for Children (BPFS-C;
Crick et al., 2005) is a self-report questionnaire used to measure levels
of borderline pathology among children ages 9–18. The assessment's 24
items were adapted from the Personality Assessment Inventory's BPD
scale to be age-appropriate, and they reﬂect functioning in 4 key domains: negative relationships, self-harm, identity problems, and aﬀect
instability. Sample questions include: “I get into trouble because I do
things without thinking” and “I feel there is something important
missing about me, but I don't know what it is”. Respondents respond on
a 5-point Likert scale ranging from 1 (not at all true) to 5 (always true),
and scores for each of the 24 items yield a total score. A higher total
score indicates greater levels of borderline pathology. Research demonstrates that the BPFS-C demonstrates good criterion and concurrent
validity (Chang et al., 2011) and moderate stability across a 12-month
period (Crick et al., 2005).

2.2. Measures
2.2.1. Domain-general theory of mind capacity
The Movie for the Assessment of Social Cognition (MASC;
Dziobek et al., 2006) is a computerized test for the assessment of
mentalizing that approximates the demands of everyday life. Subjects
were asked to watch a 15-minute ﬁlm about four characters getting
together for a dinner party. Themes of each segment covered friendship
and dating issues. During administration of the task, the ﬁlm is stopped
at 45 points and multiple-choice questions referring to the characters’
mental states (feelings, thoughts, and intentions) are asked (e.g., “What
is Betty feeling?”, “What is Cliﬀ thinking?”). All items answered correctly are summed for a total score with higher scores indicating higher
ToM capacity. The MASC is a reliable instrument that has proven sensitive in detecting subtle mindreading diﬃculties in adults with a
normal IQ (Dziobek et al., 2006) and in adolescents (Sharp et al., 2011).

2.2.4. Verbal comprehension
The Wechsler Intelligence Scale for Children-IV (WISC-IV;
Wechsler, 2003) and Wechsler Adult Intelligence Scale-IV (WAIS-IV;
Wechsler, 2008) are general tests of intelligence. For the purpose of this
study, we used the verbal comprehension index, which is a measure of
verbal comprehension. The Wechsler intelligence scales are widely used
assessment tools that show excellent psychometric properties
(Wechsler, 2008, 2003).
2.3. Data analytic strategy
Analyses were conducted using SPSS 24 (IBM Corp, 2016). Distributions for study variables approximated normality (skewness
<|0.82|) and kurtosis <|1.41|), which is displayed in Table 1
(George and Mallery, 2003). First, bivariate relations were assessed
using Pearson correlation coeﬃcients between main study variables. To
further unpack the relations between variables of interest while controlling for appropriate covariates, multiple linear regressions were run
with domain-general ToM (as measured by the MASC) as the dependent
variable, predicted by the independent variables of RF of the self and
caregivers. Finally, the moderating role of borderline personality features was tested in the relation between ToM and RF using hierarchical
regression analysis with domain-general ToM as the dependent variable
and attachment-based RF and BPD as independent variables. Additionally, the interaction term between RF and BPD was also entered as
an independent variable to test the moderation.

2.2.2. Attachment-based reﬂective function
The Child Reﬂective Function Scale (CRFS; Ensink et al., 2015,
2013) is an interview-based measure of reﬂective function coded from
transcriptions from the Child Attachment Interview (CAI; Target et al.,
1998). RF ratings were coded on an 11-point dimensional scale, ranging
from −1 to 9, and anchored at six points in terms of ability to reﬂect on
self and others in mental state terms such that a score between 5 and 6
reﬂects an overall average level of RF, with scores of 7 or higher indicating high RF, and scores of 4 or lower indicating low to impaired
RF. The RF-Self scale was computed by averaging scores from three
items on the CAI that elicit self-descriptions in addition to an item
eliciting description of a time the subject felt hurt or upset. In the ﬁrst
three self-description questions, adolescents were asked to provide
three words to describe themselves, and then prompted to provide examples. For instance, an adolescent may have described him/herself
using the word “intelligent.” An example of an average reﬂective
function response would be “My teacher says I'm intelligent because I
made an A on the math exam,” which would be coded with a score of 6.
An example of a high reﬂective function score (9) would be a response
of “I feel intelligent when my big brother cannot complete a math
problem and I help him ﬁgure it out. That makes me feel intelligent.”
An example of a response that would be coded with a (1) would be one
that is clearly attacking the interviewer, such as “I did not say that I'm
intelligent. Why are you asking so many questions? Is this interview
over yet?” The RF of caregivers consisted of an average of three items
tapping into the child's relationship with their mother and three items
regarding their relationship with their father, which were scored in a

3. Results
3.1. Preliminary analyses
Bivariate correlations were run between main study variables.
Results are displayed in Table 1, which demonstrate that age, gender,
and verbal comprehension were positively related to RF of the self and
caregivers such that older adolescents, females, and those with higher
verbal comprehension demonstrated greater RF. Age and verbal comprehension were related to ToM as measured by the MASC; therefore,
these variables were entered as covariates for subsequent analyses with
ToM as the dependent variable. Additionally, as demonstrated in other
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Table 1
Descriptive statistics for and bivariate correlations among main study variables.
Variable

1

1. Gender
2. Age
3. Verbal comprehension
4. CRFS-self
5. CRFS-att. ﬁgures
6. MASC-ToM
7. BPFS-C
Mean(SD)
Range
Skew
Kurtosis

1
0.13*
0.20*
−0.19*
−0.22*
−0.09
−0.21*

2

1
0.09
0.14*
0.22*
0.29*
−0.11
15.40 (1.44)
12–17

3

4

5

6

7

1
0.23*
0.23*
0.35*
−0.12
111.50 (15.48)
70–150
−0.15
−0.06

1
0.76*
0.18*
−0.04
2.87 (1.09)
–1–6.50
−0.05
0.47

1
0.13*
0.00
3.08 (1.12)
–1–7.11
−0.18
0.51

1
−0.14*
32.31 (4.73)
10–43
−0.82
1.41

1
70.42 (16.12)
32–112
−0.11
−0.36

Note: *p ≤ 0.05; CRFS = Child Reﬂective Function Scale; MASC = Movie for the Assessment of Social Cognition; BPFS-C = Borderline Personality Features Scale for
Children; Verbal Comprehension measured with Wechsler Intelligence Scale for Children; N = 330 for all variables except Verbal Comprehension with n = 149).

clinical samples (Sansone and Sansone, 2011), females displayed higher
borderline personality features. Only a subset of the sample completed
IQ testing as this measure was only administered at the hospital in the
case of educational concerns. Therefore, only n = 149 adolescents had
data for this variable. Independent samples t-tests were run to determine whether adolescents with data for verbal comprehension differed from the rest of the sample on demographic variables (i.e., gender
and age) and the main study variables (i.e., CRFS, MASC, BPFS-C).
Results demonstrated that adolescents with and without data for verbal
comprehension only diﬀered in regard to RF about self (t(328) = 3.39,
p < 0.01). Adolescents with missing data demonstrated overall higher
scores on RF about self. Additionally, we conducted all bivariate analyses in only the subsample of 149 adolescents, given the relatively
higher correlations between verbal comprehension and measures of
social cognition. Diﬀerences in magnitude of these correlations were
compared statistically, and we found that none of the correlations were
signiﬁcantly diﬀerent when computed in the subsample. The biggest
diﬀerences (in terms of Z-scores) were found for the correlation between RF about self and ToM (rsubsample = 0.29 compared to rfull sample =
0.18) and for the correlation between ToM and gender (rsubsample = 0.05
compared to rfull sample = −0.09).

Table 2
Linear regressions predicting ToM from reﬂective function (N = 330).

3.2. Evaluating relations between reﬂective function and ToM

eﬀect in the subsample while controlling for verbal IQ (η2 = 0.067). In
both analyses, VIF estimates suggested that multicollinearity did not
bias estimates; rather, given the VIF estimate of 2.44 for the eﬀect of RF
of caregivers within the full sample, standard errors of this estimate
were only 1.6 times larger than if this variable were uncorrelated with
all other predictors (Dormann et al., 2013). Given the satisfactory
multicollinearity estimate, we conducted a Wald test to determine
whether the unique eﬀects of the two domains of RF were signiﬁcantly
diﬀerent from one another in the prediction of ToM. Results suggest
that the diﬀerence of unstandardized eﬀects were indeed signiﬁcant
(Bdiﬀerence = 1.42, SE = 0.65, p = 0.04). Therefore, after accounting for
the overlap between the two domains of RF, RF about self had a signiﬁcantly greater association with ToM than did RF about caregivers.

Variable

B

SE B

β

t

η2

VIF

Age
CRFS-Self
CRFS-Att. Figures
R2
F for change in R2

0.92
0.98
−0.44

0.18
0.35
0.34

0.28
0.23
−0.11

5.20*
2.81*
−1.29
0.108
13.18*

0.077
0.024
0.005

1.05
2.36
2.44

Note: *p ≤ 0.001.
Table 3
Linear regressions predicting ToM from reﬂective function (n = 149).
Variable

B

SE B

β

t

η2

VIF

Age
Verbal Comprehension
CRFS-Self
CRFS-Att. Figures
R2
F for change in R2

0.79
0.10
1.63
−0.98

0.26
0.02
0.50
0.48

0.23
0.31
0.34
−0.22

3.06*
4.05*
3.23*
−2.05
0.237
11.19*

0.061
0.102
0.067
0.028

1.04
1.07
2.09
2.10

Note: *p ≤ 0.05.

Correlational analyses revealed that ToM was positively related to
both RF about self (r = 0.18) and RF about caregivers (r = 0.13), although the latter was related to a lesser extent. We tested the magnitude of diﬀerence between these correlations using a Fisher r to Z
transformation and found this diﬀerence was not signiﬁcant (Z = 1.48,
p = 0.07). Finally, we observed a strong positive relation (r = 0.76)
between the two domains of RF, suggesting some degree of overlap
(Table 1). Due to this overlap, we evaluated the relation between
variables using a linear regression with ToM as the dependent variable
and the two domains of RF as independent variables. Additionally, VIF
was estimated to provide a measure of multicollinearity given the
strong bivariate correlation between these two domains. Because only a
subset of the sample had completed IQ testing, we conducted two separate linear regressions. For the ﬁrst regression, we used the full
sample and controlled for the eﬀects of age on ToM. In a second regression, we utilized a subset of the sample who had completed IQ
testing and controlled for both age and verbal IQ. Table 2 displays the
results for the full sample, which demonstrate that while all predictors
were signiﬁcant and positively related to ToM, eﬀect size was smaller
for RF of caregivers compared to RF of self. Among the subset of the
sample displayed in Table 3, we further controlled for verbal IQ and
found that RF about caregivers was no longer a signiﬁcant predictor of
ToM. In the full sample, which does not account for the eﬀects of verbal
IQ, RF about self demonstrated a small eﬀect size in the prediction of
ToM (η2 = 0.024) whereas RF of the self demonstrated a moderate

3.3. Evaluating the moderating eﬀect of borderline personality features on
the relation between attachment-based RF and domain-general ToM
Finally, we evaluated the moderating eﬀect of BPD features on the
relation between RF of the self and ToM given the more central role that
RF of the played in the prediction of ToM, as compared to RF of caregivers. In a hierarchical regression analysis predicting ToM, covariates
of age, verbal IQ, and RF of caregivers were entered in the ﬁrst step. RF
of the self and BPD features were entered in the second step, meancentered, to estimate main eﬀects. In the third and ﬁnal step, the interaction term of RF of the self and BPD features was entered. Post hoc
simple slope analyses were conducted for a signiﬁcant interaction using
277
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and caregivers form the basis of social-cognitive development
(Fonagy and Target, 1997). This study's ﬁndings support the possibility
that social-cognitive functions in the attachment context generalize to
others with no personal relationship to the subject. This highlights the
importance of secure attachment relationships in childhood, which
foster mental state understanding within the attachment relationship,
which have implications beyond childhood and into stages of life
marked by greater independence from caregivers (e.g., adolescence).
At a bivariate level, the constructs of RF and ToM were only related
to a small degree, which suggests that there was some overlap between
these constructs. In fact, de Rosnay and Harris (2002) found that the
discrepancy between mental state understanding between mothers and
a neutral adult female was accounted for by indices of insecure attachment. Speciﬁcally, they found that among children with an avoidant attachment style, false belief understanding of mothers was relatively impoverished based on what would be expected from mental
state understanding of a neutral adult female. Conversely, among securely attached children, there were no diﬀerences between false belief
understanding of mothers compared to the neutral adult female. This
ﬁnding provides some context for understanding the small association
between attachment-based RF and domain-general ToM in our sample.
Our sample demonstrated a smaller proportion of securely attached
individuals than found in the general population (approximately 75%
of the current sample were rated as having an insecure attachment on
the CAI with both mother and father). However, despite the fact that
attachment security may account for the discrepancy between attachment-based RF and ToM, it is still the case that insecurely attached
individuals can achieve adequate mental state understanding with
others outside of the attachment context. It may be that closer associations between these processes are particularly apparent in younger
children as their social environment largely consists of parent-child
interactions. As children reach adolescence, their social network grows
and includes more interpersonal experiences with individuals outside
their family network, which may act to further enrich social-cognitive
abilities (Scharf and Mayseless, 2007). Therefore, we believe that part
of the reason we found such low correlations between ToM and the
domains of RF is due to the age of our sample, compared to previous
studies conducted in young children. Studies have shown statistically
signiﬁcant increases in ToM development between the ages of 7–12
(Peterson and Wellman, 2018). This age range corresponds to a developmental phase in which children's social networks begin to expand
through participation in extra-curricular activities and greater school
engagement (Giﬀord-Smith and Brownell, 2003). Therefore, it is possible that with increased diversity of interactions, domain-speciﬁcity of
social cognition is ampliﬁed such that there are weaker associations
between social-cognitive ability as displayed within diﬀerent contexts
(i.e., attachment versus non-attachment relationships). Finally, there is
also the fact that methodological diﬀerences partially account for the
low associations between ToM and domains of RF. Previous studies

Table 4
Main and interactive eﬀects of RF of the self and borderline personality features
on ToM.

Step 1
Age
Verbal comprehension
CRFS-Att. Figures
Step 2
BPFS-C
CRFS-self
Step 3
BPFS-C*CRFS-self

β

t

p

0.21
0.29
−0.18

2.94
3.96
−1.67

0.004
<0.001
0.094

−0.11
0.32

−1.40
3.11

0.163
0.002

0.16

2.08

0.039

values of +/−1 SD (high/low) from the mean of the moderator variable (i.e., BPD features). Results of the moderation analysis are displayed in Table 4, and simple slopes are plotted in Fig. 1. Results demonstrated that BPD features did exert a moderating eﬀect such that
only at high levels of BPD features was there a signiﬁcant relation between RF of the self and ToM.
4. Discussion
Our ability to reﬂect on our minds and others’ in the context of
relationships is a central component of healthy relationship functioning
and therefore has signiﬁcant implications for psychopathology.
Research in this area has been impeded by a lack of clarity and conceptual overlap between related constructs (Happé et al., 2017). This is
problematic in the ﬁeld of social cognition, which sometimes diﬀerentiates and sometimes confounds the constructs of RF and ToM.
Therefore, the aim of this study was to evaluate the interrelations between these constructs, while diﬀerentiating between RF of the self and
caregivers, respectively. Second, we examined the role of borderline
pathology in this relation. Findings indicated that RF about self, but not
RF about caregivers, was related to general ToM capacity and this relation only held at high levels of borderline features. Theories of social
cognition rooted in attachment relationships have suggested that the
understanding of mental states of the self and caregivers builds the basis
from which children learn to generalize and attribute mental states to
generalized others (domain-general ToM). The current study extends
these theories by demonstrating that RF about self is uniquely related to
general ToM abilities as assessed outside of the attachment context,
with speciﬁc implications for BPD.
Our ﬁndings demonstrated that, as expected and in line with previous research, successful reﬂection on the minds of the self and caregivers in an attachment interview was positively related to correctly
attributing mental states to characters from a movie that had no personal connection to subjects. These ﬁndings ﬁt with theories of attachment which posit that mental state understanding between infants

Fig. 1. Plots of simple slopes for interactive eﬀects of borderline personality features and RF of the self.
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the following limitations—although the theory is based on a developmental argument, our study design was cross-sectional and therefore
directional interpretations cannot be made. Additionally, although examining social-cognitive functioning in an inpatient sample was beneﬁcial, as these individuals have stronger impairments in this domain, it
is unclear whether these ﬁndings would generalize to healthy functioning adolescents. In fact, given that the sample likely had a larger
proportion of insecurely attached individuals than what would be found
in the general population, this could account for the stronger relation
between RF and ToM. Lastly, given that the method for assessing RF
was likely the cause of high statistical overlap (r = 0.79) in our scales
for RF of the self and RF of attachment ﬁgures (i.e., within the same
prompts, often, subjects are asked to reﬂect on mental states of both the
self and attachment ﬁgures), future research should replicate these
ﬁndings either using multiple methods to diﬀerentiate RF across these
domains or with a measure that can more clearly distinguish between
the objects of reﬂection. Despite these limitations, the current study has
important implications for understanding the overlap between diﬀerent
forms of social cognition. Speciﬁcally, it would be inaccurate for future
studies to equate ToM, as measured by instruments like the MASC, and
RF to one another given that these constructs were not found to overlap
completely. In fact, it is likely that discrepancies in how various socialcognitive constructs are operationalized and labeled, more generally,
can partially account for heterogeneity in ﬁndings from studies attempting to understand the interpersonal diﬃculties characteristic of
BPD (Lazarus et al., 2014). While the ﬁeld would beneﬁt from greater
research to delineate the structure of social cognition (e.g,. Happé et al.,
2017), future studies should aim to maintain consistency with established operationalizations of the construct under investigation and to
establish artifacts that lead to discrepant ﬁndings within the same
construct. Additionally, in intervention contexts, addressing the attachment relationship, and speciﬁcally reﬂection upon minds in this
relationship may have beneﬁts for individuals’ broader social network.
Particularly, focusing on reﬂection on one's own mind in a coherent,
integrated way may be an important target to improving social-cognitive abilities.

utilized adapted versions of the same task to represent attachment
versus non-attachment ﬁgures when evaluating domain-speciﬁcity of
ToM. Therefore, while our tasks both tap into similar domains of socialcognition, task-based demands were quite diﬀerent.
During adolescence, increased cognitive abilities contribute to ToM
development such that understanding of others can become more
complex and diﬀerentiated (Blakemore, 2012). It is notable, in fact that
the relation between verbal comprehension and ToM—as well as RF
across both domains—was higher than the relation between ToM and
RF. However, the magnitude of this relation is in line with previous
studies ﬁnding at least moderate associations between verbal ability
and social cognition (Milligan et al., 2007). This can partly be ascribed
to the fact that both of our social-cognitive measures are verbal tasks
that rely on both expressive and receptive language skills. Furthermore,
there is a large body of research demonstrating that language plays a
causal role in the development of ToM (e.g., Astington and Baird, 2005)
due to the fact that language is typically the tool used to represent and
communicate the mental states of others. Additionally, more complex
language abilities such as complementation syntax has been argued to
provide a necessary format to represent false beliefs (e.g., complex
sentences comprised of a tensed subordinate clause embedded under a
mental verb: Sally thinks that the marble is in the basket), which is an
early developing component of ToM (de Villiers and Pyers, 2002).
Also in adolescence, there is an expansion of social networks corresponding to increases in social awareness that contributes to ToM
development as well as self-reﬂection (Harter, 2012). Therefore, we
expected that RF regarding self would demonstrate greater relations
with general ToM capacity in our sample. In line with this hypothesis,
we found that when accounting for the eﬀects of verbal IQ and age, the
association between RF regarding self was uniquely related to ToM
above and beyond RF about relationships with caregivers. In fact, RF
about caregivers was no longer a signiﬁcant predictor of domain-general ToM capacity. Therefore, it is possible that by adolescence, when
the self-concept is more diﬀerentiated, RF about caregivers is less relevant to social understanding of others outside of the attachment
context. However, this conclusion should be tempered by the fact that
the two domains of RF evidenced a strong statistical overlap with one
another (more than 50%). While an estimate of multicollinearity suggested that this overlap should not have strongly aﬀected resulting
parameters, ﬁndings must be replicated using alternative measures. In
fact, high overlap is likely due to the use of the Child Attachment Interview in the current study. While the two domains of RF were obtained from separate prompts on the interview, in practice, discussion
within these prompts sometimes goes beyond the original subject of the
prompt. This is particularly true of the prompts that explore relationships with caregivers because adolescents are asked to consider their
own experience within the examples provided.
Finally, we found that when examining the role of borderline pathology in the relation between RF about self and domain-general ToM
capacity, it was only among adolescents with high levels of borderline
features that there was a positive and statistically signiﬁcant association
between RF about self and ToM. This was not a surprising ﬁnding as
self-other disturbance in BPD has been suggested to be a result of maladaptive parent-child dynamics during childhood (Fonagy and
Bateman, 2008). Further, disruptions in ToM are more likely to be
found in the context of close, attachment relationships among individuals with BPD (Sharp and Vanwoerden, 2015). As such, it is likely
that maladaptive parent-child dynamics characterized by impaired RF
is carried over into future interactions that a child may have. Speciﬁcally, among interactions with generalized others, individuals with BPD
have a lower threshold for activation of their attachment system, which
leads to emotion dysregulation and activation of representations of the
self and other. Therefore, particularly among those with BPD, ToM
impairments will be highly related to attachment-based disruptions in
RF.
These ﬁndings must be interpreted with some caution in context of
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