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Research on ﬁgurative language has a long tradition in psychiatry, as it is employed in psychotherapy and its
(mis)comprehension plays a substantial role in diﬀerential diagnostics of schizophrenic spectrum disorders.
Although often associated with empathy and mentalization, it has never been addressed in borderline personality disorder (BPD). Therefore, this study investigated metaphor comprehension and its relationship to cognitive and aﬀective empathy in 20 patients with BPD and 20 matched healthy controls who completed a metaphor
task comprising conventional metaphors (CM), novel metaphors (NM), meaningless stimuli (MS), and a rating
scale of familiarity, a factor known to inﬂuence performance. For cognitive and aﬀective empathy, the interpersonal reactivity index was applied. At ﬁrst patients with BPD seemed to have signiﬁcantly more problems in
comprehending CM, but not NM or MS, and were less familiar with CM. When familiarity with the stimulus was
controlled, this diﬀerence disappeared. As for empathy, only fantasy was positively related to familiar CM beyond borderline symptoms. Results indicate that the comprehension of novel metaphorical meaning is preserved
in patients with BPD.

1. Introduction
Language constitutes the core of psychopathological diagnostics
(Crow, 2010; DeLisi, 2001; Kasanin, 1949). While in everyday communication it is usually shaped by maxims to convey a message as
clearly as possible (Grice, 1975), there is a speciﬁc phenomenon where
ambiguity is constitutive: ﬁgurative language. The miscomprehension
of ﬁgurative language in particular has been used in diﬀerential diagnosis since the very beginning of psychiatry (Bleuler, 1911;
Kanner, 1946; Kircher et al., 2007; Mitchell and Crow, 2005;
Wegrocki, 1940; Wernicke, 1890). In line with this, a deﬁcit in understanding nonliteral, ﬁgurative language has traditionally been ascribed to schizophrenia and autism (Blaufarb, 1962; Bleuler, 1911;
Gorham, 1956; Kanner, 1946). A prime example of ﬁgurative language
is metaphor. As a ﬁgure of speech, metaphors originate in the transfer
of the semantic ﬁeld of one object to another (Glucksberg, 2003). While
evidence for impairments in metaphor comprehension is good for both
autism spectrum disorders (Kalandadze et al., 2018; Melogno et al.,
2019) and schizophrenia (Rossetti et al., 2018; Schmierer and
Rapp, 2009), a suggested speciﬁcity requires knowledge about impairments in other psychiatric conditions as well (Andreasen, 1977).

⁎

This holds further interest, as diagnoses like borderline personality
disorder (BPD) also experience psychotic symptoms (D'Agostino et al.,
2019; Thompson et al., 2019) and report similar cognitive biases as
psychotic patients (Puri et al., 2018). Unfortunately, research beyond
autism and schizophrenia is limited, in turn limiting knowledge about
miscomprehension as a transdiagnostic feature that can be applied to
BPD as well. To date, BPD has been characterized by an unstable sense
of self, emotional instability, and interpersonal hypersensitivity, as well
as patterns of unstable relationships (Gunderson et al., 2018). Although
the diagnostic and therapeutic process of BPD depends heavily on
language (Killick et al., 2016; Linehan, 1993; Stott et al., 2015), there
remains a lack of studies on ﬁgurative language in BPD. Preliminary
results suggest, however, that nonliteral language may constitute an
obstacle for adults with subclinical borderline symptoms.
Kieckhaefer et al. (2019) applied a video-based irony paradigm in
healthy adults and investigated the relationship between irony detection and subclinical autistic, schizotypal, and borderline traits. In their
study, borderline symptoms were signiﬁcantly negatively associated
with irony detection.
A glance at the clinical context reveals a wide spectrum of diﬀerent
opinions and attitudes toward the comprehension of and work with

Corresponding author.
E-mail address: anne-felsenheimer@web.de (A. Felsenheimer).

https://doi.org/10.1016/j.psychres.2020.113152
Received 5 February 2020; Received in revised form 26 May 2020; Accepted 28 May 2020
Available online 30 May 2020
0165-1781/ © 2020 Elsevier B.V. All rights reserved.

Psychiatry Research 291 (2020) 113152

A. Felsenheimer, et al.

metaphor task that includes conventional and novel metaphors, as well
as meaningless stimuli (Rapp et al., 2018). In addition, the task oﬀers
the option to diﬀerentially investigate unfamiliar stimuli, as conventional metaphors of a speciﬁc language need not be familiar to every
individual (Rapp, 2019; Rapp and Wild, 2011). In doing so, we tried to
distinguish a deﬁcit in pragmatic competence from a lack of familiarity.
Due to conﬂicting evidence regarding other disorders (Mashal and
Kasirer, 2011; Rapp et al., 2018; Zeev-Wolf et al., 2014), our hypothesis
on the inﬂuence of familiarity and novelty remained exploratory.
However, we expected metaphor comprehension to be associated with
mentalizing abilities as assessed via self-ratings of cognitive and aﬀective empathy scales.

metaphor in BPD. On the one hand, metaphor is considered a therapeutic tool often encouraged in dialectical behavioral therapy (DBT;
Linehan, 1993, pp. 209–212), where it is used as a strategy to help
patients to understand concepts of their psychopathology. Metaphors
empower individuals to apply their knowledge of a concrete and familiar issue to enhance their understanding of a less-known subject
(Gibbs, 1994; Lakoﬀ and Johnson, 2013). They help to mitigate the
extremes of a statement by expressing it indirectly (Giora, 2002) and
lessen reactance and feelings of control toward the therapist
(Linehan, 1993, p. 209). On the other hand, in mentalization-based
treatment (MBT; Allen and Fonagy, 2006), it has been argued that
metaphors should be applied cautiously, especially in the beginning of
therapy. This assumption is based on the idea that perspective taking
might be more challenging for patients with BPD (Fonagy and
Bateman, 2005). Figurative expressions require the listener to go beyond the literal as well: it is the hidden meaning that needs to be decoded (Searle, 1975). That is why the (mis)comprehension of pragmatic
language has often been associated with constructs like theory of mind
(ToM; Premack and Woodruﬀ, 1978) and mentalization (Frith and
Frith, 2003) as an ability to infer a speaker's intention that is not directly expressed in words (Champagne-Lavau and Charest, 2015;
Champagne-Lavau and Stip, 2010; Happe, 1995; Mo et al., 2008;
Sperber and Wilson, 2002, 1986), even though it is still unclear if
deﬁcits in ToM explain pragmatic competence alone (Bosco et al.,
2018) or only pertain to speciﬁc types, such as irony (Happe, 1995;
Langdon et al., 2002). In MBT the use of ﬁgurative language is claimed
to be restricted to a context in which the patient has already built up
stable inner representations (Bateman and Fonagy, 2016, p. 208;
Fonagy and Bateman, 2005, pp. 199–201). Without mentalizing skills,
ﬁgurative language might confuse rather than clarify. Conversely, once
stable self-representations have been established in the ﬁrst step, metaphors can serve to further improve mentalization skills when applied
within the patient's area of competence in the next step (Allen and
Fonagy, 2006). However, although research on social cognition in BPD
and impairments in mentalizing tasks has grown within the last decades
(Németh et al., 2018; Roepke et al., 2012), research on ﬁgurative language has not.
The original deﬁnition of metaphor has received more ﬁne-grained
speciﬁcations (Holyoak and Stamenkovíc, 2018; Slack, 1980). For example, in their career of metaphor hypothesis, Bowdle and
Gentner (2005) diﬀerentiate conventional and novel metaphors. Due to
repeated exposure, conventional metaphors are understood almost literally, while novel metaphors still require a matching of implied and
stated semantic ﬁelds (Slack, 1980). Novel metaphors are considered
more complex in comprehension (Bowdle and Gentner, 2005;
Gibbs, 1994; Giora, 2002), are processed more slowly (Damerall and
Kellogg, 2016; Glucksberg, 2003), are supposed to require distinct
cognitive processes (Bowdle and Gentner, 2005) and are associated
with diﬀerent hemispheric foci in the brain (Jung-Beeman, 2005;
Rapp et al., 2012). The distinction is reﬂected in psychopathologies as
well. Children with autism exhibit problems speciﬁcally with conventional metaphors (Mashal and Kasirer, 2011). For schizophrenia, studies are inconsistent. While Zeev-Wolf et al. (2014) demonstrated that
patients outperformed healthy controls in judging novel metaphors,
Rapp et al. (2018) reported that they underperformed. But even though
the speciﬁc impact of conventionality in psychiatric disorders is unclear, these results highlight the need to distinguish both types in empirical studies.
So far, neither metaphor comprehension nor its relation to mentalizing has been empirically investigated in patients with BPD. For this
reason, the aim of the study was to compare metaphor comprehension
in patients with BPD and healthy controls. Based on preliminary evidence in nonliteral language (Kieckhaefer et al., 2019) and languagebased social cognition paradigms in BPD (Baez et al., 2015), we hypothesized that patients with BPD would experience problems in metaphor comprehension compared to healthy adults. We applied a

2. Methods
2.1. Participants
Twenty patients with BPD were recruited at the Department of
Psychiatry and Psychotherapy, University of Tuebingen, Germany.
Patients met DSM-IV criteria for BPD according to the Structured
Clinical Interview for DSM-IV II (SCID II; Fydrich et al., 1997). Possible
comorbidities were assessed via SCID I (Wittchen et al., 1997). General
exclusion criteria were acute or anamnestic substance abuse or dependence, bipolar disorder, psychotic disorders, severe episodes of
major depression and neurological diseases. Inclusion criteria were a
normal or corrected to normal vision, age between 18 and 55 years,
native German speakers and diagnosed BPD in patients. All patients
were under inpatient treatment with DBT. A group of twenty healthy
controls (HC) was matched for age, verbal intelligence according to the
multiple-choice vocabulary test (MWT; Lehrl et al., 1995), gender,
educational level and handedness according to the Edinburgh inventory
(Oldﬁeld, 1971). The study protocol was approved by the ethics committee of the Medical Faculty of the University of Tuebingen and carried out according to the Declaration of Helsinki. All participants provided written informed consent and received a monetary compensation.
2.2. Measures
We used a German metaphor comprehension test previously applied
on patients with schizophrenia (Rapp et al., 2018). In brief, the test
contains novel metaphors (NM, e.g. “a tender sting”), conventional
metaphors (CM, e.g. “break a heart”) and meaningless statements (MS,
e.g. “sport of citrons”). First, participants indicate whether they are
familiar or unfamiliar with the stated phrasing. In the next step, one
given interpretation must be matched to the stimulus, containing either
a correct metaphoric meaning, a literal meaning, an unrelated meaning
as a distractor or the statement “this phrase does not make sense”,
which represents the correct choice for MS. Each stimulus type comprises 13 items and every correct identiﬁed interpretation counts as one
point. A full version of the test is provided within the supplementary
material.
Additionally, participants completed the short version of the
Borderline Symptom List (BSL-23; Bohus et al., 2009) and the Interpersonal Reactivity Index (IRI; Davis, 1983) as German short version
(Paulus, 2009). The IRI is a self-report instrument with two cognitive
(perspective taking, fantasy) and two aﬀective subscales (empathic
concern, personal distress). Being part of a more extensive research
project, both groups further completed measures not all of which reported here. Table 1 depicts demographics and self-report measures.
2.3. Statistical analysis
Since some variables failed to meet criteria for normality of distribution on a Shapiro-Wilk test (p < .05), we performed nonparametric tests in these cases. First, we compared the performance on each
stimulus type between HC and BPD applying a Mann-Whitney-U test,
2
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p = .1).
As regards the within-group analysis in the group of patients,
Friedman test showed a statistically signiﬁcant diﬀerence in accuracy
rates depending on the type of stimulus irrespective of their familiarity
(χ2(2) = 14.69, p = .001). Dunn-Bonferroni post hoc test were carried
out with signiﬁcant diﬀerences between CM and NM (z = -3.64,
p = .001), but not between MS and CM (z = 1.82, p = .21) or NM
(z = 1.82, p = .21; CM median = 12, IQR = 2; NM median = 9.5,
IQR = 6; MS median = 11, IQR = 1). These results highlight that NM
were harder to interpret than CM in patients with BPD. Next, for the
number of familiar stimuli, Friedman test showed statistically signiﬁcant diﬀerences depending on stimulus type (χ2(2) = 38.68, p <
.001), with post hoc Dunn-Bonferroni test indicating that all comparisons were statistically signiﬁcant (MS vs. NM: z = 2.69, p = .02; MS
vs. CM: z = 6.09, p < .001; CM vs. NM: z = -3.40, p = .002; CM
median = 10, IQR = 1; NM median = 3, IQR = 2.75; MS median = 0,
IQR = 0). Thus, patients were most familiar with CM, followed by NM,
but showed no familiarity with MS. In the last step, we analyzed the
proportion of familiar stimuli that were correctly answered. In contrast
to initially lower performance on NM compared to CM, taking the familiarity into account resulted in equal performance on both stimulus
types indicated by an exact Wilcoxon signed-rank (z = -1.58, p = .156;
CM median = 1, IQR = 0; NM median = 1, IQR = .20). In HC, the
pattern of signiﬁcance was the same: accuracy rates signiﬁcantly depended on the type of stimulus irrespective of their familiarity
(χ2(2) = 19.61, p < .001). Dunn-Bonferroni post hoc test showed
signiﬁcant diﬀerences between CM and NM (z = -4.02, p < .001), but
not between MS and CM (z = -1.66, p = .29) or NM (z = 2.37, p = .05;
CM median = 12, IQR = 2; NM median = 9.5, IQR = 6; MS
median = 11, IQR = 2; see Fig. 1). The number of familiar stimuli
signiﬁcantly depended on stimulus type (χ2(2) = 40.00, p < .001),
with post hoc Dunn-Bonferroni test showing that all comparisons were
diﬀering statistically signiﬁcant (MS vs. NM: z = 3.16, p = .005; MS vs.
CM: z = 6.33, p < .001; CM vs. NM: z = -3.16, p = .005; CM
median = 12, IQR = 2; NM median = 2, IQR = 2.75; MS median = 0,
IQR = 0). Finally, Wilcoxon signed-rank test showed no diﬀerence in
CM and NM when the proportion of familiar stimuli that had been
answered correctly was analyzed (z = -2.03, p = .06; CM median = 1,
IQR = 0; NM median = 1, IQR = .09).
To test for the association between borderline symptoms, empathy
and metaphor comprehension, Pearson correlation coeﬃcients were
estimated for IRI scales and performance on as well as familiarity with
NM, CM and MS. Due to ceiling eﬀects and low variability within each
group, only correlation coeﬃcients across all participants are reported.
High borderline symptoms were signiﬁcantly associated with empathetic concern (r = .43, p = .006), personal distress (r = .66, p < .001)
and fantasy (r = .40, p = .01), as well as low performance on the
number of correct CM (r = -.59, p < .001), the number of familiar CM
(r= -.59, p < .001) and the proportion of correct identiﬁed CM that
had been rated as familiar (r = -.34, p = .03). There was no link between any scores of NM and reported BPD psychopathology (all p >
.05). Next, the association between empathy, performance and familiarity was examined. Across all participants, the number of correct
identiﬁed NM, CM and MS was not associated with any of the IRI scales
(all p > .05). However, familiarity with CM was lower in individuals
reporting high empathetic concern (r = -.47, p = .002) and personal
distress (r = -.47, p = .002). Further, the proportion of correct identiﬁed CM that had been rated as familiar correlated signiﬁcantly positive with fantasy (r = .34, p = .032). These results gave rise to the
question whether empathy scales generated a surplus variance over
borderline symptoms. Thus, correlations were reanalyzed, controlling
for BSL-scores. In partial correlation analysis, the relationship between
personal distress, empathetic concern and number of selected familiar
CM was no longer evident, suggesting that the relationship between
aﬀective empathy and familiarity was mainly driven by borderline
symptoms. In contrast, performance on CM was signiﬁcantly higher in

Table 1
Mean values, standard deviations, frequencies and p-values for healthy controls
(HC) and patients with BPD in demographics and self-rating questionnaires.

age
male/female
handedness (right/left)
educational level (median/IQR)
verbal intelligence
BSL-23a
IRI
personal distress
empathetic concern
perspective taking
fantasy
a
b
c
d

BPD (n = 20)
Value

HC (n = 20)
Value

p

28.25 (9.16)
5/15
17/3
4 (1)
29.40 (4.58)
2.27 (1.08)

28.45 (7.83)
12/8
19/1
5 (1)
31.00 (3.40)
0.33 (0.50)

.60b
.31c
.29c
.15b
.24b
< .001b

16.00
15.90
13.95
14.40

10.90
14.60
15.60
12.25

< .001d
.13d
.08d
.06d

(3.13)
(2.97)
(3.05)
(3.65)

(2.77)
(2.12)
(2.78)
(3.32)

BSL-23 = borderline symptom list 23, IRI = interpersonal reactivity index
Mann-Whitney-U test
Pearson’s chi-squared test
t-test

with the number of correct identiﬁed stimuli as dependent variable. In
the next step, we tested if both groups diﬀered on their familiarity with
the stimulus types. Finally, we compared performance on only those
items that had previously been rated as familiar. Considering the small
sample size the exact method for calculating p-values was chosen. As
for the within-group analyses of performance and familiarity, Wilcoxon
signed-rank tests, Friedman test and Dunn-Bonferroni post hoc tests
were carried out. Due to the exploratory character of the study alpha
was set at .05 (two tailed) and Holm-Bonferroni corrections for multiple
comparisons were applied. Data were analyzed using SPSS 24 (IBM
Corp., Armonk, NY, USA).

3. Results
Groups did not diﬀer signiﬁcantly in age (Z = -.53, p = .60), gender
(Z = 1.03, p = .31), verbal intelligence (Z = -1.19, p = .24), educational level (Z = -1.68, p = .15) and handedness (Z = 1.11, p = .29).
BPD patients experienced signiﬁcantly more borderline symptoms
(Z = -4.59, p < .001) and personal distress (t (38) = -5.46, p < .001).
First, we tested group diﬀerences between patients and HC in the
accuracy of detecting diﬀerent stimuli types, irrespective of the individual familiarity with the stimulus (see Fig. 1). According to the
Mann-Whitney-U test, accuracy did not diﬀer between groups on NM
and MS (NM: Z = -.63, p = .55, corrected p = .90; MS: Z = -.79,
p = .45, corrected p = .90). However, patients with BPD showed a
signiﬁcant lower amount of correct identiﬁed CM (Z = -2.69, p = .013,
corrected p = .039).
Next, we tested if familiarity with the stimulus type diﬀered between patients and HC (see Fig. 2). According to the Mann-Whitney-U
test, patients with BPD indicated to be less familiar with most of the CM
than HC (Z = -3.44, p = .001, corrected p = .003). However, both
groups did not diﬀer in their familiarity with other stimulus types (NM:
Z = -.48, p = .64, corrected p = 1; MS: Z = -1.10, p = .58, corrected
p = 1).
Finally, we compared only those metaphors between patients and
HC, that were familiar to them (see Fig. 3). As dependent variable we
chose the proportion of familiar stimuli that were correctly answered.
In each condition, we divided the number of correctly identiﬁed stimuli
that had been speciﬁed as familiar by the number of familiar stimuli. In
MS and for three NM in the group of BPD this would have led to a
division by zero. Therefore, we only considered NM and CM and excluded data of those three patients for NM. According to MannWhitney-U test, no diﬀerences between groups on the proportion of
correct identiﬁed metaphors on any stimulus type could be found (NM:
Z = -.39, p = .76, corrected p = 1; CM: Z = -1.43, p = .60, corrected
3

Psychiatry Research 291 (2020) 113152

A. Felsenheimer, et al.

Fig. 1. Number of correct stimuli in the multiple choice metaphor test in healthy controls (HC) and patients (BPD) depending on stimulus type. A value of 13 would
indicate perfect performance in any subject. Mann-Whitney-U test resulted in signiﬁcant diﬀerences between HC and BPD in the accuracy of the detection of
conventional metaphors. In both groups, Friedman tests showed signiﬁcant lower performance in novel compared to conventional metaphors.

se. This is of importance, as equal performance on NM indicates that
patients with BPD were not limited in their ability to interpret new
metaphorical meanings in the ﬁrst place.
Nonetheless, although both groups were matched in terms of verbal
intelligence and educational level, patients reported to be less familiar
with CM. In general, familiarity should reﬂect perceived experience
with the stimulus. But when people are asked to evaluate a phrase for
abstract qualities, they sometimes apply other sources than the one in
question. In the case of ﬁgurative language, participants often use
processing ﬂuency to evaluate familiarity (Thibodeau et al., 2018;
Thibodeau and Durgin, 2011). One can thus ask whether the low familiarity ratings in BPD might reﬂect a problem with validity rather
than lack of knowledge. One potential confounder may be patients’
level of conﬁdence. Several studies have shown that patients with BPD
are less conﬁdent in their decisions in emotional tasks (Kaletsch et al.,
2014; Niedtfeld, 2017; Thome et al., 2016). Notably, stimuli with low
conﬁdence were mostly ambiguous (Kaletsch et al., 2014;
Niedtfeld, 2017), which constitutes nonliteral language by deﬁnition.
Thus, the categorical assessment of familiarity applied here might have
inclined patients to indicate a phrasing they were uncertain of as
nonfamiliar. In general, categorical classiﬁcations of familiarity seem
oversimple and insuﬃciently representative of such a complex concept.
Research speciﬁcally addressing this aspect indicates that metaphor
familiarity may represent a dimensional phenomenon (Blasko and
Connine, 1993; Lai et al., 2015). But while a continuous operationalization might decrease the potential confounding between familiarity and comprehension, it would not solve the problem of validity. This is of particular relevance in BPD, as Fonagy and

individuals scoring high on fantasy both in accuracy of all (r = .54, p <
.001) and only familiar stimuli (r = .55, p = .001) when the eﬀect of
borderline symptoms was controlled for.
4. Discussion
To best of our knowledge, this was the ﬁrst study to empirically
investigate the comprehension of metaphors in patients with BPD. We
applied a metaphor comprehension test (Rapp et al., 2018) that differentiates between NM, CM, and MS and takes the familiarity of each
stimulus into account. The results indicated no impairment in the
comprehension of novel metaphorical meanings in patients with BPD.
Despite high performance on comprehending CM, patients with BPD
initially appeared to perform worse than healthy individuals. However,
this putative impairment could be explained by lower familiarity: Upon
analyzing only those stimuli that had been indicated as known, this
diﬀerence disappeared.
It is a well-known eﬀect that unfamiliar and novel metaphors are
harder to interpret and more complex (Bowdle and Gentner, 2005;
Damerall and Kellogg, 2016; Giora, 1997). Accordingly, in both samples performance on NM was lower than on CM. However, familiarity is
not equivalent to the conventionality of a metaphor (Blasko and
Connine, 1993). Although a conventional stimulus should be familiar to
most people, this need not be true of any particular individual – making
its interpretation more diﬃcult. This eﬀect might explain the lower
performance on CM when familiarity had not been taken into account:
Being less familiar, the stimulus might have shown greater diﬃculty for
BPD than for HC without reﬂecting an inability to understand CM per
4
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Fig. 2. Familiarity with stimulus types in healthy controls (HC) and patients (BPD). Mann-Whitney-U test resulted in signiﬁcant diﬀerences between HC and BPD in
the familiarity with conventional metaphors. Within-group analyses indicated that conventional metaphors were most familiar to both groups, followed by novel
metaphors and meaningless stimuli.

symptoms. Reanalysis of the results suggests the latter to be the case.
While empathetic concern and personal distress were associated at ﬁrst
with the familiarity with CM, this relationship disappeared when the
eﬀect of borderline symptoms was controlled. However, it has been
suggested that the role of aﬀective empathy is greater in emotional
metaphors (Holyoak and Stamenkovíc, 2018). Emotional metaphors
diﬀer in their cognitive demands and brain language lateralization
(Mirous and Beeman, 2012) and have been repeatedly demonstrated to
activate the amygdala (Bohrn et al., 2012; Citron and Goldberg, 2014;
Rapp, 2019). Patients with BPD experience heightened sensitivity to
emotional stimuli (Herpertz et al., 2014; Németh et al., 2018), which is
accompanied with heightened fMRI activity in the amygdala
(Domes et al., 2009; Donegan et al., 2003; Hazlett et al., 2012;
Mier et al., 2013; Minzenberg et al., 2006; Schulze et al., 2016). Both
ﬁndings imply that an aﬀect-oriented approach to mentalization might
interfere more with emotional metaphors. The current test was not
explicitly developed for emotional metaphors, although some stimuli
expressed emotional content (see supplementary material). Future
studies should examine the role of emotions in metaphors and their
relationship with aﬀective empathy in BPD, including material controlling for valence and arousal (Citron et al., 2020, Citron et al., 2019).
Although our pilot study was in no way designed to provide authoritative data on the discriminative power of metaphor comprehension, two conclusions with clinical relevance may nonetheless be justiﬁed. First, our ﬁnding is compatible with the widespread clinical
impression that metaphor and proverb comprehension is more impaired
in schizophrenia and autism than in other frequent disorders (Rapp and
Wild, 2011). Second, as with healthy subjects (Damerall and

Bateman (2016) suggest that beside low mentalizing (thinking about
others’ thoughts), low metacognition (thinking about own thoughts)
shapes the pathology as well. Likewise, estimating familiarity constitutes a metacognitive process, as it requires thinking about own exposure to a stimulus. Future studies should include continuous conﬁdence ratings as well as adequate quantiﬁcations such as signaldetection models (Fleming and Lau, 2014) to gain further insight into
the relationship between metacognition and ﬁgurative language in
BPD.
This study aimed to address the relationship between metaphor
comprehension, borderline symptoms, and empathy. As for NM, performance and familiarity was associated neither with borderline
symptoms nor empathy scales. This is consistent with the view that
understanding new metaphorical expressions requires such processes as
categorization and analogy (Holyoak and Stamenkovíc, 2018) rather
than explicit mentalizing strategies (Langdon et al., 2002;
Norbury, 2005). In CM, higher BPD psychopathology was related to
lower performance and lesser familiarity. This association was even
evident in CM that had been corrected for familiarity. However, due to
almost ceiling performance, variability was substantially limited, and
this result should be considered with caution. Regarding empathy,
personal distress and empathetic concern, both subsumed as aﬀective
empathy, were closely linked with borderline symptoms. This has been
shown multiple times (Guttman and Laporte, 2000; Jeung and
Herpertz, 2014; New et al., 2012) and is in line with a rather aﬀectoriented way of understanding mental states in BPD (Gunderson et al.,
2018), but it raised the question of whether empathy explains a substantial proportion of the performance on CM beyond borderline
5
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Fig. 3. Proportion of familiar metaphors that were correctly answered in healthy controls (HC) and patients (BPD) depending on metaphor type. In contrast to results
on the accuracy irrespective of famililiarity, Mann-Whitney-U and Wilcoxon signed-rank test resulted no signiﬁcant diﬀerences between HC and BPD, as well as NM
and CM.

the scale clariﬁes its connection to conventional ﬁgurative language:
Fantasy measures a speciﬁc form of cognitive empathy, the tendency to
identify with characters in books and movies (Davis, 1983), whereby it
is at least partly confounded with fondness for (Nomura and
Akai, 2012) and exposure to (Mar et al., 2006) ﬁction, probably pertaining to those individuals confronted with a wide range of ﬁgurative
expressions. Thus, it might be a more appropriate matching variable
than the mere level of education when it comes to conventionalized,
idiomatic expressions.
In this study we applied a metaphor comprehension task. However,
our ﬁndings cannot be generalized to all forms of ﬁgurative language.
Other types, such as irony, might diﬀer in cognitive demands (Beck and
Weber, 2016; Gibbs, 1994; Happe, 1995; Rapp, 2019) and required
brain structures (Rapp et al., 2012). In line with this, our results diﬀer
from those of studies on social cognition in BPD (Roepke et al., 2012) as
well as preliminary ﬁndings in irony, showing that subclinical borderline symptoms in nonclinical adults are associated with lower performance on an irony detection task (Kieckhaefer et al., 2019). Metaphors,
in contrast to irony, might not cause confusion in BPD, as they might
rely less on mentalizing capacities (Happe, 1995) - leading directly back
to the scientiﬁc debate as to whether mentalizing abilities are even
directly linked to or at the base of all pragmatic competence
(Bosco et al., 2018). Future studies should include diﬀerent forms of
ﬁgurative language within one experimental setting. Irony in particular
appears a strong candidate for investigating the role of mentalizing in
clinical groups of BPD.
Apart from other forms of ﬁgurative language, we do not believe
that our results necessarily generalize to all forms of metaphors.

Kellogg, 2016), it makes a diﬀerence for the comprehension process
(and its success) whether an individual is familiar with a ﬁgurative
expression. To use unfamiliar and not decomposable proverbs or metaphors for clinical evaluation is often not recommended in bedside
clinical practice. Our ﬁnding that familiarity is a relevant factor in
performance further strengthens this clinical advice and points to the
importance of familiarity with the stimuli used for testing (Blasko and
Connine, 1993; Damerall and Kellogg, 2016).
We are aware of several limitations. First, as shown in a review by
Jeung and Herpertz (2014), several studies highlight the relevance of
complex paradigm when trying to detect slight nuances in which BPD
patients diﬀer to controls while attributing intentions. Impairments
were mostly dominant in tests with ecologically valid material such as
the Movie for the Assessment of Social Cognition (MASC; Sharp et al.,
2011; Somma et al., 2019; Vaskinn et al., 2015). The current study,
however, comprised only written metaphors without context. In future
studies, for both mentalization and metaphors, more enriched paradigms than self-report questionnaires might be more appropriate for
BPD. Second, in the applied paradigm, CM consisted of idiomatic expressions, which are in many respects diﬀerent from metaphors. As a
subset of ﬁxed expressions, the meaning of an idiom is not derived
purely via semantic composition (Glucksberg, 2008). Instead, by virtue
of an arbitrary combination of signiﬁer and signiﬁed, idioms are subject
to a learning process similar to that of regular vocabulary and rely more
on semantic memory (Cacciari, 2014; Glucksberg, 2008). In this context, it seems noteworthy that fantasy appeared to be the only scale
linked to performance on CM but not NM once the eﬀect of borderline
symptoms and even familiarity was controlled. Closer examination of
6
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for new metaphorical content. An apparent reduced understanding of
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lack of familiarity might lead to confusion in the patient when applying
ﬁgurative language in diﬀerential diagnostics and therapeutic interventions, this confusion should be easily resolved by guiding explanations.

Allen, J.G., Fonagy, P. (Eds.), 2006. Handbook of Mentalization-Based Treatment. John
Wiley & Sons Ltd, Chichester.
Andreasen, N.C., 1977. Reliability and validity of proverb intepretation to assess mental
status. Compr. Psychiatry 18, 465–472. https://doi.org/10.1016/0010-440X(77)
90046-3.
Baez, S., Marengo, J., Perez, A., Huepe, D., Font, F.G., Rial, V., Gonzalez-Gadea, M.L.,
Manes, F., Ibanez, A., 2015. Theory of mind and its relationship with executive
functions and emotion recognition in borderline personality disorder. J.
Neuropsychol. 9, 203–218. https://doi.org/10.1111/jnp.12046.
Bateman, A., Fonagy, P., 2016. Mentalization-based treatment for personality disorders,
ﬁrst ed. Oxford University Press, Oxford. https://doi.org/10.1093/med:psych/
9780199680375.001.0001.
Beck, S.D., Weber, A., 2016. Bilingual and monolingual idiom processing is cut from the
same cloth: the role of the L1 in literal and ﬁgurative meaning activation. Front.
Psychol. 7, 1350. https://doi.org/10.3389/fpsyg.2016.01350.
Blasko, D.G., Connine, C.M., 1993. Eﬀects of familiarity and aptness on metaphor processing. J. Exp. Psychol. Learn. Mem. Cogn. 19, 295–308. https://doi.org/10.1037/
0278-7393.19.2.295.
Blaufarb, H., 1962. A demonstration of verbal abstracting ability in chronic schizophrenics under enriched stimulus and instructional conditions. J. Consult. Psychol.
26, 471–475. https://doi.org/10.1037/h0045408.
Bleuler, E., 1911. In: Deuticke, F. (Ed.), Dementia praecox oder Gruppe der
Schizophrenien. Handbuch der Psychiatrie, Leipzig, Wien.
Bohrn, I.C., Altmann, U., Jacobs, A.M., 2012. Looking at the brains behind ﬁgurative
language - a quantitative meta-analysis of neuroimaging studies on metaphor, idiom,
and irony processing. Neuropsychologia. https://doi.org/10.1016/j.
neuropsychologia.2012.07.021.
Bohus, M., Kleindienst, N., Limberger, M.F., Stieglitz, R.D., Domsalla, M., Chapman, A.L.,
Steil, R., Philipsen, A., Wolf, M., 2009. The short version of the Borderline Symptom
List (BSL-23): development and initial data on psychometric properties.
Psychopathology 42, 32–39. https://doi.org/10.1159/000173701.
Bosco, F.M., Tirassa, M., Gabbatore, I., 2018. Why pragmatics and theory of mind do not
(Completely) overlap. Front. Psychol. 9, 1453. https://doi.org/10.3389/fpsyg.2018.
01453.
Bowdle, B.F., Gentner, D., 2005. The career of metaphor. Psychol. Rev. 112, 193–216.
https://doi.org/10.1037/0033-295X.112.1.193.
Cacciari, C., 2014. Processing multiword idiomatic strings: many words in one? Ment.
Lex. 9, 267–293. https://doi.org/10.1075/ml.9.2.05cac.
Champagne-Lavau, M., Charest, A., 2015. Theory of mind and context processing in
schizophrenia: the role of social knowledge. Front. Psychiatry 6. https://doi.org/10.
3389/fpsyt.2015.00098.
Champagne-Lavau, M., Stip, E., 2010. Pragmatic and executive dysfunction in schizophrenia. J. Neurolinguistics 23, 285–296. https://doi.org/10.1016/j.jneuroling.
2009.08.009.
Citron, F.M.M., Cacciari, C., Funcke, J.M., Hsu, C.T., Jacobs, A.M., 2019. Idiomatic expressions evoke stronger emotional responses in the brain than literal sentences.
Neuropsychologia. https://doi.org/10.1016/j.neuropsychologia.2019.05.020.
Citron, F.M.M., Goldberg, A.E., 2014. Metaphorical sentences are more emotionally engaging than their literal counterparts. J. Cogn. Neurosci. 26, 2585–2595. https://doi.
org/10.1162/jocn_a_00654.
Citron, F.M.M., Lee, M., Michaelis, N., 2020. Aﬀective and psycholinguistic norms for
German conceptual metaphors (COMETA). Behav. Res. Methods. https://doi.org/10.
3758/s13428-019-01300-7.
Crow, T.J., 2010. The nuclear symptoms of schizophrenia reveal the four quadrant
structure of language and its deictic frame. J. Neurolinguistics 23, 1–9. https://doi.
org/10.1016/j.jneuroling.2009.08.005.
D'Agostino, A., Rossi Monti, M., Starcevic, V., 2019. Psychotic symptoms in borderline
personality disorder: an update. Curr. Opin. Psychiatry 32, 22–26. https://doi.org/
10.1097/YCO.0000000000000462.
Damerall, A.W., Kellogg, R.T., 2016. Familiarity and aptness in metaphor comprehension.
Am. J. Psychol. 129, 49–64. https://doi.org/10.5406/amerjpsyc.129.1.0049.
Davis, M.H., 1983. Measuring individual diﬀerences in empathy: evidence for a multidimensional approach. J. Pers. Soc. Psychol. 44, 113–126. https://doi.org/10.1037/
0022-3514.44.1.113.
DeLisi, L.E., 2001. Speech disorder in schizophrenia. Schizophr. Bull. 27, 481–496.
https://doi.org/10.1093/oxfordjournals.schbul.a006889.
Domes, G., Schulze, L., Herpertz, S.C., 2009. Emotion recognition in borderline personality disorder-a review of the literature. J. Pers. Disord. 23, 6–19. https://doi.org/10.
1521/pedi.2009.23.1.6.
Donegan, N.H., Sanislow, C.A., Blumberg, H.P., Fulbright, R.K., Lacadie, C., Skudlarski,
P., Gore, J.C., Olson, I.R., McGlashan, T.H., Wexler, B.E., 2003. Amygdala hyperreactivity in borderline personality disorder: implications for emotional dysregulation. Biol. Psychiatry 54, 1284–1293. https://doi.org/10.1016/S0006-3223(03)
00636-X.
Dziobek, I., Preißler, S., Grozdanovic, Z., Heuser, I., Heekeren, H.R., Roepke, S., 2011.
Neuronal correlates of altered empathy and social cognition in borderline personality
disorder. Neuroimage. https://doi.org/10.1016/j.neuroimage.2011.05.005.
Fleming, S.M., Lau, H.C., 2014. How to measure metacognition. Front. Hum. Neurosci.
https://doi.org/10.3389/fnhum.2014.00443.
Fonagy, P., Bateman, A.W., 2005. Attachment Theory and Mentalization-Oriented Model
of Borderline Personality Disorder. Oldham, Skodol, Bender (Eds.), The American
Psychiatric Publishing textbook of personality disorders American Psychiatric
Publishing, Inc, Arlington, VA, US, pp. 187–207.

CRediT authorship contribution statement
Anne Felsenheimer: Conceptualization, Methodology, Formal
analysis, Investigation, Writing - original draft, Visualization. Carolin
Kieckhaefer: Conceptualization, Investigation, Writing - review &
editing, Software. Alexander Michael Rapp: Conceptualization,
Resources, Writing - original draft, Supervision, Project administration.
Declaration of Competing Interest
None.
Supplementary materials
Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.psychres.2020.113152.
7

Psychiatry Research 291 (2020) 113152

A. Felsenheimer, et al.

Melogno, S., Pinto, M.A., Scalisi, T.G., Orsolini, M., Tarani, L., Di Filippo, G., 2019.
Reasoning on ﬁgurative language. Brain Sci. 9. https://doi.org/10.3390/
brainsci9030058.
Mier, D., Lis, S., Esslinger, C., Sauer, C., Hagenhoﬀ, M., Ulferts, J., Gallhofer, B., Kirsch,
P., 2013. Neuronal correlates of social cognition in borderline personality disorder.
Soc. Cogn. Aﬀect. Neurosci. 8, 531–537. https://doi.org/10.1093/scan/nss028.
Minzenberg, M.J., Poole, J.H., Vinogradov, S., 2006. Social-emotion recognition in borderline personality disorder. Compr. Psychiatry 47 (6), 468–474. https://doi.org/10.
1016/j.comppsych.2006.03.005.
Mirous, H.J., Beeman, M., 2012. Bilateral processing and aﬀect in creative language
comprehension. Handb. Neuropsychol. Lang. 1, 317–341. https://doi.org/10.1002/
9781118432501.ch16.
Mitchell, R.L.C., Crow, T.J., 2005. Right hemisphere language functions and schizophrenia: the forgotten hemisphere? Brain 128, 963–978. https://doi.org/10.1093/
brain/awh466.
Mo, S., Su, Y., Chan, R.C.K., Liu, J., 2008. Comprehension of metaphor and irony in
schizophrenia during remission: the role of theory of mind and IQ. Psychiatry Res.
157, 21–29. https://doi.org/10.1016/j.psychres.2006.04.002.
Németh, N., Mátrai, P., Hegyi, P., Czéh, B., Czopf, L., Hussain, A., Pammer, J., Szabó, I.,
Solymár, M., Kiss, L., Hartmann, P., Szilágyi, Á.L., Kiss, Z., Simon, M., 2018. Theory
of mind disturbances in borderline personality disorder: a meta-analysis. Psychiatry
Res. 270, 143–153. https://doi.org/10.1016/j.psychres.2018.08.049.
New, A.S., aan het Rot, M., Ripoll, L.H., Mercedes Perez-Rodriguez, M., Lazarus, S.,
Zipursky, E., Weinstein, S.R., Koenigsberg, H.W., Hazlett, E.A., Goodman, M., Siever,
L.J., 2012. Empathy and alexithymia in borderline personality disorder: clinical and
laboratory measures. J. Pers. Disord. 26, 660–675. https://doi.org/10.1521/pedi.
2012.26.5.660.
Niedtfeld, I., 2017. Experimental investigation of cognitive and aﬀective empathy in
borderline personality disorder: Eﬀects of ambiguity in multimodal social information processing. Psychiatry Res. 253, 58–63. https://doi.org/10.1016/j.psychres.
2017.03.037.
Nomura, K., Akai, S., 2012. Empathy with ﬁctional stories: reconsideration of the Fantasy
scale of the interpersonal reactivity index. Psychol. Rep. https://doi.org/10.2466/
02.07.09.11.PR0.110.1.304-314.
Norbury, C.F., 2005. The relationship between theory of mind and metaphor: evidence
from children with language impairment and autistic spectrum disorder. Br. J. Dev.
Psychol. 23, 383–399. https://doi.org/10.1348/026151005X26732.
Oldﬁeld, R.C., 1971. The assessment and analysis of handedness: the Edinburgh inventory. Neuropsychologia 9, 97–113. https://doi.org/10.1016/0028-3932(71)
90067-4.
Paulus, C., 2009. Der Saarbrücker Persönlichkeitsfragebogen (SPF-IRI) zur Messung von
Empathie.
Premack, D., Woodruﬀ, G., 1978. Does the chimpanzee have a theory of mind? Behav.
Brain Sci. https://doi.org/10.1017/S0140525X00076512.
Rapp, A., Felsenheimer, A.K., Langohr, K., Klupp, M., 2018. The comprehension of familiar and novel metaphoric meanings in schizophrenia: a pilot study. Front. Psychol.
8, 2251. https://doi.org/10.3389/fpsyg.2017.02251.
Puri, P., Kumar, D., Muralidharan, K., Kishore, M.T., 2018. Individuals with Borderline
Personality Disorder manifest cognitive biases implicated in psychosis. Psychiatry
Res. 267, 414–419. https://doi.org/10.1016/j.psychres.2018.06.040.
Rapp, A.M., 2019. Comprehension of metaphors and idioms. In: Zubicaray, G., Schiller,
N.O. (Eds.), The Oxford Handbook of Neurolinguistics. Oxford University Press, pp.
709–735. https://doi.org/10.1093/oxfordhb/9780190672027.013.28.
Rapp, A.M., Mutschler, D.E., Erb, M., 2012. Where in the brain is nonliteral language? A
coordinate-based meta-analysis of functional magnetic resonance imaging studies.
Neuroimage 63, 600–610. https://doi.org/10.1016/j.neuroimage.2012.06.022.
Rapp, A.M., Wild, B., 2011. Nonliteral language in alzheimer dementia: a review. J. Int.
Neuropsychol. Soc. 17, 207–218. https://doi.org/10.1017/S1355617710001682.
Roepke, S., Vater, A., Preißler, S., Heekeren, H.R., Dziobek, I., 2012. Social cognition in
borderline personality disorder. Front. Neurosci. 4, 182. https://doi.org/10.3389/
fnins.2012.00195.
Rossetti, I., Brambilla, P., Papagno, C., 2018. Metaphor comprehension in schizophrenic
patients. Front. Psychol. 9, 670. https://doi.org/10.3389/fpsyg.2018.00670.
Schmierer, P., Rapp, A.M., 2009. Non-literal language comprehension in Schizophrenia: a
review of articles published between 1977 and 2009. In: Schneider, F. (Ed.),
Psychische Erkrankungen in der Lebensspanne. Abstractbuch Zum DGPPN-Kongress
2009. DGPPN, Berlin, pp. 89.
Schulze, L., Schmahl, C., Niedtfeld, I., 2016. Neural correlates of disturbed emotion
processing in borderline personality disorder: a multimodal meta-analysis. Biol.
Psychiatry 79, 97–106. https://doi.org/10.1016/j.biopsych.2015.03.027.
Schwind, J.K., Beanlands, H., McCay, E., Martin, L.S., Wang, A.H., Fredericks, S.,
Newman, K., Santa Mina, E., Aiello, A., Rose, D., 2019. A river journey: metaphoric
reﬂection on a study exploring Dialectical Behaviour Therapy–Skills Group with senior nursing students. Reﬂective Pract. 20 (4), 469–482. https://doi.org/10.1080/
14623943.2019.1638245.
Searle, J.R., 1975. Indirect Speech Acts. In: Cole, P., Morgan, J.L. (Eds.), Speech Acts.
Brill, Leiden, Niederlande, pp. 59–82. https://doi.org/10.1163/9789004368811_
004.
Sharp, C., Pane, H., Ha, C., Venta, A., Patel, A.B., Sturek, J., Fonagy, P., 2011. Theory of
mind and emotion regulation diﬃculties in adolescents with borderline traits. J. Am.
Acad. Child Adolesc. Psychiatry 50, 563–573. https://doi.org/10.1016/j.jaac.2011.
01.017.
Slack, J.M., 1980. Metaphor comprehension. Psychol. Bull. 144, 23. https://doi.org/10.
3115/981436.981442.
Somma, A., Ferrara, M., Terrinoni, A., Frau, C., Ardizzone, I., Sharp, C., Fossati, A., 2019.
Hypermentalizing as a marker of borderline personality disorder in Italian

Fonagy, P., Bateman, A.W., 2016. Adversity, attachment, and mentalizing. Compr.
Psychiatry. https://doi.org/10.1016/j.comppsych.2015.11.006.
Frith, U., Frith, C.D., 2003. Development and neurophysiology of mentalizing. Philos.
Trans. R. Soc. B Biol. Sci. 358, 459–473. https://doi.org/10.1098/rstb.2002.1218.
Fydrich, T., Renneberg, B., Schmitz, B., Wittchen, H.-U., 1997. Strukturiertes Klinisches
Interview für DSM-IV Achse II. Persönlichkeitsstörungen, Hogrefe, Göttingen.
Gibbs, R.W., 1994. The Poetics of Mind, Transferre. Cambridge Univ. Press, Cambridge.
Giora, R., 2002. Literal vs. ﬁgurative language. J. Pragmat. 34, 487–506. https://doi.org/
10.1016/S0378-2166(01)00045-5.
Giora, R., 1997. Understanding ﬁgurative and literal language: the graded salience hypothesis. Cogn. Linguist. 8, 183–206. https://doi.org/10.1515/cogl.1997.8.3.183.
Glucksberg, S., 2008. Understanding ﬁgurative language: from metaphor to idioms.
Understanding Figurative Language: from Metaphor to Idioms. Oxford University
Press. https://doi.org/10.1093/acprof:oso/9780195111095.001.0001.
Glucksberg, S., 2003. The psycholinguistics of metaphor. Trends Cogn. Sci. 7, 92–96.
https://doi.org/10.1016/S1364-6613(02)00040-2.
Gorham, D.R., 1956. Use of the proverbs test for diﬀerentiating schizophrenics from
normals. J. Consult. Psychol. 20, 435–440. https://doi.org/10.1037/h0042949.
Grice, P., 1975. Logic and conversation. In: Cole, P., Morgan, J.L. (Eds.), Studies in Syntax
and Semantics III: Speech Acts. Academic Press, New York, pp. 41–59. https://doi.
org/10.1057/9780230005853_5.
Gunderson, J.G., Herpertz, S.C., Skodol, A.E., Torgersen, S., Zanarini, M.C., 2018.
Borderline personality disorder. Nat. Rev. Dis. Prim. 4, 18029. https://doi.org/10.
1038/nrdp.2018.29.
Guttman, H.A., Laporte, L., 2000. Empathy in families of women with borderline personality disorder, anorexia nervosa, and a control group. Fam. Process. 39, 345–358.
https://doi.org/10.1111/j.1545-5300.2000.39306.x.
Happe, F.G.E., 1995. Understanding minds and metaphors. Metaphor Symb. Act. 10,
275–295. https://doi.org/10.1207/s15327868ms1004_3.
Hazlett, E.A., Zhang, J., New, A.S., Zelmanova, Y., Goldstein, K.E., Haznedar, M.M.,
Meyerson, D., Goodman, M., Siever, L.J., Chu, K.W., 2012. Potentiated amygdala
response to repeated emotional pictures in borderline personality disorder. Biol.
Psychiatry 72, 448–456. https://doi.org/10.1016/j.biopsych.2012.03.027.
Herpertz, S.C., Jeung, H., Mancke, F., Bertsch, K., 2014. Social dysfunctioning and brain
in borderline personality disorder. Psychopathology 47, 417–424. https://doi.org/
10.1159/000365106.
Holyoak, K.J., Stamenkovíc, D., 2018. Metaphor comprehension: a critical review of
theories and evidence. Psychol. Bull. https://doi.org/10.1037/bul0000145.
Jeung, H., Herpertz, S.C., 2014. Impairments of interpersonal functioning.
Psychopathology 47, 220–234. https://doi.org/10.1159/000357191.
Jung-Beeman, M., 2005. Bilateral brain processes for comprehending natural language.
Trends Cogn. Sci. 9, 512–518. https://doi.org/10.1016/j.tics.2005.09.009.
Kalandadze, T., Norbury, C., Nærland, T., Næss, K.A.B., 2018. Figurative language comprehension in individuals with autism spectrum disorder: a meta-analytic review.
Autism 22, 99–117. https://doi.org/10.1177/1362361316668652.
Kaletsch, M., Krüger, B., Pilgramm, S., Stark, R., Lis, S., Gallhofer, B., Zentgraf, K.,
Munzert, J., Sammer, G., 2014. Borderline personality disorder is associated with
lower conﬁdence in perception of emotional body movements. Front. Psychol.
https://doi.org/10.3389/fpsyg.2014.01262.
Kanner, L., 1946. Irrelevant and metaphorical language in early infantile autism. Am. J.
Psychiatry 103, 242–246. https://doi.org/10.1176/ajp.103.2.242.
Kasanin, J.S., 1949. Language and thought in schizophrenia. University of California
Press, Berkeley.
Kieckhaefer, C., Felsenheimer, A.K., Rapp, A.M., 2019. A new test for irony detection.
Front. Psychiatry 10, 99. https://doi.org/10.3389/fpsyt.2019.00028.
Killick, S., Curry, V., Myles, P., 2016. The mighty metaphor: a collection of therapists’
favourite metaphors and analogies. Cogn. Behav. Ther. 9. https://doi.org/10.1017/
S1754470X16000210.
Kircher, T.T.J., Leube, D.T., Erb, M., Grodd, W., Rapp, A.M., 2007. Neural correlates of
metaphor processing in schizophrenia. Neuroimage 34, 281–289. https://doi.org/10.
1016/j.neuroimage.2006.08.044.
Koch, S.C., 2017. Arts and health: active factors and a theory framework of embodied
aesthetics. Arts Psychother. 54, 85–91. https://doi.org/10.1016/j.aip.2017.02.002.
Koch, S.C., Fuchs, T., Summa, M., Müller, C., 2012. Body Memory, Metaphor and
Movement. John Benjamins.
Lai, V.T., Van Dam, W., Conant, L.L., Binder, J.R., Desai, R.H., 2015. Familiarity diﬀerentially aﬀects right hemisphere contributions to processing metaphors and literals.
Front. Hum. Neurosci. 9, 44. https://doi.org/10.3389/fnhum.2015.00044.
Lakoﬀ, G., Johnson, M., 2013. Metaphors We Live By, Metaphors We Live By. University
of Chicago Press, Chicago Ill. https://doi.org/10.7208/chicago/9780226470993.
001.0001.
Langdon, R., Davies, M., Coltheart, M., 2002. Understanding minds and understanding
communicated meanings in schizophrenia. Mind Lang. 17, 68–104. https://doi.org/
10.1111/1468-0017.00189.
Lehrl, S., Triebig, G., Fischer, B., 1995. Multiple choice vocabulary test MWT as a valid
and short test to estimate premorbid intelligence. Acta Neurol. Scand. 91, 335–345.
https://doi.org/10.1111/j.1600-0404.1995.tb07018.x.
Linehan, M., 1993. Cognitive-Behavioral Treatment of Borderline Personality Disorder,
Diagnosis and Treatment of Mental Disorders. Guilford Press, New York.
Mar, R.A., Oatley, K., Hirsh, J., dela Paz, J., Peterson, J.B., 2006. Bookworms versus
nerds: exposure to ﬁction versus non-ﬁction, divergent associations with social
ability, and the simulation of ﬁctional social worlds. J. Res. Pers. 40 (5), 694–712.
https://doi.org/10.1016/j.jrp.2005.08.002.
Mashal, N., Kasirer, A., 2011. Thinking maps enhance metaphoric competence in children
with autism and learning disabilities. Res. Dev. Disabil. 32, 2045–2054. https://doi.
org/10.1016/j.ridd.2011.08.012.

8

Psychiatry Research 291 (2020) 113152

A. Felsenheimer, et al.
adolescents: a cross-cultural replication of Sharp and colleagues’ (2011) ﬁndings.
Borderline Personal. Disord. Emot. Dysregulation 6 (5). https://doi.org/10.1186/
s40479-019-0104-5.
Sperber, D., Wilson, D., 2002. Pragmatics, Modularity and Mind‐reading. Mind Lang 17,
3–23. https://doi.org/10.1111/1468-0017.00186.
Sperber, D., Wilson, D., 1986. Relevance: Communication and Cognition. Harvard
University Press, Cambridge, MA.
Stott, R., Mansell, W., Salkovskis, P., Lavender, A., Cartwright-Hatton, S., 2015. Oxford
Guide to Metaphors in CBT. Oxford University Press, Oxford; New York. https://doi.
org/10.1093/med:psych/9780199207497.001.0001.
Thibodeau, P.H., Durgin, F.H., 2011. Metaphor aptness and conventionality: a processing
ﬂuency account. Metaphor. Symb. https://doi.org/10.1080/10926488.2011.
583196.
Thibodeau, P.H., Sikos, L., Durgin, F.H., 2018. Are subjective ratings of metaphors a red
herring? The big two dimensions of metaphoric sentences. Behav. Res. Methods.
https://doi.org/10.3758/s13428-017-0903-9.
Thome, J., Liebke, L., Bungert, M., Schmahl, C., Domes, G., Bohus, M., Lis, S., 2016.
Conﬁdence in facial emotion recognition in borderline personality disorder. Personal.
Disord. Theory, Res. Treat. 7 (2), 159–168. https://doi.org/10.1037/per0000142.
Thompson, K.N., Cavelti, M., Chanen, A.M., 2019. Psychotic symptoms in adolescents
with borderline personality disorder features. Eur. Child Adolesc. Psychiatry 28,

985–992. https://doi.org/10.1007/s00787-018-1257-2.
Torgersen, S., Kringlen, E., Cramer, V., 2001. The prevalence of personality disorders in a
community sample. Arch. Gen. Psychiatry 58, 590–596. https://doi.org/10.1001/
archpsyc.58.6.590.
Ullrich, S., Coid, J., 2009. The age distribution of self-reported personality disorder traits
in a household population. J. Pers. Disord. 23, 187–200. https://doi.org/10.1521/
pedi.2009.23.2.187.
Vaskinn, A., Antonsen, B.T., Fretland, R.A., Dziobek, I., Sundet, K., Wilberg, T., 2015.
Theory of mind in women with borderline personality disorder or schizophrenia:
diﬀerences in overall ability and error patterns. Front. Psychol. 6, 1239. https://doi.
org/10.3389/fpsyg.2015.01239.
Wegrocki, H.J., 1940. Generalizing ability in schizophrenia: an inquiry into the disorders
of problem thinking in schizophrenia. Arch. Psychol. 254, 7–76.
Wernicke, C., 1890. Aphasie und Geisteskrankheit. Deutsche Medizinische Wochenschrift.
https://doi.org/10.1055/s-0029-1207217.
Wittchen, H.-U., Zaudig, M., Fydrich, T., 1997. SKID. Strukturiertes Klinisches Interview
für DSM-IV. Achse I. Hogrefe, Göttingen.
Zeev-Wolf, M., Goldstein, A., Levkovitz, Y., Faust, M., 2014. Fine-coarse semantic processing in schizophrenia. Neuropsychologia 56, 119–128. https://doi.org/10.1016/j.
neuropsychologia.2014.01.00824462952.

9

