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Objective: Little is known about the specific psychological features that differentiate

persistent depressive disorder (PDD) and episodic depression (ED). Thus, the present

study aimed to investigate differences in social cognition and interpersonal problems

between these two forms of depression and healthy controls. In addition, we aimed to

examine childhood maltreatment (CM) as a possible origin of these alterations.

Methods: In a cross-sectional study, adult patients with a current PDD (n = 34) or in a

current episode of ED (n = 38), and healthy controls (n = 39) completed questionnaires

about depression severity, empathy, interpersonal problems, and CM, as well as tests of

affective theory of mind and facial emotion recognition.

Results: Patients with PDD reported higher empathic distress than patients with

ED and healthy controls. Both depressive groups recognized angry faces with higher

accuracy and reported more interpersonal problems, with no differences between PDD

and ED. Empathic distress and interpersonal problems mediated the link between CM

and depression in the combined sample.

Limitations: Patient groups were not drug-naïve and antidepressant intake might

have influenced social-cognitive functions. Self-report measures of empathy and

interpersonal problems are vulnerable to bias. The cross-sectional design does not allow

causal conclusions.

Conclusion: Depressed patients may not show deficits in decoding the affective

states of others and in feeling with others. However, depressed individuals—in particular

patients with PDD—may feel easily overwhelmed by emotionally tense situations,

resulting in empathic distress and avoidant/submissive interpersonal behavior. Exposure

to CM might be an origin of alterations in social cognition and interpersonal problems.

Keywords: social cognition, childhood maltreatment, persistent depressive disorder, interpersonal problems,

empathy
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INTRODUCTION

According to the DSM-5 diagnostic criteria, a persistent
depressive disorder (PDD) is characterized by symptoms of
depressed mood for at least 2 years (1). Approximately 30% of
depressed individuals develop a chronic course of the disorder,
as defined by the PDD criteria (2). PDD is associated with
an earlier age of onset, higher rates of comorbid mental and
somatic disorders, more frequent suicide attempts, and higher
treatment resistance when compared with episodic depression
(ED) (3). Since approximately 75–80% of chronically depressed
patients were exposed to at least moderate to severe childhood
maltreatment (CM) (4), exposure to abuse and neglect in
childhood is assumed to be a major risk factor for the
development of PDD. Previous research shows a dose-response
relationship between CM and depression severity as well as
an association between CM and chronicity of depression (5).
However, studies comparing the prevalence of CM in PDD and
ED are rare and resulted in inconsistent findings (3, 6, 7).

In his interpersonal model of chronic depression, James
McCullough — founder of the Cognitive Analysis System of
Psychotherapy (CBASP) — describes pervasive interpersonal
fear-avoidance and a perceptual disconnection from the
interpersonal environment as the core psychopathology of PDD
patients (8). He argues that specific theory of mind and empathy
deficits in chronically depressed patients are rooted in early
adverse relational experiences (9). His model also proposes
that the interpersonal fear-avoidance in patients with PDD
is characterized by a hostile-submissive interpersonal style,
developed as an adaptation to a hostile, abusive, and neglectful
environment in childhood. This behavior, in turn, deprives them
of positive interpersonal experiences which contributes to the
development and maintenance of depressive symptoms. There
is good evidence for the efficacy of CBASP in the treatment of
PDD (10, 11) and it is widely used to treat chronic depression,
however, there is a lack of studies that comprehensively examine
the underlying theoretical model.

Social Cognition in Episodic and Persistent
Depression
The term theory of mind (ToM) is defined as the cognitive
ability to attribute mental states to oneself and others (12).
While cognitive ToM refers to the attribution of thoughts and
intention, affective ToM refers to the attribution of emotions
(13). The ToM concept is overlapping with the term perspective-
taking which has been described as the capacity to understand
others’ viewpoints and to consider these viewpoints when
solving interpersonal problems (14). Empathy is defined as a
multidimensional construct (14): the cognitive dimension of
empathy is mostly overlapping and interchangeably used with
the affective ToM concept while the affective dimension can be
defined as the degree to which someone responds emotionally to
the feelings of another person (15). Affective empathy may elicit
(a) empathic distress which refers to aversive and self-oriented
responses of personal anxiety and stress (14, 16) or (b) empathic
concern which refers to other-oriented feelings of concern and
warmth, facilitating pro-social behavior (14).

The most consistent finding in a review of empathy in
adults with depressive symptoms was a link between depression
and high levels of empathic distress (15). Results of another
recentmeta-analysis indicated that patients with depression show
deficits in ToM and that the magnitude of these deficits is linked
to depression severity (17). However, to our knowledge, only
three studies to date have compared patients with PDD and ED
in measures of empathy or ToM. Van Randenborgh et al. (7) and
Ladegaard et al. (18) found no differences between patients with
PDD and ED in self-report and objectivemeasures of ToM. In the
third study, patients with PDD reported more empathic distress
than patients with ED and healthy controls (19). Depressed
patients reported more difficulties in perspective-taking, with no
differences between PDD and ED. No differences were found
regarding empathic concern (19). Further studies are needed to
clarify whether there are differences between ED and PDD in
terms of empathy and ToM and, if so, in which specific domains
they occur.

The ability to recognize emotions correctly is essential for
positive interactions with others. Dalili et al. (20) report in their
meta-analysis impaired emotion recognition in patients with
depression for all emotions except for sadness. Other studies
indicate that depressed patients have a negative response bias
or lack a positive response bias compared with healthy controls,
in particular when ambiguous or neutral faces are presented
[e.g., (21–24)]. This bias to misinterpret faces as negative could
contribute to the development and maintenance of depressive
symptoms. To our knowledge, no study so far has investigated
differences between ED and PDD with regard to emotion
recognition biases.

Interpersonal Problems in Episodic and
Persistent Depression
According to the Interpersonal Circumplex Model (25), all
interpersonal behavior can be classified in two-dimensional
space on the axes affiliation and dominance. A recent meta-
analysis supports McCullough’s (8) assumption of elevated
submissiveness, hostility, and hostile-submissiveness in patients
with PDD and, to a smaller degree, in patients with ED (26).
However, to date, only very few studies directly compared
the two patient groups. Constantino et al. found that patients
with PDD and ED did not differ in submissiveness, friendly-
submissiveness, or hostile-submissiveness, but they differed in
levels of hostility (27). A recent study also indicates higher levels
of specific interpersonal skill deficits (peroperational thinking) in
patients with PDD when compared with ED and an association
between these deficits and depression severity over the course of
2 years (28).

Childhood Maltreatment, Social Cognition,
and Interpersonal Problems
CM has been consistently identified as a major risk factor for the
development of a lifetime diagnosis of amajor depression (5) and,
as described above, possible mediators of this relationship are
alterations in social cognition and interpersonal behavior (9, 29).
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A negative impact of CM on affective ToM performance has
been shown in several samples, e.g., in a large online convenience
sample (30), and in patients with borderline personality disorder
(31). Two recent studies investigated the link between CM
and affective ToM in adult patients with depression (32, 33).
Both studies found a link between emotional abuse and deficits
in affective ToM. Regarding emotion recognition, previous
studies suggest a general impairment in maltreated children
(34). However, there is also evidence for a threat bias in abused
children and young adults who recognized anger at a lower
emotion intensity when compared with controls (35–37). There
is a lack of studies investigating the relationship between CM
and emotion recognition accuracy and biases in patients with
depression (38).

Previous research also suggests an association between CM
and interpersonal problems (39–41) and a recent study indicates
that interpersonal fears mediate the effect of CM on specific
interpersonal skill deficits (42). However, most studies to date
have used healthy college samples, so that more findings on the
relationship between CM and interpersonal problems in patients
with depression are needed.

Aims of the Study
In the current study, we aim to test some of McCullough’s
theoretical views empirically. First, we aim to examine differences
in social cognition between patients with PDD and ED and
healthy controls. Based on the literature mentioned above, we
expect impaired affective ToM abilities and higher levels of
empathic distress (a) in patients with PDD when compared
with patients with ED and (b) in both depressed groups
when compared with healthy controls. We also hypothesize a
negative emotion recognition bias in patients with depression.
We expect that both patient groups recognize more sadness
and anger and less happiness in morphed faces. Second,
we aim to compare interpersonal problems between groups.
Based on the previous research findings, we hypothesize
(a) higher levels of submissiveness in all patients with
depression when compared with healthy controls and (b)
higher levels of hostile-submissiveness in patients with PDD
when compared with patients with ED and healthy controls.
Finally, we aim to investigate CM as a possible origin of
these alterations. We expect higher levels of CM in individuals
with PDD when compared with patients with ED and healthy
controls. We hypothesize a link between CM and deficits in
ToM, increased empathic distress, increased negative emotion
recognition bias, and increased interpersonal hostility and
submissiveness in the combined sample. Finally, we will
explore if social cognitive variables and interpersonal problems
mediate the link between CM and depression severity in the
combined sample.

MATERIALS AND METHODS

Participants
The sample of the present cross-sectional study consisted of 111
individuals: 38 patients with an ED, 34 patients with a PDD,
and 39 healthy control participants. The ethics committees of the

Department of Medicine and the Department of Psychology at
the University of Marburg approved the protocol. Patients were
recruited from one outpatient and two inpatient facilities through
invitations to participate (e.g., after psychoeducational lectures
or via flyers). Healthy controls were recruited via advertisements
in regional newspapers, notices in public places, and online
advertisements. Participants received financial compensation.
Written informed consent was obtained from all participants.
General inclusion criteria were an age between 18 and 65
and adequate German language skills. The healthy control
group additionally met the following criteria: no current mental
disorder assessed by the Structured Clinical Interview for DSM-
IV Interview (SCID) (43) and no diagnosed mental disorder
in the last 10 years according to self-report. Patients were
included if they met either criteria for a current major depressive
disorder (duration < 24 months, ED group) or criteria for a
current persistent depressive disorder (duration ≥ 24 months,
PDD group) according to DSM-5 criteria (1). This was assessed
by SCID interviews and an additional interview using a life
chart covering the last 24 months [based on (44)]. Participants
were excluded if they met any of the following criteria: acute
suicidality, a diagnosis of schizophrenia or bipolar disorder,
dementia, or severe cognitive impairments. A total of 119
participants were assessed for eligibility of which eight were
excluded: five patients because they no longer met criteria for
a current episode of ED or PDD and three patients because
of missing data/incomplete study participation, resulting in the
final sample of N = 111. Due to difficulties in data collection,
emotion recognition data was missing from seven of the subjects.
After screening for outliers of the emotion recognition data,
two healthy subjects were excluded for the emotion recognition
analyses because of strong evidence of careless responding.
Further individual outliers were considered valid answers and
therefore not excluded. This resulted in a reduced sample of
102 individuals for the emotion recognition analyses (35 ED,
30 PDD, 37 HC).

The demographic and clinical characteristics of the three
groups are presented in Table 1. Briefly, groups did not differ
with respect to age, gender, and years of education. When
comparing patients with ED and PDD, there were no significant
differences with respect to the age of onset, number of inpatient
and outpatient treatments, and the use of antidepressants.
The three groups differed with regard to depression severity,
with the highest scores in the PDD group, followed by the
ED group, and the lowest scores in the healthy control
group. Repeating the comparison of demographic and clinical
characteristics between groups in the reduced sample for the
emotion recognition analyses yielded in the same results, with
the exception that the ED and PDD group differed in the use of
antidepressants, with significantly higher use in the PDD group
(ED= 51.4%, PDD= 76.7%).

The 34 patients with PDD had the following subtypes of
PDD: n = 1 (2.9%) with pure dysthymic syndrome; n = 15
(44.1%) with persistent major depressive episode; n= 16 (47.1%)
with intermittent major depressive episode, with current episode;
n = 2 (5.9%) with intermittent depressive episode, without
current episode.
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TABLE 1 | Demographic and clinical characteristics of the sample.

HC (n = 39) ED (n = 38) PDD (n = 34) Test statistic F/t/χ2 p

Characteristic M SD M SD M SD

Age 39.92 14.93 41.63 12.76 44.85 12.98 a1.21 0.3

% Female 53.80% 50.00% 55.90% b0.26 0.88

Years of education 14.26 2.23 13.53 2.09 13.5 2.36 a1.41 0.25

% Married/ 30.80% 52.60% 44.10% b3.83 0.15

in partnership

Age of onset – – 30.45 14.55 25.21 14.35 c1.52 0.13

Number outpatient treatments – – 1.87 3.84 4.26 9.46 c−1.44 0.16

Number inpatient treatments – – 1.61 1.64 1.65 1.48 c−0.11 0.91

% Antidepressants – 55.30% 76.50% b3.56 0.06

Depression (BDI–II) 3.95 4.23 25.95 12.68 33.79 13.54 d116.25 <0.001

CTQ, Childhood Trauma Questionnaire; HC, healthy control group; ED, episodic depression; PDD, persistent depressive disorder; BDI-II, Beck Depression Inventory.
aANOVA.
bChi-Square Test.
ct-Test.
dWelch-ANOVA.

Bold values are statistically significant with p < 0.05.

Measures
Beck Depression Inventory-II (BDI-II)
The severity of depressive symptoms was measured by self-
report using the Beck Depression Inventory, assessing depressive
symptoms in the last 2 weeks with 21 Items [BDI-II, (45); German
version: (46)]. The internal consistency of the BDI-II was between
α = 0.84 and α = 0.90 in a previous study (47).

Childhood Trauma Questionnaire (CTQ)
CM was assessed by retrospective self-report with the 28-item
version of the Childhood Trauma Questionnaire [CTQ-SF; (48),
German version: (49)]. The CTQ measures five types of CM:
emotional abuse (α = 0.87), physical abuse (α = 0.83), sexual
abuse (α = 0.96), emotional neglect (α = 0.89), and physical
neglect (α = 0.61, all α in this sample). The response options
range from 1 (= never true) to 5 (= very often true).

Interpersonal Reactivity Index (IRI)
A shortened and validated German version of the interpersonal
reactivity index (IRI) self-report survey was used to measure
dispositional empathic traits in four subscales [(50); German
version: (51)]. The perspective-taking subscale assesses
spontaneous attempts to adopt the perspectives of other
people and see things from their point of view (α = 0.78);
the empathic concern subscale assesses feelings of warmth,
compassion, and concern for others when confronted with
negative experiences of others (α = 0.76); the personal distress
subscale (synonym for empathic distress) measures personal
feelings of anxiety and discomfort resulting from observing
another’s negative experiences (α = 0.78); and the fantasy
subscale assesses the tendency to identify with characters in
movies, novels, plays and other fictional situations (α = 0.73, all
α in this sample) (50). The shortened German version consists of
four items per scale (51).

Reading the Mind in the Eyes Test (RMET)
The revised version of the Reading the Mind in the Eyes Test
(RMET) was used to measure affective ToM (52). In this test,
subjects are presented with 36 black-and-white photographs only
showing the eye region of faces. Four attributes (e.g., serious,
ashamed, alarmed, and bewildered) are displayed around the
eyes and subjects are asked to choose the word that matches
the person’s mental state best. The total number of errors was
counted, as well as separate error sums for pictures with positive
valence (9 items), negative valence (12 items), and neutral valence
(15 items) based on a valence analysis by Kometer et al. (53).

Facial Expression Recognition Task (FERT)
Emotion recognition was assessed with the facial expression
recognition task previously described (54). For this task, pictures
of facial expressions presenting the six basic emotions happiness,
sadness, fear, anger, surprise, and disgust were taken from the
Ekman and Friesen Pictures of Affect Series (55) and were
morphed between each prototype (100%) and neutral (0%) in
10% steps. A total of 250 stimuli were presented: four examples
of each emotion at each intensity and 10 neutral faces. Each
stimulus was presented for 500ms and then replaced by a blank
screen. Subjects were asked to give their response as quickly and
accurately as possible by pressing one of the seven labeled keys on
a response box.

Inventory of Interpersonal Problems (IIP)
The German short version of the Inventory of Interpersonal
Problems (IIP) was used to assess self-reported interpersonal
problems in 32-items (56). The scale is based on the Interpersonal
Circumplex Model which describes all interpersonal behavior in
a two-dimensional space along the two main axes affiliation and
dominance (25). The IIPmeasures eight domains of interpersonal
problems: behavior that is overly, 1. domineering/controlling
(PA), 2. vindictive/self-centered (BC), 3. cold/distant (DE),
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4. socially inhibited/avoidant (FG), 5. nonassertive (HI), 6.
accommodating/exploitable (JK), 7. self-sacrificing/nurturant
(LM), 8. intrusive/needy (NO). The dimension cold/distant
(DE) corresponds to hostile interpersonal behavior, socially
inhibited/avoidant (FG) to hostile-submissive, and nonassertive
(HI) to submissive behavior in McCullough’s model (9). The
German version of the IIP-32 has shown good psychometric
properties (57). In the current sample, Cronbach’s alpha of the
total IIP score was 0.90, alphas of the relevant scales ranged from
0.69 (JK) to 0.82 (FG).

Statistical Analyses
Statistical Analyses were conducted using IBM SPSS Statistics
22.0. Scale means were calculated if at least 75% of the items
were answered. Group differences regarding demographic and
clinical characteristics, social cognitive variables, interpersonal
problems, and CM were assessed using one-way independent
analyses of variance (ANOVA). Welch-Tests were applied in
case of unequal variances. Post-hoc tests were Bonferroni-
corrected for multiple comparisons. To test the hypothesized
socio-developmental origin of differences in social cognition
and interpersonal behaviors, associations between CM and
ToM, empathy, interpersonal problems, and depression were
explored with partial correlations controlled for age and gender.
Next, to examine the hypothesized mediation with CM as the
independent variable, social-cognitive variables as mediators
and depression severity as dependent variable, a mediation
analysis using the PROCESS Macro [(58); Model 4] for SPSS
was performed. Only socio-cognitive variables related to CM
and depression in the correlational analyses were included as
mediators (explorative selection of relevant mediators). To test
the statistical significance of the indirect effects, we used bias-
corrected 95% bootstrap confidence intervals based on 5,000
bootstrap samples.

RESULTS

Between-Group Differences in Social
Cognition
The statistics and effect sizes of the comparison of empathy,
ToM, emotion recognition accuracy, and interpersonal problems
between groups are presented in Table 2.

Regarding empathic distress, groups differed significantly.
Bonferroni-corrected post-hoc tests revealed that patients with
PDD reported significantly more empathic distress compared to
healthy controls and patients with ED. The difference between
healthy controls and patients with ED was also statistically
significant. Regarding empathic concern, groups also differed
significantly. Patients with PDD and ED reported significantly
more empathic concern compared with healthy controls, with
no significant difference between patients with PDD and ED.
Regarding perspective-taking, groups also differed significantly.
Patients with ED reported significantly less perspective-taking
when compared with healthy controls. There were no differences
in reported perspective-taking between patients with PDD when
compared with healthy controls or patients with ED. The
three groups did not differ with respect to RMET errors (see

Table 2). Even when the valences (positive, negative, neutral)
were considered separately, there were no significant differences
between patients with ED, PDD, and healthy controls in any
valence of the RMET (see Supplementary Material 1).

Patients with ED and PDD recognized angry emotional
expressions with higher accuracy than healthy controls. The
diagnostic groups did not differ in the recognition of happiness,
sadness, and global emotion recognition. These results did
not change when we included the use of antidepressants as a
covariate. Further analyses of differences in accuracy and reaction
times for recognition of all facial expressions are presented in
Supplementary Material 2.

Between-Group Differences in
Interpersonal Problems
Regarding interpersonal problems, there were significant
differences between groups (see Table 2). With respect to the
IIP total score and all examined subscales, patients with ED and
PDD reported significantly more interpersonal problems when
compared with healthy controls. Patients with ED and PDD did
not differ significantly in any of the examined subscales or the
total IIP. See Supplementary Material 1 for the IIP subscales not
considered in our hypothesis.

Between-Group Differences in Childhood
Maltreatment
The statistics and effect sizes of the prevalence of different
types of CM in the three groups are presented in Table 3. The
groups differed in the CTQ total score and all subscales of
the CTQ. Patients with PDD reported more CM of all types
when compared with healthy controls. They also reported more
emotional abuse, physical abuse, and higher total CM than
patients with ED. Patients with ED reported increased levels
of emotional abuse, emotional neglect, and total CM when
compared with healthy controls.

Associations Between CM, Social
Cognition, and Interpersonal Problems and
Test of Mediation
Partial correlations between CM, empathy variables, emotion
recognition accuracy, interpersonal problems, and depression
severity, controlled for age and gender in the full sample
are presented in Table 4. CM was positively correlated with
depression severity with large effect size and with empathic
distress and interpersonal problems with medium to large effect
size. There was a small to medium negative correlation between
CM and the recognition of happiness, which can be interpreted
as a trend (p = 0.055). Depression severity correlated with large
effect size positively with empathic distress and interpersonal
problems, with medium to large effect size positively with
empathic concern, andwith small tomedium effect size positively
with the recognition accuracy of anger. Bivariate correlations
are presented in Supplementary Material 3 and partial
correlation between CM and different facets of interpersonal
problems in Supplementary Material 4. CM correlated with
all subscales of the IIP, apart from too domineering/controlling
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TABLE 2 | Comparison of social cognition and interpersonal problems between groups.

Group Effect size

HC (n = 39) ED (n = 38) PDD (n = 34) Test statistic HC vs. ED HC vs. PDD ED vs. PDD

Characteristic M SD M SD M SD F2,108 d d d

Empathy (IRI)

Empathic concern 3.39 0.79 3.84 0.64 3.93 0.56 6.851** 0.63* 0.79** 0.15

Perspective taking 3.79 0.73 3.32 0.74 3.51 0.74 3.881* −0.64* −0.38 0.26

Empathic distress 2.3 0.61 3.15 0.66 3.56 0.85 30.347*** 1.34*** 1.70*** 0.54*

Affective ToM (RMET)

Total error 12.69 4.61 12.68 5.06 11.74 3.54 0.534 < 0.01 −0.23 −0.22

Emotion Recognition Accuracy (FERT)a

Angera 50.95 19.16 61.64 11.61 60.17 9.26 c4.31* 0.67** 0.61* −0.14

Sadnessa 56.35 17.03 58.64 16.6 61.92 12.61 1.04 0.14 0.37 0.22

Happinessa 78.78 7.85 76.64 8.11 77.5 8.2 0.65 −0.27 −0.16 0.11

Globala 56.58 10.53 58.7 8.29 59 5.29 c0.75 0.22 0.29 0.04

Interpersonal Problems (IIP)

IIP–totalb 1.2 0.5 1.9 0.44 2.07 0.41 37.231*** 1.49*** 1.90*** 0.4

Hostile/DE 0.76 0.75 1.61 0.85 1.75 0.83 16.491*** 1.06*** 1.25*** 0.17

Hostile–submis./FG 1.12 0.8 2.12 0.72 2.45 1.04 c24.318*** 1.31*** 1.43*** 0.37

Submissive/HI 1.71 0.86 2.24 0.8 2.72 0.97 12.099*** 0.64* 1.10*** 0.54

Friendly–submis./JK 1.75 0.82 2.49 0.79 2.71 0.77 14.937*** 0.92*** 1.21*** 0.28

CTQ, Childhood Trauma Questionnaire; HC, healthy control group; ED, episodic depression; PDD, persistent depressive disorder; IRI, Interpersonal Reactivity Index; RMET, Reading the

Mind in the Eyes Test; FERT, Facial Expression Recognition Task; IIP, Inventory of Interpersonal Problems; DE, cold/distant; FG, socially inhibited; HI, nonassertive; JK, accommodating.
aN = 102 (HC n = 37, ED n = 35, PDD n = 30).
bn = 107.
cWelch–ANOVA; Bonferroni Pos–hoc Tests for all comparisons.

*p <.05, **p <.01, ***p <.001.

TABLE 3 | Comparison of self-reported childhood maltreatment between groups.

Group Effect size

HC (n = 39) ED (n = 38) PDD (n = 34) Test statistic HC vs. ED HC vs. PDD ED vs. PDD

Characteristic M SD M SD M SD F2,108 d d d

CTQ total score 34.97 9.77 43.63 11.95 53.26 19.76 a14.43*** 0.79* 1.17*** 0.59*

Emotional abuse 7.56 2.82 10.76 4.86 13.71 5.45 a19.96*** 0.81** 1.42*** 0.57*

Physical abuse 5.9 2.1 6.47 2.24 9.21 4.92 a6.61** 0.26 0.88*** 0.72**

Sexual abuse 5.26 0.79 5.63 1.58 7.35 5.34 a3.23* 0.3 0.55* 0.44

Emotional neglect 9.77 4.63 12.82 4.75 14.03 5.21 b7.60** 0.65* 0.86** 0.24

Physical neglect 6.49 1.89 7.95 3.24 8.97 3.76 a7.45** 0.55 0.83** 0.29

CTQ, Childhood Trauma Questionnaire; M, mean; SD, standard deviation; HC, healthy control group; ED, episodic depression; PDD, persistent depressive disorder.
aWelch-ANOVA.
bANOVA; Bonferroni Post-hoc Tests.

*p < 0.05, **p < 0.01, ***p < 0.001.

and too vindictive/self-centered interpersonal behavior. CM
was most strongly associated with socially inhibited/avoidant
behavior (r = 0.41, p < 0.001).

Based on these correlational findings, we examined a
mediational model with empathic distress and interpersonal
problems as mediators of the link between CM and depression
severity in the combined sample. Results provided support

for the hypothesized mediation model (Figure 1). There were
significant indirect effects of CM on depression via interpersonal
problems, β = 0.17, 95% CI [0.09, 0.26] and via personal
distress, β = 0.16, 95% CI [0.06, 0.27]. The direct effect
of CM on depression remained significant after including
the mediators, β = 0.17, p = 0.01, supporting a partial
mediation model.
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TABLE 4 | Partial correlations between childhood maltreatment, social cognitive variables, interpersonal problems, and depression, controlled for age and gender.

Variable 1 2 3 4 5 6 7 8 9 10

1. Childhood Maltreatment 1

2. Empathic Concern 0.18 1

3. Perspective Taking −0.17 0.28** 1

4. Empathic Distress 0.45*** 0.24* −0.20* 1

5. RMET errors −0.08 −0.13 −0.06 −0.02 1

6. Anger accuracya 0.11 0.12 −0.11 0.17 −0.16 1

7. Happiness accuracya −0.20
†

−0.07 0.03 −0.26** −0.21* 0.13 1

8. Sadness accuracya 0.14 0.03 0.06 0.07 −0.25* 0.29** 0.19 1

9. FERT global accuracya 0.02 0.18 0.11 0.05 −0.34** 0.65*** 0.37*** 0.60***

10. Interpersonal Problemsb 0.43*** 0.21* −0.33** 0.75*** 0.03 0.11 −0.14 0.12 −0.01 1

11. Depression 0.52*** 0.35*** −0.18 0.73*** −0.02 0.22* −0.12 0.19 0.11 0.75***

RMET, Reading the Mind in the Eyes Test; FERT, Facial Expression Recognition Task.
†
p < 0.06, *p < 0.05, **p < 0.01, ***p < 0.001.

an = 102; bn = 107.

FIGURE 1 | Model of childhood maltreatment as a predictor of depression severity mediated by interpersonal problems and empathic distress in the combined

sample. Standardized coefficients are reported for each path. *p < 0.05, ***p < 0.001.

DISCUSSION

Social Cognition in Episodic and Persistent
Depression
The first aim of the current study was to compare social
cognition in patients with PDD, ED, and in healthy controls. As
hypothesized, we found increased empathic distress in patients
with PDD, followed by patients with ED and healthy controls.
Interestingly, we also found increased empathic concern in both
depressive groups. However, in contrast to our hypothesis, there
were no differences in affective ToM between groups. In parts we
could confirm the assumption of a negative emotion recognition
bias in depression: both patient groups were more sensitive in
the recognition of anger in faces; however, this was not the case
for sadness and the two patient groups did not differ in the
recognition of anger, sadness, or happiness.

Interestingly, our results indicate that depressed patients do
not show deficits in decoding the affective states of others but
that they have difficulties in handling another person’s negative
emotional state or suffering and might be overwhelmed by

emotionally tense situations resulting in empathic distress. This
feeling of empathic distress might be even more pronounced in
patients with PDD compared with ED, which is in accordance
with a previous study by Domes et al. (19). In fact, the higher
empathic concern in the depressive groups and the correlation
of empathic concern with depression severity also suggest that
depressed patients might be even hypersensitive to the feelings
of others which is in line with some previous findings and
theories [(59, 60); however see also (15)]. Recent findings
suggest that deficits in emotion regulation (61), high levels
of alexithymia (62), and generalized guilt and shame (59) in
depressed patients might result in high levels of affective empathy
no longer having a protective effect. Under these conditions,
high levels of affective empathy might even lead to a feeling of
being overwhelmed and trigger empathic distress and depressive
symptoms. More research on mechanisms and moderators
regarding the relationship between affective empathy, emotional
contagion, empathic distress, and depression is therefore needed.

Contrary to our hypothesis, we did not find any differences
in affective ToM (as measured by the RMET) between groups, in
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neither of the depressive groups and for no valence. It is unlikely
that this was due to low statistical power, as the effect sizes
were small and contrary to our hypothesis (lowest error score in
the PDD group) and we found no correlation between RMET
errors and depression severity. Previous research comparing
depressed patients with healthy controls in the RMET has been
very inconsistent [e.g., (63–66)]. One possible explanation is that
the depressive groups in the various studies differed in clinical
or demographic variables. More moderator analyses are needed
to explain the inconsistencies. It is also possible that the RMET
is not sensitive enough to reliably detect a potential negative
recognition bias. It should be noted, that the RMET is not a
typical ToM test and has also been labeled as emotion recognition
task instead (67). In contrast to the RMET results, we were able
to show a negative recognition bias in the analyses of the emotion
recognition data measured with the FERT which uses morphed
images and thus has a variation in the emotional intensity of
displayed facial expressions. In line with some previous findings
[(21); however, see also (20)], patients with depression recognized
anger with higher accuracy compared with healthy controls.
Surprisingly, we found no bias in the recognition of sadness and
no deficits in the recognition of facial expression with positive
valence as in previous studies (21, 24). However, particularly with
regard to the emotion recognition data, we need to discuss the
statistical power to detect small effects (see below).

Interpersonal Problems in Episodic and
Persistent Depression
Our second aim was to compare interpersonal problems in
patients with ED, PDD, and in healthy controls. We hypothesized
(a) higher levels of submissiveness in all patients with depression
when compared with healthy controls and (b) higher levels of
hostile-submissiveness in patients with PDD when compared
with patients with ED and healthy controls. Our results
confirmed the first part of the hypothesis as both patient groups
reported more interpersonal problems resulting from submissive
behavior compared with the healthy control group. The effect
size was medium for the ED group and large for the PDD group.
This is in line with previous findings (26). However, the second
part of the hypothesis could not be confirmed: patients with
PDD did not report significantly more interpersonal problems
resulting from hostile-submissive behavior than patients with
ED. At a descriptive level, there was a trend for the PDD group to
report more interpersonal problems, and the subscale on which
the two depressive groups differed the most was the subscale of
problems resulting from submissive behavior (non-significant,
but medium effect size). This trend indicates that this difference
between ED and PDD might be significant when replicated in a
larger sample (see Limitations).

Interestingly, interpersonal problems corresponding to hostile
and submissive behavior were strongly correlated with empathic
distress, while there was no association with affective ToM
and emotion recognition abilities. Based on these findings
we argue that the experience of empathic distress could
strengthen fears of interaction with others and might lead to
a more avoidant interpersonal style, while deficits and biases

in decoding emotions might play a less prominent role in
the development of interpersonal problems than previously
assumed. The causal relationship between empathic distress and
interpersonal problems could also be bidirectional, in the form
that a lack of interpersonal skills leads to a faster overload in
difficult situations resulting in empathic distress.

Childhood Maltreatment as an Origin of
Alteration in Social Cognition and
Interpersonal Problems
Our third aim was to examine CM as a possible origin of
these alterations and to test a mediation model with CM
as independent variable, social cognition and interpersonal
problems as mediators, and depressive symptoms as outcome.
Patients with PDD reported more CM of all types when
compared with healthy controls, and more physical abuse,
emotional abuse, and higher general CM levels when compared
with patients with ED. As hypothesized, CM was associated
with increased depression severity, empathic distress, and
interpersonal problems. However, there was no association with
affective ToM abilities. At a trend level, CM was negatively
associated with the recognition of happiness in faces. Results
of the hypothesized mediation model suggest that interpersonal
problems and empathic distress mediate the link between CM
and depression.

Our findings suggest that the alterations in empathy and
interpersonal problems in depressed patients might be partially
rooted in a history of exposure to CM. It has been argued that
CM can lead to changes in social cognition in two ways: (a) via a
lack of learning and developmental opportunities due to a lack
of positive stimulation (neglect) and (b) via a sensitization to
threat-relevant stimuli as an adaptation to the repeated exposure
to threat (abuse) (68).

Consistent with earlier findings in non-clinical samples (39,
41), CM was linked with interpersonal problems and empathic
distress, and the association between CM and depression severity
was mediated by interpersonal problems and empathic distress.
This finding also supports McCullough’s theoretical model
(9), proposing that depressed patients who were exposed to
histories of CM show pervasive interpersonal fear-avoidance
resulting in dysfunctional interpersonal behavior. Possibly, those
interpersonal problems lead to higher depression severity via
lower perceived social support and weaker social ties (69, 70).
However, contrary to our hypothesis, CM and depression severity
were not associated with general deficits in affective ToM. Taken
together, CM was not associated with difficulties in decoding
affective states of others, but with a feeling of being overwhelmed
by negative affective states of others.

Limitations
Some limitations of the current study should be noted.
First, we used self-report measures of empathic abilities and
interpersonal problems which might be state-dependent and
biased by social desirability. It has also been argued, that socio-
cognitive deficits in depressed patients might not be detectable
with laboratory tests because they are not comparable with
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daily interpersonal interactions in which the participant is
directly and actively involved (71). Therefore, further studies
should develop and use more objective and behavioral measures
with participants ideally being actively involved themselves.
Another limitation is that our depressed sample was diverse
regarding the intake of antidepressants with differences between
the ED and PDD groups. Previous studies showed that
antidepressant administration might ameliorate the negative
emotion recognition bias (54) and reduce emotional contagion
when confronted with the pain of others (72). Thus, the effects
of antidepressants could have led to an underestimation of
the differences between groups regarding biases in emotion
recognition and empathic distress. However, controlling for
the use of antidepressants in our emotion recognition analyses
did not change the results. More studies investigating social
cognition in drug naïve samples are needed. A further limitation
is the cross-sectional design of the study which does not
allow to draw causal conclusions. Although the hypothesized
temporal sequence of exposure to CM, social cognitive
functioning/interpersonal problems, and clinical outcome in
the mediation model is theoretically plausible, a reverse order
cannot be excluded: e.g., symptoms of depression could influence
interpersonal submissiveness or empathic distress. Therefore,
the mediation analysis should be interpreted with caution and
more longitudinal studies are needed. As the RMET only
measures a small facet of ToM, overlapping with the concept
of emotion recognition, further studies should include more
tests covering other aspects of ToM, e.g., also the cognitive
dimension. Limitations regarding the statistical power to detect
small effect sizes—especially regarding expected small biases
in facial emotion recognition and regarding the differences
between ED and PDD in interpersonal problems—should also
be mentioned. We must, therefore, be careful with statements
regarding effects that we have not been able to show in this study.

Practical Implications
Applying these results to the treatment of depression in general
and of PDD in particular, emphasizes the importance of practical
interpersonal skill training, as implemented e.g. in CBASP
situational analyses using role plays. As depressed patients appear
to have no deficits in “feeling with” others (rather may even do so
more strongly) but to deal with their own feelings resulting from
this, our findings also suggest a therapeutic focus on emotion
regulation abilities. A focus on emotion regulation abilities
corresponds to psychotherapeutic strategies in the Dialectic
Behavior Therapy [DBT; (73)] for the treatment of Borderline
Personality Disorders, another disorder characterized by a very

high prevalence of histories of CM exposure (6). Once more,
the results of this study highlight the outstanding importance
of efforts to prevent CM and programs to support maltreated
children and adolescence to reduce further consequences as the
risk of chronic mental illness.
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