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Mental disorders are associated with difficulties to correctly infer the mental states of
other’s (theory of mind; ToM). These inferences either relate to affective states of others
(affective ToM) or to their thoughts, intentions, or beliefs (cognitive ToM) and can be
associated with mental disorder. The current study explores the influence of individual
and situational effects on the measurement of ToM abilities within two clinical samples,
to increase generalizability. We analyzed data from 229 in-patients; 103 patients treated
for alcohol use disorder and 126 patients treated for a personality disorder. ToM was
assessed with the Movie for the Assessment of Social Cognition (MASC). We analyzed
changes in test performance over the course of the test using a logistic linear mixed
effects model. Performance on the cognitive ToM items decreased over time, while
performance on the affective ToM items increased over time. This difference was more
pronounced among older individuals. The results show important moderators of ToM
performance that might help to resolve inconsistencies in the current literature about
ToM abilities in different clinical or age groups.

Keywords: cognitive empathy, mentalizing, personality disorder, substance abuse, gender differences, age
difference

INTRODUCTION

Many mental disorders are associated with difficulties to correctly infer the mental states of others,
i.e., theory of mind (Németh et al., 2018). ToM deficits are seen in over 30 mental disorders
(Cotter et al., 2018). These inferences either relate to affective states of others (affective ToM) or
to their thoughts, intentions, or beliefs (cognitive ToM). To promote the understanding of ToM
and its association with mental disorders, the influence of individual, and situational factors on the
assessment of ToM needs to be considered.

Two meta-analyses and a systematic review provide evidence for ToM impairment in individuals
with alcohol use disorder (AUD) relative to healthy controls (HC; Onuoha et al., 2016; Bora and
Zorlu, 2017; Sanvicente-Vieira et al., 2017). Onuoha et al. (2016) summarized the result from 8
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studies in their meta-analysis and found that AUD individuals
(N = 187) displayed reduced ToM compared to HC (N = 187),
with a large effect size, Hedges’ g = –1.62 [95% CI = –2.28;
0.96]. A second meta-analysis summarizing the results from
12 studies reported that AUD individuals (N = 317) compared
to HC individuals (N = 298) displayed ToM deficits with a
medium effect size, Cohen’s d = 0.58 [95% CI = 0,36–0.81]
(Bora and Zorlu, 2017). Furthermore, ToM impairment is
common among borderline personality disorder (BPD) patients
(Németh et al., 2018) and has also been demonstrated in
patients with other personality disorders, for instance patients
with narcissistic personality disorder or cluster C personality
disorders (Ritter et al., 2011; Marissen et al., 2012; Herpertz
and Bertsch, 2014). However, only few studies have compared
ToM abilities in patients with BPD and other personality
disorders. One such study found no difference between BPD
and other personality disorders in overall ToM performance,
but rather ToM impairment was associated with the severity
of psychopathology (Normann-Eide et al., 2020). Deficits in
affective and cognitive ToM can show different associations
with mental disorders. For instance, a study by Harari et al.
(2010) found that patients with BPD only have cognitive ToM
deficits, but later studies showed deficits in affective and cognitive
ToM (Petersen et al., 2016). In line with this, a meta-analysis
concluded that BPD have difficulties with cognitive as well as
affective ToM tasks (Németh et al., 2018). In contrast to patients
with BPD, individuals with AUD show deficits primarily in
affective ToM, but their cognitive ToM is comparable to healthy
controls (HC) (Maurage et al., 2016). Thus, BPD and AUD differ
regarding cognitive and affective ToM abilities. Considering
this dissociation, findings about ToM deficits should not be
generalized to other mental disorders without further testing.
Thus, affective and cognitive ToM abilities are linked to mental
health. Further, they can be influenced by other characteristics of
the individual. For instance, gender or age can be differentially
associated with affective and cognitive ToM abilities. Women
show more pronounced affective responses (Han et al., 2008) and
perform better in tasks that assess affective ToM (Baron-Cohen,
2010). Further, they often show better emotion recognition (Hall
and Matsumoto, 2004; Hoffmann et al., 2010; Donges et al., 2012).
Many studies have found a decrease in ToM abilities in older
adults, which was summarized in a meta-analysis by Henry et al.
(2013). This meta-analysis found reliable aging effects on both
affective and cognitive ToM. However, some recent studies found
effects of aging were limited to the cognitive ToM and did not
occur for the affective ToM (Wang and Su, 2013). A similar study
found that age was associated with a decrease in cognitive ToM
but not in affective ToM (Bottiroli et al., 2016).

Besides differentiating between affective and cognitive ToM,
ToM deficits can further be divided into different error
types: exceeding ToM, less ToM, no ToM. Multiple studies
found that individuals with BPD showed an exceeding ToM,
this means that patients with BPD displayed a tendency to
interpret incidental actions in an intentional way (Sharp and
Vanwoerden, 2015; Normann-Eide et al., 2020). In contrast, a
meta-analysis by Onuoha et al. (2016) concluded that individuals
with AUD typically displayed reduced ToM compared to
healthy controls.

The present study aims to explore the influence of individual
and situational effects on the measurement of affective and
cognitive ToM abilities in two clinical samples, patients from
an AUD treatment unit and patients from a personality
disorder (PD) treatment unit; with a focus on mixed personality
disorder and borderline personality disorder. The two AUD
and PD samples are very different in their sociodemographic
characteristics, especially regarding age, and gender and also
show different ToM errors and a distinct pattern of affective
and cognitive ToM. In order to detect general influences of
individual and situational factors on the measurement of affective
and cognitive ToM abilities using data from two distinct samples
can increase the generalizability of results. Since the patients with
PD in the present sample are younger and more often women,
we assume that they will outperform individuals with AUD, who
are older and more often men, on affective and cognitive ToM.
Differential effects of age, gender, and test duration on affective
and cognitive ToM performance are investigated. We expect a
decrease in task performance over the course of the test. Based
on previous studies we assume that age, gender, and test duration
will influence ToM performance. Further we expect women and
younger participants to outperform men and older participants.
These effects of age, gender, and test duration may be different for
affective and cognitive ToM.

MATERIALS AND METHODS

Participants and Procedure
We collected data from 390 patients from an inpatient
psychiatric-psychosomatic clinic in Austria, which focusses on
patients with chronic mentally illnesses (216 AUD, 174 PD).
The inpatient stays last between 2 and 3 months, during which
the patients receive intense therapy by an interdisciplinary
team. Respective data was collected as part of the routine
examination at admission.

Only data from outcome assessment at the time of intake
were included in the analyses. To be admitted to the clinic
patients need to be able to undergo therapies. This means they
need to have at least conversational skills in German, show no
marked cognitive deficits and show the motivation to engage in
therapy. Exclusion criteria are acute psychosis, danger of suicide
and intoxication (Knopp et al., 2021). Patients were either in
a treatment unit for AUD or for PD (i.e., mixed personality
disorder and borderline personality disorder). All AUD patients
were recently detoxified. Data from 75 patients (64 AUD, 11
PD) were excluded due to missing values. To control for the
possible influence of overall test compliance we excluded data
from 86 participants who answered less than 4 out of 6 MASC
control items correctly (49 AUD, 37 PD). We also analyzed the
data without excluding participants who failed more than 2 out
of 6 MASC control questions; this did not alter results in any
significant way. After exclusion, the final AUD sample included
103 patients (66 men) with a mean age of 49.0 (SD = 8.9) years.
The final PD sample included 126 patients (33 men) with a
mean age of 35.0 (SD = 11.2) years. Sociodemographic variables
are depicted in Table 1. Most patients were native speakers of
German (AUD: 95, PD: 118).
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In the AUD sample, the primary diagnosis of 101 patients was
alcohol dependence syndrome (F10.2); 2 patients were diagnosed
with harmful use of alcohol (F10.1). Additionally, patients in
the AUD sample had a multitude of comorbid (secondary)
diagnoses: 33 affective disorders (F31-38), 9 anxiety disorders
(F40-42), 6 personality disorders (F60-61), 2 posttraumatic stress
disorders (F43.1), 1 eating disorder (F50), 2 obesity (E66). In the
PD sample, the primary diagnoses were: 51 mixed personality
disorder (F61) and 46 borderline personality disorder (F60.3), 9
patients were diagnosed with other personality disorders (F60,
F68), 7 with posttraumatic stress disorder and other reactions
to severe stress (F43), 5 recurrent depressive disorder (F33),
5 phobic and other anxiety disorders (F40-42), 2 with bipolar
affective disorder (F31) and 1 with Asperger syndrome (F84.5).

Procedure
The data for this study were collected between July 2017 and
May 2019 as part of the routine outcome monitoring. Basic
sociodemographic data, such as age and sex, were obtained
from the hospital information system. All other measures were
collected using the Computer-based Health Evaluation System
(Holzner et al., 2012). The admission examination spans two 1-
h sessions with self-report questionnaires and the ToM measure.
Patients answer the questions in a computer assessment room
with eight separated cubicles; so up to eight patients complete the
questionnaires and the ToM task in one assessment session.

Measures
ToM was assessed using a behavioral measure. Sociodemographic
variables were assessed by self-report.

Movie for the Assessment of Social Cognition
ToM was measured with the Movie for the Assessment of Social
Cognition (MASC), which relies on video sequences of people
interacting with each other to assess cognitive and affective ToM
performance (Dziobek et al., 2006). The MASC shows a series
of video clips of social interactions, which concern friendship
and dating themes. The format is highly immersive. After each
video clip participants are required to infer the thoughts or
feelings of the individual(s) in the particular scene. Participants
respond to multiple choice (MC) questions, with four possible
answers. These MC-questions include one correct and three
incorrect answers. Incorrect answers represent three prototypical
error types. These errors types are: (a) “exceeding ToM,” i.e., a
mental state is attributed when there is no mental explanation
for the situation, (b) “less ToM,” i.e., a present mental state is
misattributed, and (c) “no ToM,” i.e., a total absence of mental
inference (e.g., making attributions of physical causality to social
situations and mental states). Test items either require inferences
about a characters’ feelings/emotions (affective ToM) or their
thoughts/intentions (cognitive ToM). The stimulus set includes
more cognitive than affective ToM items, therefore the raw
scores were transformed into “percentage correct.” Additionally,
in order to control variables such as memory, general compliance
and understanding of the task, six control questions that make no
reference to mental states are included in the MASC. The control
questions require inferences about non-social/non-mental state

related situations or facts and are also in a MC-format. The
MASC has previously been reported to have high reliability;
internal consistency was high (α ≥ 0.82 for all scores), good test-
retest stability and good convergent and discriminant validity
(Fossati et al., 2018). The average duration to complete the
MASC was 30.5 min.

Sociodemographic Characteristics
We assessed sex, age, education level, employment, duration of
sick leave, duration of symptoms, and duration of psychotherapy.
Sex was measured dichotomously; “0” for women and “1” for
men. Age ranged from 18 to 74 years and entered regressions as
a continuous variable. For the visualization of results, we used
age groups (18–34; 35–45; 46–53; 54–75) based on quartiles.
Educational level was coded into three graduation levels; “1” low
education level (compulsory school), “2” medium education level
(middle school), and “3” high education level (high school or
university degree). Employment status was coded into employed
(fulltime or part time) vs. unemployed (retired, unemployed,
early retirement). Duration of sick leave was coded “1” if duration
of sick leave has been present less than 3 months, “2” if duration
of sick leave has been present 3–6 months and “3” if duration of
sick leave has been present for more than 6 months. Duration
of symptoms was coded “1” if symptoms have been present
less than 6 months, “2” if symptoms have been present 6–
12 months and “3” if symptoms have been present for more than
12 months. Duration symptoms was measured using a single item
(“How long ago did you first perceive the problems that led to
the treatment?”).

Data Analysis
Comparative statistics (Student’s t-test or Pearson’s Chi-squared
test) for both patient groups (AUD vs. PD) were calculated, to
determine their complementary clinical characteristics and to
replicate previous reports of specific ToM performance patterns.

Within-subject effects were analyzed with an item-level
analysis, utilizing a Logistic Linear Mixed Effects model (LME),
with individual MASC item responses as dichotomous (correct
vs. incorrect) dependent measure. The analysis used two LME
models to test effects of test duration, age, and ToM facet on
ToM performance. Both LME models included the main effects
of item order (marker of test duration), ToM facet (affective
vs. cognitive), age, and sex, and the interaction of item order
and ToM facet. (1) The first model additionally contained the
interaction effects of ToM facet with sex, item order with sex and
the three-way interaction of item order, ToM facet and sex.

(2) The second model instead included interaction effects of
ToM facet with age, item order with age, and the three-way
interaction of ToM facet, item order, and age. Resulting p-values
for all interaction effects within the two regression models were
corrected for multiple testing using the Bonferroni method (7
tests in total: padjusted = 0.007). Analyses were performed using
R 4.0.21 with the packages lme4 and lmerTest for LME modeling
(glmer, family: binomial), tidyverse, magrittr, dplyr, and reshape2
for data preparation, and ggplot2 for data visualization.

1http://cran-r-project.org/
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TABLE 1 | Sociodemographic-, illness-related characteristic and MASC test results (%) *.

Sociodemographic characteristics PD
N (126)

AUD
N (103)

χ2 (df) p

Sex (men/women) 26.2/73.8 64.1/35.9 41.1 (3) <0.001

Educational levelLow/medium/high 71.5/19.8/8.7 68.1/20.3/11.6 146.5 (5) <0.001

Employment (yes/no) 17.7/82.3 42.2/57.8 61.0 (3) <0.001

Illness-related characteristics

Duration of sick leave<3/3–6/ > 6 months 49.5/4.6/45.9 68.2/4.5/27.3 96.4 (5) <0.001

Duration of symptoms<3/3–6/ > 6 months 6.4/1.6/92 14.6/6.8/78.6 301.7 (5) <0.001

MASC M (SD) M (SD) t (df) p

ToM total (%) 69.2 (13.3) 63.8 (14.2) -2.9 (212) 0.004

ToM exceeding 15.8 (7.0) 16.1 (7.7) 0.4 (210) 0.705

ToM less 13.9 (6.8) 16.7 (7.9) 2.9 (202) 0.004

ToM no 6.8 (5.2) 8.0 (5.0) 1.7 (222) 0.098

Affective ToM 70.1 (15.4) 63.4 (16.9) –3.1 (209) 0.002

Cognitive ToM 68.5 (15.8) 64.0 (16.6) 2.1 (213) 0.038

Control questions 80.7 (12.4) 79.9 (12.2) –0.5 (219) 0.645

Bold p-values are p < 0.005. *Percentage without missing.

RESULTS

Sociodemographic and Illness-Related
Characteristic
Table 1 depicts the sociodemographic characteristic, duration of
symptoms/illness, and treatment history. The ratio of men and
women differed between the AUD and the PD samples. There
were more men than women in the AUD sample. There were
more women than men in the PD sample. In both samples
the majority of patients was unemployed. The proportion of
unemployed individuals was higher in the PD sample. In line
with this, patients in the PD sample had a lower education level
than patients in the AUD sample. The majority of both samples
reported a low education level (AUD participants 68.1%; PD
71.5%). The proportion of patients with low education level was
even higher in the PD sample.

Regarding the history of symptoms/illness, patients in the
PD sample more frequently reported a longer period of sick
leave (duration of sick leave) and a longer history of subjectively
experienced symptoms (duration of symptoms) than AUD
patients. Moreover, 71.0% of patients in the PD sample reported

TABLE 2 | Regression of factors influencing ToM performance.

β SE z p

ToM facet (cognitive vs. affective) 0.08 0.08 1.10 0.288

Item order (z-values) 0.18 0.06 3.00 0.003

Sexpatient (woman = 0, man = 1) 0.29 0.11 2.60 0.010

Age (z-values in years) –0.19 0.05 –4.00 <0.001

ToM facet × item order –0.31 0.08 –4.00 <0.001

ToM facet × sexpatient –0.32 0.10 –3.10 0.002

Item order × sexpatient 0.06 0.08 0.70 0.471

ToM facet × item order × sexpatient –0.04 0.10 –0.30 0.732

Bold p-values are p < 0.005.

being in psychotherapy (prior to the current inpatient treatment)
for more than a year, compared to 46.6% of the participants
in the AUD sample.

Movie for the Assessment of Social
Cognition Test Results
We report the results after excluding participants that failed
more than 2 of MASC control questions, however, the results
are highly similar with the full sample. The MASC results for
the two samples are presented in Table 1. On average patients

FIGURE 1 | Mean correct responses (%) and 95% confidence intervals for
ToM performance by ToM facet, disorder, and participant’s sex.
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in the AUD sample answered 79.9% (SD = 12.2) of the MASC
control items correctly, while in the PD sample answered 80.7%
(SD = 12.4) of the control items correctly. Regarding ToM, items
patients in the AUD sample answered M = 63.8 (SD = 14.2)
of the MASC items correctly and patients in the PD sample
answered M = 69.2 (SD = 13.3) of the MASC items correctly.
The PD sample scored higher on the affective ToM M = 70.1
(SD = 15.4) compared to the AUD sample M = 63.4 (SD = 16.9),
t (209) = –3.1, p = 0.002. Furthermore, the performance in the
cognitive ToM facet of patients in the PD sample, M = 68.5
(SD = 15.8), was better than of patients in the AUD sample,
M = 64.0 (SD = 16.6), t (213) = 2.1, p = 0.038. This difference
was evident for both affective and cognitive ToM, although the
difference was more pronounced for affective ToM (see Table 1).
The most common error type among patients in the AUD sample
was “less ToM,” M = 16.7, SD = 7.9, which reflects misattribution
of a mental state. This error type was significantly less frequent
among patients in the PD sample, t(202) = 2.9, p = 0.004. Among
patients in the PD “exceeding ToM” was the most common error
types M = 15.8 (SD = 7), however, it was equally common among
patients in the AUD sample.

Table 2 and Figure 1 show the results of the first regression
model, which tested main and interaction effects of item order
(of MASC test items), the two ToM facets (affective vs. cognitive),
and of participant’s age and sex on ToM performance, and
all interactions with sex. The analysis revealed that MASC
performance decreased over the duration of the test, β = 0.18,
SE = 0.06, p = 0.003. This effect was mainly due to a

decrease in cognitive ToM performance. In contrast, affective
ToM showed a positive slope and thus increased over time.
Female participants outperformed male participants in their
overall ToM performance, β = 0.29, SE = 0.11, p = 0.010,
however, this effect was no longer significant after a Bonferroni
correction was applied, which resulted in a critical p-value of
p = 0.007. However, the interaction between ToM facet and
participant sex was significant (β = –0.32, SE = 0.10, p = 0.002),
suggesting that women outperformed man on the affective
ToM, while their performance was comparable or lower on the
cognitive ToM facet.

The second regression model tested main and interaction
effects of item order, ToM facet (affective vs. cognitive), and
participant sex (male vs. female) and all interactions with age.
Results show a significant main effect of participant sex. These
effects are visible in Figure 2, on the left side. There was also a
significant interaction of the ToM facet with item order, β = –
0.31, SE = 0.08, p < 0.001. Moreover, the decline in cognitive
ToM was more pronounced for older patients, as indicated by
a significant three-way interaction of ToM facet with item order
and age, β = –0.15, SE = 0.05, p = 0.004. Figure 2 illustrates this
effect, showing that the slopes of the MASC test performance
over the course of the testing are more pronounced among
older patients. To visualize these results Figure 2 shows four
age groups. However, there was also significant main effect of
age, suggesting an overall decrease in ToM with increasing age,
β = –0.19, SE = 0.05, p < 0.001. The chart on the right side
of Figure 2 shows the ToM performance separately for the two

FIGURE 2 | Course of affective and cognitive ToM performance over the test duration.
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samples (AUD vs. PD) and for the two ToM facets (affective
vs. cognitive ToM).

DISCUSSION

The results support the notion that performance in ToM tasks,
specifically the MASC, is influenced by individual and situational
factors. ToM performance decreased during the course of the
test. However, this progression differed between affective and
cognitive ToM. While cognitive ToM decreased, affective ToM
increased during the course of the test. These decreases could
have resulted from a decline in task motivation, attention, or
fatigue among participants. Previous studies have shown that
cognitive ToM relies more strongly on working memory and
attention (Gabriel et al., 2019) than affective ToM. Hence,
affective ToM might be less influenced by a decrease in attention.

The pattern of decreasing cognitive ToM and increasing
affective ToM was more pronounced among older participants
than younger adults. Thus, the results are more in line with the
studies that have shown a negative effect of aging on the cognitive
ToM only (Wang and Su, 2013; Bottiroli et al., 2016) instead to
those that found effects of aging on both cognitive and affective
ToM to be equally strong (Henry et al., 2013). The decline
in cognitive ToM performance in older adults has previously
been associated with a decrease in executive functioning (Wang
and Su, 2013) and a strategic reallocation of scarce cognitive
resources. Therefore the motivation to engage in cognitively
demanding activities is reduced (Hess, 2014). This might explain
why the affective ToM shows an increase in performance over the
course of the test. Participants might choose to allocate resources
to attend to emotions of actors within the MASC. The results
are in line with earlier studies that showed that increased task
motivation enhanced older adults’ performance in such a way
their ToM performance level reached younger adults’ level of
ToM performance Zhang et al. (2018). In line with this, our
findings show strong performance differences at the end of the
test, when motivation is presumably low. Based on these effects
it is interesting to note that in the MASC all interactions are
presented by relatively young actors. Their young age might
decrease the emotional closeness between the participants and the
actors (Hess, 2014; Zhang et al., 2018). As a result, this could lead
to lower task performance among older participants.

Further, the results showed that while women outperform
men on the affective ToM, men outperform women on the
cognitive ToM. This is in line with previous findings showing
a higher emotional competence in women as marked by their
better performance on tasks measuring the affective dimension
of social cognition. Especially women showed a better decoding
of non-verbal messages (Hall et al., 2000), and as well as a higher
ability to recognize emotions from facial expressions (Hall and
Matsumoto, 2004; Hoffmann et al., 2010; Donges et al., 2012).

There were significant differences in the overall ToM
performance between the two patient samples. AUD patients
had more difficulties inferring mental states than PD patients.
However, despite the differences in the samples regarding their
symptomatology, socio-demographic characteristics, and distinct

ToM errors and pattern of affective and cognitive ToM the two
samples displayed similar effects over the course of the test,
which suggests that the influence of individual and situational
factors may be general.

Limitation
The current study did not directly measure general cognitive
abilities, executive functioning, or task motivation. This limits
our understanding of the processes that underly the findings,
future studies should assess motivation directly to test its effect.
However, to reduce the possible influence of general cognitive
abilities, executive function, or task engagement, we excluded
data from participants who failed more than 2 out of 6 of MASC
control questions. Thus, the results in the MASC test questions
are likely to reflect genuine ToM abilities and not merely general
cognitive abilities.

Since the data was collected within the standard treatment
routine it was not possible to counterbalance item order. It
is theoretically possible that the items in later parts of the
task would be more difficult than in the beginning, which
would be an alternative explanation for the effect of item order
However, attributing the entire effect of item order to differences
in item difficulty is complicated by the age effects. It might
be possible that item difficulty increases for cognitive items
and decreases for affective items. However, assuming that item
difficulty increases specially for older individuals and only on
cognitive items is relatively unlikely. Therefore, we assume that
differences in item difficulty are not a suitable explanation for
effects of item order.

Even though the two samples have a higher generalizability
than a single sample, the findings are nevertheless limited and
should be replicated with a broader spectrum of mental disorders.

Conclusion
The present study demonstrates how strongly performance in
ToM tasks can be influenced by individual factors, i.e., sex,
age, and disorder type (AUD vs. PD). The effects of age and
sex should be kept in mind, when comparing results between
different clinical samples, as many clinical samples have a typical
distribution of age, and sexes. Further, the results illustrate
the influence of situational factors, i.e., test duration, on ToM
performance, since the test performance changed over the course
of the test. This effect was different for affective and cognitive
ToM. Cognitive ToM decreased over time, while affective ToM
increased over time. Thus, the influence of individual and
situational factors may explain the heterogenous evidence of
ToM deficits in different mental disorders. Moreover, considering
the influence of individual and situational factors can improve the
validity of assessment of ToM performance.
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