Current Psychology (2023) 42:16987-16999
https://doi.org/10.1007/5s12144-022-02838-0

=

Check for
updates

Metacognitive judgements and abilities in patients with affective
disorders

Barbara Drueke’ - Siegfried Gauggel' - Lorenz Weise' - Thomas Forkmann? - Verena Mainz'

Accepted: 28 January 2022 / Published online: 3 March 2022
© The Author(s) 2022

Abstract

Objectives Cognitive and metacognitive deficits depict important factors in depression, but the relationship between these
concepts remains to be elucidated. The present study investigated the difference between patients with depression and
controls in metacognitive judgements regarding the domain of attention. Furthermore, the associations between different
metacognitive abilities, depressiveness and confidence were investigated, as well as in how far the derived correlates would
predict depression.

Methods Thirty patients with a major depressive episode and 30 healthy participants were enrolled in the current study.
Attention and executive functioning ability were assessed including metacognitive judgements of performance and confi-
dence with regard to the test performance in the Stroop test. To examine further aspects related to (meta-)cognitive abilities,
decentering skills, aspects of self-conscious attention, self-assessed intelligence and metacognitive beliefs, judgements and
monitoring tendencies were assessed.

Results Albeit groups’ metacognitive judgements of performance did not differ, patients indicated to be significantly less
confident in their judgements. Depressive patients showed less decentering abilities compared to healthy participants and
there was a significant association between decentering and confidence ratings. Moreover, depressiveness was associated with
dysfunctional self-consciousness and low cognitive confidence. Finally, lower decentering skills and higher dysfunctional
self-attention were the best predictors for depressiveness.

Conclusions Results favor the assumption that patients’ metacognitive abilities regarding the domain of attention are not gen-
erally deficient. Rather, the lower confidence in their judgements and dysfunctional (meta-)cognitive abilities, like decenter-
ing, metacognitive beliefs and aspects of self-conscious attention and intelligence, seem to mirror the patients’ impairments.
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Introduction patients with major depression, for example. Other studies

have shown that depressive patients do not only have certain

A large number of studies have shown that different cogni-
tive functions can be impaired to varying degrees in depres-
sive patients (Marvel & Paradiso, 2004; McClintock, Hus-
sain, Greer, & Cullum, 2010; Vasic, Wolf, & Walter, 2007).
A metaanalysis from Rock et al. (2014) reveals significant
deficits in attention as well as in executive functions in
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cognitive impairment, but also deficits in metacognitive pro-
cesses, which are involved in the appraisal, monitoring, and
control of cognitions (Flavell, 1979).

Support about the linkage between deficient metacogni-
tion and cognitive processes came from Papageorgiou and
Wells (2001) whom were among the first to postulate meta-
cognitive deficits in patients with depression. The authors
assumed that metacognitive beliefs (‘metacognitions’) are an
important vulnerability factor for maladaptive ruminations,
i.e. somehow affecting cognitive (dys-)function in patients.
Similarly, Sheppard and Teasdale (2004) found evidence for
deficits in the metacognitive monitoring in patients.

Models of mental disorders, like the self-regulatory
executive functioning model (S-REF, Wells & Matthews,
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1996) or the more recent metacognitive model of depression
(Wells, 2008), assumed both, cognitive processes like atten-
tion, and metacognition to be intermingled in pathology. The
S-REF model integrates information processing research
into Beck’s schema theory by proposing attention capac-
ity and reduced cognitive flexibility as important factors in
metacognition when regarding emotional disorders (Wells
& Matthews, 1996). The metacognitive model of depression
stresses, that depression is mainly being maintained by rumi-
nation, which again is maintained by dysfunctional metacog-
nitions (Wells, 2008). Recent studies supported this model
at least in parts (Kraft et al., 2017; Aldahadha, 2021). For
example, Kraft et al. (2017) found dysfunctional metacogni-
tive beliefs in a mixed clinical-, non-clinical population to be
associated with decreased executive control, and, negative
metacognitions were associated with reduced ability to shift
between mental sets. Similarly, Spada et al. (2010) described
that metacognition about worry was related to self-reported
decreased ability to shift and focus attention. However, in
how far metacognition and the cognitive domain of atten-
tion, cognitive flexibility and executive functioning are
empirically related has not yet been studied systematically.

To understand how metacognitive abilities could affect
cognitive functions, especially attention processes or exec-
utive functioning, it is essential to look at metacognitive
awareness as a related higher-level construct (Fresco et al.,
2007; Hargus, Crane, Barnhofer, & Williams, 2010; Teas-
dale et al., 2002). Within metacognition, the investigation
of people’s ability to monitor their own performance is a
central topic, and monitoring as a metacognitive process
refers to the subjective assessment of one’s own cogni-
tions and knowledge (Koriat & Shitzer-Reichert, 2002).
Metacognitive monitoring has mostly been studied in the
field of memory and learning where it is typically assessed
by means of metacognitive judgements (for a review see
Koriat, 2007; Koriat & Helstrup, 2007). More specifically,
participants are asked to judge their own performance
(judgement of performance, JOP) and afterwards, these
judgements are compared to participants’ real task perfor-
mance. Furthermore, participants are asked how confident
they feel in doing a certain task (judgement of confidence,
JOC; cf. Koriat, 1997, 2007). A review by Hoven et al.
(2019) summarized research regarding abnormal confi-
dence judgements as a metacognitive operation reflecting
a possible outcome of metacognitive monitoring as a ‘sub-
jective feeling of being correct about a choice, decision or
statement’ (Hoven et al., 2019, p. 1). Research revealed
associations between various domains with regard to
which confidence was affected through depression as well
as other symptomatology (Hoven et al., 2019). Interest-
ingly, associations between low confidence and depressive-
ness have been reported in studies that induced negative
mood in healthy participants (Culot et al., 2021), and both,
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in studies investigating confidence judgements in samples
with subclinical depressiveness (Moses-Payne et al., 2019;
Rouault et al., 2018) as well as in clinical samples with
major depression (Fu et al., 2005). These findings allow to
take a rather general, transdiagnostic approach of under-
standing human metacognition as a quite basal cognitive
ability or prerequisite for healthy functioning (e.g., Rou-
ault et al., 2018). However, especially in the investigated
subclinical samples findings remained partly inconclusive
and associations between depressiveness and lower con-
fidence seemed to depend on differences in performance
accuracy, on whether the judgements of performance were
indicated pro- or retrospectively and on the domain that
was to be judged (Dunn et al., 2007; Hoven et al., 2019;
Moses-Payne et al., 2019; Rouault et al., 2018).

Ehrlinger and Dunning (2003) were able to show that test
performance and performance estimates were influenced by
other factors too, like the participants’ self-view. While there
was no significant difference in test performance between
‘high-esteem’ and ‘low-esteem’ participants, their JOCs dif-
fered significantly. A study by Fu et al. (2012) revealed even
lower retrospective confidence in performance in individuals
with depressive symptoms as compared to healthy controls.
In this study it is of note, that participants were able to build
their judgement upon their actual performance, i.e. it was
guided by actual knowledge. However, if you assess a con-
fidence judgement before starting a specific task, you have
to build your JOC on your rather basic believe about your
own abilities in the test domain.

In how far prospective metacognitive confidence judge-
ments differ between patients with depression and healthy
controls has not yet been investigated and was, besides the
assessment of the JOPs and the metacognitive accuracy in
healthy and depressed participants, one aim of the present
study. If metacognition is understood as the ability to make
more or less reliable and valid judgements concerning one’s
own mental experience and behavior (Flavell, 1979) the
metacognitive judgements should promote accurate self-
assessments. Concerning patients with depression, there is
evidence for the ‘depressive realism hypothesis’ which pos-
its depressed people to have a more accurate view of reality,
leading to more accurate self-assessments. Likewise, Soder-
strom, Davalos, and Vazquez (2011) found mild depression
to be associated with metacognitive accuracy. However, the
same result could not be found in individuals suffering from
moderate depression, and, there is also evidence for meta-
cognitive dysfunction (e.g. Dunn et al., 2007; Fu et al., 2005;
Kalska et al., 1999). For example, research revealed that
depressive patients tend to underestimate their actual per-
formance compared to controls (e.g. Fu et al., 2005; Kalska
et al., 1999), and, that even when a positive bias was present
in dysphoric and depressed participants too, compared to
healthy controls, the extend of this bias was reduced and
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partly depended on whether the judgements concerned error
or correct trials (Dunn et al., 2007).

Despite judgement accuracy, which can be assessed
calculating the difference between the actual performance
and judgements of performance and confidence, research
describes further impacted metacognitive abilities in patients
with affective disorders, which regard other, rather internally
retrieved metacognitive dimensions, like for e.g. metamem-
ory knowledge (Tournier & Postal, 2011). Further, different
assessment techniques are applied to assess metacognition,
as for e.g. assessment of personal beliefs regarding (meta-)
cognitive abilities using questionnaire surveys (e.g., Cipolli
et al., 1996). With regard to these metacognitive abilities,
metacognitive knowledge and metacognitive skills can be
distinguished, that might be specifically related to cognitive
processes of attention. One metacognitive skill, typically
assessed via subjective indications is decentering (Nel-
son, 1990; Wells, 2000). Decentering describes a ‘process
through which one is able to step outside of one’s imme-
diate experience, thereby changing the very nature of that
experience’ (Safran & Segal, 1990, p. 117). This enables a
person to observe one’s own mental processes from a dis-
tanced perspective by stepping outside from these. It implies
a change in conscious processing, i.e. a shift away from the
content of mental events towards a non-judgemental aware-
ness, and even more, to the acceptance of them. With regard
to decentering abilities, it has been shown that depressive
patients had lower decentering abilities than healthy controls
(Teasdale et al., 2002) and that decentering abilities were
negatively correlated with relapse rates after therapy (Fresco
et al., 2007; Teasdale et al., 2002). However, the conceptual-
ization of decentering as a metacognitive strategy (Bernstein
et al., 2015; Lebois et al., 2015) demanded an answer of its
relationship to other cognitive and mental processes. It can
be assumed that "decentering" as a metacognitive process is
closely related to intellectual performance, since metacog-
nitions through their control and monitoring function only
enable cognitive processes such as the selection of adaptive
behaviors (e.g. promising learning strategies) to be carried
out (Borkowski, 1985; Sternberg, 1984).

The relationship between metacognitive abilities and cog-
nitive functioning in patients with depression is an interest-
ing question, but needed further research. Especially, the
question of whether and how patients’ metacognitive knowl-
edge, skills and abilities are linked to the domain of attention
was not clear yet. The study at hand aimed at investigating
the interrelationship between cognitive and metacognitive
processes in patients with depression and healthy controls.
Cognitive functioning, specifically attention and executive
performance, as well as the metacognitive abilities associ-
ated with cognitive monitoring, i.e. metacognitive judge-
ments of performance and prospective judgements of confi-
dence were investigated using the Stroop task, named Color

Word Interference Test (CWIT; Stroop, 1935). Both, a lower
performance in the cognitive task and lower metacognitive
monitoring abilities in depressive patients as compared to
healthy controls were assumed. Additionally, metacognitive
abilities addressing different internal metacognitive monitor-
ing processes like decentering, self-assessed intelligence,
self-conscious attention, cognitive confidence and self-con-
sciousness are assumed to play a key role in cognitive func-
tioning. A detailed investigation of the associations among
these metacognitive measures and judgements of confidence
were further aimed at, as well as to examine in how far the
different correlates would predict depressiveness.

Methods
Participants

Thirty patients who met the criteria for a current depres-
sive episode (60 % female, M, = 37.6, sd = 12.4) were
recruited shortly after admission to a psychiatric department
at a university hospital. The patients’ clinical diagnoses were
completed by experienced psychiatrists and psychologists
(see Table 1). Gender and age-matched healthy control par-
ticipants were enrolled via advertisements (M,,. = 38.2, sd
= 12.4). Exclusion criteria for the healthy participants were
any physical or mental constraints orally reported during
recruitment. Before the examination a telephone interview
was conducted to acquire general demographic information.
This was necessary to check for participation suitability of
the control participants. The study was approved by the
local ethics committee, and all participants provided writ-
ten informed consent and received financial compensation
for their participation.

Procedure
At the day of the examination all participants were informed

about the experimental procedure. After agreement to the
study all participants were interviewed with help of the

Table 1 Distribution of diagnoses in patient sample

Diagnosis ICD-10* Severity N (30) %
Depressive episode mild 2 7
moderate 2 7
severe 1
Recurrent depressive disorder, mild 4 13
current episode ... moderate 14 47
severe 7 23

* acquired with the International Diagnose Checklist (ICDL; Hiller
et al., 1996)
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International Diagnose Checklist for DSM-IV and ICD-10
(IDCL,; Hiller, Zaudig, & Mombour, 1996) to validate diag-
noses. The IDCL is a clinical interview aimed at reaching
a precise diagnosis according to DSM-IV and ICD-10 clas-
sification. It was conducted by a research assistant who was
trained and clinically experienced. Furthermore, participants
filled out a sociodemographic questionnaire and performed
an assessment of intelligence. Intelligence was assessed
using the Wortschatztest (WST; Schmidt & Metzler, 1992)
which enables a quick assessment of the participants’ verbal
intelligence level and the evaluation of the speech compre-
hension. The WST offers the opportunity to estimate the
intelligence of the participants using norms and IQ values
for the age between 20 and 90. The groups did not differ
significantly concerning age or I1Q. Next, they filled out the
Rasch-based depression screening (DESC, Forkmann et al.,
2009, 2010) to acquire measures of clinical and subclinical
depression severity. Higher scores indicate more symptoms
of depression and total scores of > 12 suggests the presence
of a depressive episode (Forkmann et al., 2009). Cronbach’s
a for the DESC in the present sample was 0.9 indicating
excellent internal consistency (Howitt & Cramer, 2005).
After, participants filled out all relevant measures with
regard to the study hypotheses. Questionnaires or specific
subscales thereof were collected to examine metacognitive
abilities, aspects of self-conscious attention and individual
estimations with regard to cognitive performance. Finally,
attention and executive functioning ability were assessed
including metacognitive judgements of performance and
confidence with regard to the test performance. All assess-
ments are described in detail below.

Assessments
Decentering

As a self-report measure for metacognitive decentering
abilities participants filled out the German version of the
Experience Questionnaire (EQ-D; Gecht et al., 2014), which
was originally developed by Fresco et al. (2007). The EQ-D
requires answering 20 items on whether one has recently had
"similar experiences" (e.g., "I view things from a wider per-
spective") using a 5-point Likert scale (ranging from ‘never’
(0) to “all the time’ (4)). Psychometric analyses of the EQ-D
revealed adequate internal consistency and construct valid-
ity, suggesting basing data analyses and the interpretation on
the 8-item solution derived from the psychometric evaluation
of the German version. Interpretation of decentering scores
focuses on the two first-order factors "Accepting Self-Per-
ception" (Factor 1: EQ-ASP) and "Distanced Perspective"
(Factor 2: EQ-DP). The first factor, EQ-ASP, consists of
four items and comprises appreciating oneself and refers to
a state with regard to how people experience themselves as
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a person, being aware that one’s own characteristics belong
and originate from oneself. The second factor, EQ-DP, con-
sists of four items and refers to the cognitive ability to have
a reflective and observing perspective on one’s own inner
experiences and mental processes. Per subscale total scores
can be calculated that can range from O to 16 with higher
scores indicating higher decentering abilities. In the present
sample, Cronbach’s « of both subscales was 0.8 indicating
high internal consistency (Howitt & Cramer, 2005).

Self-conscious Attention

Functional and dysfunctional aspects of self-conscious atten-
tion were examined with the Functional and Dysfunctional
Self-consciousness questionnaire (DFS; Hoyer, 2000). The
instrument allows distinguishing two scales and involves
answering 22 items on a 5-point Likert-scale (ranging from
1 = ‘not at all applicable’ to 5 = ‘totally applicable’). The
first scale, "dysfunctional self-consciousness" (DFS-DS)
measures an inflexible or prolonged state of self-focused
attention as characteristic for dysfunctional cognitive opera-
tions which lack flexibility (e.g. "I think about my mistakes
for a long time, even if there is nothing I can do about it.").
The second scale, "functional self-consciousness" (DFS-FS)
describes a more flexible and adaptive self-focused attention.
It represents regulative aspects of self-consciousness such
as the recognition of behavioral borders and the generation
of effective alternatives, thereby involving aspects of con-
fidence in problem-solving abilities (e.g. "Provided I have
enough time and am stuck behind it, I can solve most of
my problems."). Higher values indicate higher functional or
dysfunctional aspects of attention, respectively. Cronbach’s
a for DFS-DS in the present sample was 0.9, indicating
excellent internal consistency. Cronbach’s o for DFS-FS was
0.8, indicating high internal consistency (Howitt & Cramer,
2005).

Self-assessed Intelligence

The Inventar zur Selbsteingeschdtzten Intelligenz (ISI;
Rammstedt & Rammsayer, 2002) is an inventory measuring
self-assessed intelligence. The ISI consists of 11 items, each
of which describes different aspects of intelligence. Partici-
pants have to estimate the extent of the perceived intelli-
gence on 90 mm long visual analogue scales ranging from
-3 to +3. The resulting five ranges of the scale are marked as
"extremely low intelligence" (-3 to -2), "low intelligence" (-2
to -1), "average intelligence" (-1 to +1), "high intelligence"
(+1 to +2) and "extremely high intelligence" (+2 to +3). To
calculate the self-assessed intelligence in a certain area, the
value marked on the corresponding analogue scale is meas-
ured. Since the centre of the 90 mm long scales corresponds
to an average 1Q value of 100 IQ points, the amount 55 is
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added to the self-assessments in millimeters to convert them
into IQ equivalents. The scale thus reflects self-assessments
between 55 and 145 IQ points. The present study focuses on
two scales of rather classical intelligence areas namely self-
estimated verbal (VI) and mathematical-logical intelligence
(ML) as these aspects relate best to the demands and perfor-
mance in the subsequent tasks (judgements of performance
and confidence). Cronbach’s o for VI in the present sample
was 0.8, indicating high internal consistency. Cronbach’s «
for MLI was 0.7, indicating satisfactory internal consistency
(Howitt & Cramer, 2005).

Metacognition

The short form of the Metacognitions Questionnaire (MKF-
30; Wells & Cartwright-Hatton, 2004; Arndt et al., 2011) is
a brief multidimensional measure of metacognitions, meas-
uring metacognitive beliefs, judgements and monitoring ten-
dencies. Participants rate their agreement to 30 individual
statements on a 4-point Likert-scale (ranging from 1 = ‘do
not agree’ to 4 = ‘agree very much’). The instrument has
five subscales, which represent cognitive confidence, posi-
tive beliefs about worry, cognitive self-consciousness, nega-
tive beliefs about uncontrollability of thoughts and danger,
and beliefs about need to control thoughts. In the study at
hand, again, we focus on the two most relevant subscales
with regard to our research questions: first, the “cognitive
confidence” scale (CC) which contains items that refer to
thoughts about the effectiveness of one's own cognitive abili-
ties, especially memory and attention and, second, the “cog-
nitive self-consciousness” scale (CSC) which is concerned
with the extent to which individuals focus their attention
on their own mental processes. Higher values in the former
indicate a low confidence in cognitive abilities and higher
values in the latter represent higher cognitive self-conscious-
ness, which is seen as an indicator of metacognitive dysfunc-
tion similar to rumination and worry (Cartwright-Hatton &
Wells, 1997). Cronbach’s a for both subscales was 0.8, indi-
cating high internal consistency (Howitt & Cramer, 2005).

Attention and Interference Performance

The Color Word Interference Test (CWIT; Stroop, 1935) was
used to record selective attention and executive functions.
The test is divided into three parts: In the first part of the
task, participants should read different words out loud as
quickly as possible (WR). Subsequently, colors of different
rectangles, which are presented on a screen, are to be named
as fast as possible (CN). In the third part, participants should
name the printing color of a word that is incompatible with
the meaning of the word (INT). The third part, the interfer-
ence measure, allows to assess the ability to inhibit cognitive
interference that occurs when the processing of a specific

stimulus feature impedes the simultaneous processing of a
second stimulus attribute. Participants have to suppress the
automated tendency of semantic encoding in order to be
able to carry out a controlled analysis of the printing ink
incompatible with the meaning of the word. The test consists
of three trials whereby in each trial the three parts are car-
ried out in the order WR, CN and INT. A practice sheet is
used beforehand to explain all three parts of the test to the
participants using a sample line. After this practice sheet,
subjects were informed about the preceding judgements of
performance and confidence (see description below). In the
present study mean completion times for each CWIT condi-
tion were recorded. The “Interference” score is calculated by
subtracting the time needed to name the colored rectangles
from the time needed to name the color of the words printed
in incongruent colored ink (INT-CN). The mean Interference
score over all three trials was build and used for analyses.

Groups were compared with regard to the performance
in the CWIT to rule out that the effects of interest emerge
from pure performance differences. Groups did not differ
significantly in their performance regarding WR, CN and
INT (for CWIT performance means see Fig. 1).

Judgements of Performance and Confidence

Participants’ ability to monitor their own performance in
the CWIT was assessed with judgements of performance
(JOP) before their actual performance of every part of the
task. Participants were asked to estimate the time they will
need to perform the task (completion time in seconds). As an
index of metacognitive monitoring ability (Meta,_.), Meta
scores were calculated as the difference between judged and
real performance time as recommended by Mengelkamp and
Bannert (2009). This index can be used as measure for the
assessment judgement accuracy: smaller differences indi-
cate higher accuracies and, higher metacognitive monitoring
abilities, respectively. In order to ensure that the judgements
are based on internal monitoring processes, participants did
not receive any feedback about the actual performance. For
further details on this method, see Kessel et al. (2014). Fur-
thermore, judgements of confidence (JOC) were assessed,
whereby participants had to indicate, after each judgement,
how confident they were that their time judgements are cor-
rect on a 6-point Likert scale ranging from 0 to 100% (Fig. 1
illustrates the respective JOP, the actual performance and
the JOC separated for each part of the CWIT). For the main
analysis JOPs, JOC and Meta, .. means were calculated over
all three trials and parts.

acc

acc

Statistical Analyses

Data were analysed using IBM SPSS Statistics 25. Ade-
quate sample size was calculated with G¥*Power 3.1 (Faul,
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Fig. 1 Mean performance of the
WR, CN and INT parts of the
CWIT and respective judge-
ments

250 |

150

Mean

judgment on RT in seconds
% performance RT in seconds
D confidence (0-100%)

=

|

I INT [ WR

Depressive

Erdfelder, Lang, & Buchner, 2007) conducting a power anal-
yses for F testsyMANOVA with repeated measures, between
factors including the parameters: Effect size f = 0.25; o =
0.05; power = 0.90; number of groups = 2; number of meas-
urements = 36; correlations among repeated measures =
0.3. This a priori analysis revealed an adequate sample size
of N = 56.

Group Differences in Cognitive and Metacognitive
Performance

A between subjects Multiple Analysis of Variance
(MANOVA) was used to compare the groups’ means of
interest which were the mean scores in the questionnaire
measures DESC, EQ_DP, EQ_ASP, DFS_F, DFS_D, IS_VI,
IS_MLI, MKF_CC and MKF_CSC and the mean perfor-
mances with regard to the CWIT which were the mean Inter-
ference performance (INT-CN), the mean Meta, .. and mean
JOC. In the case of a significant MANOVA finding, post-hoc
tests of between-subjects effects, partial eta squared effect
sizes (np2 ; Cohen, 1988) and standardized effect sizes (ES)
with the respective confidence intervals (CI, Hedges bias
corrected) are reported for each comparison.

Associations Between Depression Severity, Decentering,
Aspects of Self-conscious Attention and Individual
Estimations with Regard to Performance and Confidence

To investigate in how far depressiveness, metacognitive abil-
ities and confidence are associated two-tailed Pearson cor-
relation analyses were calculated for the questionnaire data
(DESC, EQ_DP, EQ_ASP, DFS_F, DFS_D, IS_VI, IS_MLI,
MKF_CC and MKF_CSC) as well as the mean Meta, . and
mean JOC considering the associations with regard to the
total sample (N=60). Results are reported on a significance
level of p < .05. According to Cohen’s guidelines (1988),
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Error bars: +- 1 SD Controls

Pearson’s correlations of » = .1 represent a small, r = .3 a
medium, and r = .5, a large effect.

Regression

Finally, to investigate in how far the derived correlates pre-
dict depression a blockwise linear regression was conducted
for the total sample (N = 60) introducing the DESC score
as dependent variable. According to the results from the
correlation analyses, the order of entry of the independent
variables was determined by strength of the association with
the DESC score. To predict depression (DESC), first the EQ
factors (EQ_ASP, EQ_DP) were entered stepwise into the
analysis, in the next stages DFS (DFS_D, DFS_F), MKF
(MKF_CC, MKF_CSC) and ISI (ISI_VI, ISI_MLI) fac-
tors were entered stepwise respectively. In this hierarchical
approach, the incremental predictive power of the (compet-
ing) predictors was determined.

Results

The MANOVA comparing the groups’ questionnaire scores,
as well as the Interference score of the CWIT and the Meta,
and JOCs revealed a significant main effect (F(12,47) =
17.37, p < .000, 17p2 = .82). Means and standard deviations
of the groups and the tests of between-subjects effects for
each dependent variable are displayed in Table 2 showing
significant differences in all but three variables: First, the
groups did not differ with respect to ISI_VI (Patients: Mg 1,
= 109.6, sd = 14.2; Control group: Mg vy = 1149, sd =
9.4; F(1,58) = 2.91, p = .09), indicating that the groups
have come to the similar self-assessments of their verbal
intelligence. Second, participants actual Interference per-
formances in the CWIT did not differ (Patients: M, s rence
= 22.9, sd = 8.6; Control group: M, ference = 19.9, sd =
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Tab!e? Means (M), standard Depressive Controls Group differences

deviations (sd) and between-

subject effects Variables® M sd M sd P p n,’  ES° cr
DESC 20.5 6.3 4.1 33 159.6 <.001 73 3.22 2.45-3.99
EQ_DP 1.2 5 2.3 i 50.5 <.001 47 -1.78 -2.38--1.19
EQ_ASP 1.8 7 3.0 5 64.6 <.001 .53 -1.95 -2.56--1.33
DFS_F 2.8 0.5 3.6 0.6 324 <.001 .36 -1.43 -2.00 - -.86
DFS_D 39 0.6 25 0.5 87.9 <.001 .60 2.50 1.83-3.18
ISI_VI 109.6 14.2 114.9 9.4 29 .09 .05 -43 -95-.08
ISI_MLI 105.7 14.1 112.4 7.8 5.1 <.05 .08 -.58 -1.10 - -.06
MKF_CC 14.3 4.7 10.2 34 15.3 <.001 21 .99 A45-1.52
MKF_CSC 16.4 4.1 11.3 34 26.9 <.001 32 1.34 78 -1.90
JoC 55.3 23.8 67.2 16.2 5.1 <.05 .08 -.58 -1.09 —-.06
Meta,, 26.0 64.1 18.0 34.8 4 .55 .01 15 -.35-.66
Interference 229 8.6 20.0 7.0 2.2 15 .04 37 -.15-.88

# DESC = Rasch-based Depression Screening; EQ_DP = Experiences Questionnaire - Distanced Perspec-
tive Scale; EQ_ASP = Experiences Questionnaire - Accepting Self Perception Scale; DFS_F = Func-
tional and Dysfunctional Self-consciousness questionnaire - Functional Scale; DFS_D = Functional and
Dysfunctional Self-consciousness questionnaire - Dysfunctional Scale; ISI_VI = Inventar zur Selbstein-
geschitzten Intelligenz - Verbal Intelligence Scale; ISI_MLI = Inventar zur Selbsteingeschitzten Intelli-
genz - Mathematical Logical Intelligence Scale; MKF_CC = Metacognitions Questionnaire - Cognitive
Confidence Scale; MKF_CSC = Metacognitions Questionnaire - Cognitive Self Consciousness Scale; JOC

= mean confidence judgement; Meta

.cc = INean metacognitive monitoring accuracy; Interference = mean

Interference score in the Color Word Interference Test. ® F statistic of the between-subjects effects revealed
by the MANOVA. c: ES = Bias corrected (Hedges) standardized effect size; CI = confidence interval

7.0; F(1,58) = 2.16, p = .15). And third, with respect to the
Meta,, i.e. the mean differences between judged and real
time performance, results reveal equally precise judgements
of performance in the two groups (Patients: M, .,.. = 26.0,
sd = 60.1; Control group: M;,,.qcc = 18.0, sd = 34.8; F(1,58)
= 0.37, p = .55). Interestingly, albeit similar performances
and judgements thereof, groups significantly differed with
regard to their perceived confidence in the judgements, in
that patients with depressive episodes indicated an overall
lower confidence in their judgements as compared to the
control group (Patients: M;,- = 55.3, sd = 23.8; Control
group: Mo = 67.2, sd = 16.2; F(1,58) = 5.1, p < .05; ”pz
=.08) (ES: -.58; CI: -1.09 — -.06).

In line with these MANOVA findings, post-hoc analyses
of variance comparing group differences regarding Meta,
and JOC separately for each single part (WR, CN, INT) of
the CWIT, revealed a very similar picture, with no Meta,
group differences but significant differences in the groups’
confidence (see Table 3).

Associations Between Variables

The total samples Pearson’s  correlations between the vari-
ables are presented in Table 4. Here, it becomes evident
that the extent of depressive symptoms, as acquired with
the DESC, is negatively associated with rather “functional”

Table 3 Means (M), standard

o Depressive Controls Group differences

deviations (sd) and between-

subject effects regarding Variables® M sd M sd F D npz ES¢ cr

the three parts of the CWIT

separately Meta,., Part 1 WR 28.3 42.8 13.7 25.1 2.6 A1 .04 41 -10-.92
Meta,, Part 2 CN 22.6 57.0 16.3 35.6 3 .61 .01 13 -37-.64
Meta, Part 3 INT 27.3 101.6 24.0 49.5 .0 .88 .00 .04 -47-.55
JOC Part 1 57.6 239 69.1 15.4 5.0 <.05 .08 -57 -1.08 —-.05
JOC Part 2 55.3 24.7 67.1 17.7 4.5 <.05 .07 -54 -1.05--.02
JOC Part 3 529 24.8 65.3 18.4 49 <.05 .08 -.56 -1.08 —-.05

# Meta,,, = mean metacognitive monitoring accuracy; WR = word reading; CN = color naming, INT =

interference; Meta,

Part 1: Diff (mean JOP WR — mean RT WR); Meta

Part 2: Diff (mean JOP CN —

acc

mean RT CN); Meta,.c Part 3: Diff (mean JOP INT — mean RT INT); JOC = judgement of confidence;
JOP = judgement of performance; ® F statistic of the between-subjects effects revealed by the ANOVAs. c:
ES = Bias corrected (Hedges) standardized effect size; CI = confidence interval
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Table 4 Correlation matrix between the variables considering the total sample (N=60)

Variables? EQ_DP EQ_ASP DFS_F DFS_D ISI_VI ISI_MLI MKEF_CC MKF_CSC JoC Meta,.
DESC - 70%* STTEE -.67%* ko - 43%% - 40%* 53%* AT7HE - 43%* .20
EQ_DP 1 3% S5k - 78%* 28% 33% -.52%% -51%* 21 .05
EQ_ASP 1 S53%% - 70%* 35%* 26% - 44%% -.35%% A5%* -.06
DFS_F 1 - 73%E 35%* 20% -.49%%* - 4% 26* -.19
DFS_D 1 -.32% -.20% O1%* .69%* -.26% .05
ISI_VI 1 42%* - 40%* -0.13 35%* -.12
ISI_MLI 1 - 44%* =33k .20 -.18
MKF_CC 1 49%* -.19 .18
MKF_CSC 1 -.05 .03
JOC 1 =21
Meta, 1

ace

Notes: ** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed), Positive associations are
highlighted in lighter grey, negative associations in darker grey; ®* DESC = Rasch-based Depression Screening; EQ_DP = Experiences Ques-
tionnaire - Distanced Perspective Scale; EQ_ASP = Experiences Questionnaire - Accepting Self Perception Scale; DFS_F = Functional and
Dysfunctional Self-consciousness questionnaire - Functional Scale; DFS_D = Functional and Dysfunctional Self-consciousness questionnaire
- Dysfunctional Scale; ISI_VI = Inventar zur Selbsteingeschitzten Intelligenz - Verbal Intelligence Scale; ISI_MLI = Inventar zur Selbstein-
geschitzten Intelligenz - Mathematical Logical Intelligence Scale; MKF_CC = Metacognitions Questionnaire - Cognitive Confidence Scale;
MKF_CSC = Metacognitions Questionnaire - Cognitive Self Consciousness Scale; JOC = mean confidence judgement; Meta,.. = mean meta-

cognitive monitoring accuracy.

abilities, i.e. decentering, flexible self-attention, JOCs and
self-assessed height of verbal and mathematical logical
intelligence (EQ_DP, EQ_ASP, DFS_F, ISI_VI, ISI_MLI),
whereas the extent of depressive symptoms showed posi-
tive associations with dysfunctional self-consciousness and
low cognitive confidence (DFS_D, MKF_CC, MKF_CSC).
Likewise, the different instruments reveal positive inter-
correlations between scales representing functional and
between scales representing dysfunctional characteristics,
respectively, whilst negative correlations prevail for oppos-
ing measures.

Regression Analysis

Decentering (EQ_ASP, EQ_DP), self-conscious attention
(DFS_D, DFS_F) and individual estimations with regard
to cognitive performance (MKF_CC, MKF_CSC and ISI_
VI, ISI_MLI) were used in a stepwise multiple regression

analysis to predict depressiveness (DESC). The correlations
of the variables are shown in Table 4. As can be seen all cor-
relations except for the one between MKF_CSC and ISI_VI
(p = .16) were statistically significant (p < .05).

The prediction model contained four of the eight pre-
dictors and was reached in four steps with no variables
removed. The model was statistically significant, F(4, 55) =
35.37, p < .001, and accounted for approximately 70% of the
variance of depressiveness (R2 = .72, Adjusted R? = .70).
Higher levels of DFS_D and lower levels of EQ_ASP, and
to a lesser extent by lower levels of ISI_MLI and higher lev-
els of EQ_DP primarily predicted depressiveness. The raw
and standardized regression coefficients of the predictors
together with their correlations with depressiveness, their
squared semi-partial correlations, and their structure coef-
ficients are shown in Table 5. Dysfunctional self-conscious
attention (DFS_D) and the decentering factor “Accepting
Self-Perception” (EQ_ASP) received the strongest weights

Table 5 Results of the stepwise

. . Model b SE-b Beta Pearson r S? Structure
regression analysis coeffi-
cient

Constant 24.24 9.33

EQ_ASP* -4.75 1.22 -43 =77 .08 -91
EQ_DP .023 1.50 .002 =70 .00 -.82
DFS_D#* 4.50 1.27 43 77 .07 91
ISI_MLI* -.14 .06 -.17 -.40 .03 -47

The dependent variable was depressiveness (DESC). R? = .72, Adjusted R? = .70; Sr? is the squared semi-

partial correlation; *p < .05.
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in the model followed by self-assessed mathematical-log-
ical intelligence (ISI_MLI); The decentering factor “Dis-
tanced Perspective” (EQ_DP) received the lowest of the
four weights. With the sizeable correlations between the
predictors, the unique variance explained by each of the
variables indexed by the squared semi-partial correlations,
was relatively low: decentering “Accepting Self- Perception”
(EQ_ASP), dysfunctional self-conscious attention (DFS_D),
self-assessed mathematical logical intelligence (ISI_MLI)
and decentering “Distanced Perspective” uniquely accounted
for approximately 8%, 7%, 3%, and less than 1% of the vari-
ance of depressiveness. Inspection of the structure coeffi-
cients suggests that EQ_ASP and DFS_D were very strong
indicators, EQ_DP was a strong indicator, and ISI_MLI was
a moderate indicator of depressiveness.

Discussion

The present study aimed at investigating the association
between cognitive and metacognitive functioning in depres-
sive patients and healthy controls. On theoretical level,
cognitive confidence has been linked to depression (Wells,
2008), and further, recent studies suspected a link between
confidence judgements and depressiveness for healthy or
subclinical populations (Moses-Payne et al., 2019; Rou-
ault et al., 2018). However, especially in clinical samples
there was relatively little empirical evidence for this so far.
A review by Hoven et al. (2019) summarizes confidence
abnormalities in subclinical and clinical symptomatology
regarding, besides depression, different mental disorders.
The review shows that in relation to studies of schizophre-
nia and obsessive-compulsive disorders, clinical studies
of affective disorders, especially depression, are relatively
sparse and predominantly investigate confidence regarding
the domain of general knowledge and memory. Our research
attempted to close this gap by investigating dysfunctional
metacognition and confidence abnormalities regarding
aspects of attention and cognitive flexibility in clinically
depressed individuals.

Regarding cognitive functioning results revealed no
significant difference between patients and aged-matched
healthy controls in cognitive performance as measured with
the CWIT. This indicates an equally well cognitive func-
tioning in both groups, a finding, that differs from previous
studies that report cognitive deficits in patients with depres-
sion (Gauggel & Rathgeber, 2002; Marazziti et al., 2010;
Marvel & Paradiso, 2004; Mc Clintock et al., 2010; Vasic
et al., 2007). Regarding the performance in the CWIT, a
meta-analysis by Veiel (1997) found depressive patients
to be impaired. In contrast to Veiel (1997) whom analysed
studies with patients suffering from severe depression, most
of our participants suffered from a mild or moderate episode,

which could explain the diverging results. Veiel (1997) also
reported a great variability of the findings, which might
indicate that other factors, as for example metacognitive
processes, may be of importance.

Similar to the findings regarding the performance in the
CWIT, also the metacognitive judgements of performance,
i.e. the difference between judged and real time perfor-
mance, revealed as precise judgements in patients suffering
from depression as compared to controls. This argues against
the hypothesis of ‘depressive realism’ (Alloy & Abramson,
1988) and supports some studies’ findings (e.g. Dunn et al.,
2007; Fu et al., 2005; Kalska et al., 1999). Similar to our
finding of an enhanced dysfunctional self-focused attention
in the patients, Dunn et al. (2007) found an elevated self-
focused attention and a reduced positivity bias relative to
healthy controls while the accuracy of the self-judgement
was preserved in the dysphoric and depressed groups. At
this point it is important to mention, that although over all
performances did not differ between groups in the study at
hand the design and the specific task looking at three dif-
ferent parts with increasing difficulty make it difficult to
control for trial by trial learning or completely exclude or
disentangle the influence of the participants general ability
to estimate time.

Interestingly however, our study results further reveal,
that the groups significantly differed with regard to their con-
fidence in the judgements. Patients suffering from depressive
episodes showed a lower overall confidence in their judge-
ments compared to the individuals of the control group.
This means the cognitive and metacognitive performance
in the task was nearly the same for both groups but patients
were less confident in their judgements. This is in line with
the findings reported for foremost subclinical but also some
clinical populations showing depressive symptomatology is
going along with a comparably lower confidence in perfor-
mance (Fu et al., 2005, 2012; Hoven et al., 2019; Moses-
Payne et al., 2019; Rouault et al., 2018). However, it must
be mentioned at this point that by investigating a slightly
different domain compared to the other studies on meta-
cognition and confidence, some of the previously reported
metacognitive measures of accuracy could not be calculated
likewise and were therefore adapted to some extent.

Furthermore, the results at hand reveal evidence for the
view of human metacognition as a quite basal cognitive
ability involved in domain-unspecific judgement which is
important for healthy functioning. Post-decisional judge-
ments have been shown to provide useful information in
optimizing control of behavior via parametric estimates
and help decision making and evaluation. This in turn can
lead to changes in mind or support ratings of confidence in
an initial decision (for review see Yeung & Summerfield,
2012). However, the confidence judgements in the present
study were prospective, i.e. pre-decisional and hence were
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rather built on personal believes about owned abilities in
the test domain. While an overconfidence across domains
and transcending time is assumed in the healthy individual,
we assumed an overall dysfunctional confidence reflected
in lower overall ratings in the individuals suffering from
depression. A study by Fleming et al. (2016) highlighted the
importance of prospective judgements by comparing retro-
to prospective judgements in a healthy sample. The authors
reported dissociable effects: retrospective judgements were
strongly influenced by the speed and accuracy of the pre-
ceding decision, whereas prospective judgements were
dependent on past confidence extending back over a longer
time window. Further, global levels of confidence were cor-
related across judgements, which supports the assumption
of a domain-general overconfidence in a “healthy” per-
formance. Our research focused on the link between pro-
spective judgements and an assumed lower confidence in
performance in a sample suffering from depression. It has
to be noted that the design differences prevent investigat-
ing the same scores compared to Fleming et al. (2016) and
therefore results cannot be generalized or inferred to the
findings in our depressed sample. Nevertheless, taking into
account Flemings’ findings, we suggest that the results of the
present study rather reflect a trait-like self-fulfilling proph-
ecy effect subsuming the patients’ dysfunction regarding a
longer period of time, than the sequential dependencies of
confidence ratings, as found for example in feedback studies.

The lack of general confidence in their cognitive abilities
found in the patients’ judgements is further mirrored in what
participants indicated regarding the different metacognitive
abilities in the questionnaire assessments: participants with
depression seemed to have less trust in their own abilities.
Patients suffering from depression reported a lower confi-
dence as compared to healthy controls as measured with the
Cognitive Confidence subscale of the Metacognitive Ques-
tionnaire (MKF). Also in the other subscale of the MKF,
Cognitive Self-Consciousness, significant higher scores indi-
cating a metacognitive dysfunction was found in the patients.
Further, patients suffering from depression reported signifi-
cantly lower decentering abilities in both subscales of the
decentering questionnaire which indicates that healthy indi-
viduals seemed better able to achieve a reflective and observ-
ing perspective on their own mental processes and that they
were more able to experience themselves as a person with
own characteristics. Here, results are in line with the findings
reported by Teasdale et al. (2002) showing lower decentering
abilities in depressive patients compared to healthy controls.
Regarding self-assessed intelligence depressed individuals
referred significant lower levels of verbal and mathematical-
logical abilities to themselves compared to healthy controls,
although groups actual intelligence as estimated with the
WST did not differ. A relationship between well-being and
self-assessed intelligence has already been demonstrated

@ Springer

in narcissists (Zajenkowski & Czarna, 2015). According
to the extended agency model of narcissism (Campbell &
Foster, 2007), intelligence is a crucial agentic quality, and,
estimating one’s own IQ as low constitutes a failure of the
self-regulatory system as it might also be the case in the
present sample of depressed patients. The patients in the
current sample also reported significant more dysfunctional
attention abilities as measured with the DFS. This is in line
with the notion that depressed individuals tended to allocate
their attention inward towards themselves, their thoughts,
and their feelings. Already in 1985, Smith, Ingram and Roth
found self-focused attention to be correlated with depression
and a negative evaluation of the self. In line with this, the
closer inspection of the associations between clinical, cogni-
tive and metacognitive measures revealed negative associa-
tions between depression severity and functional metacog-
nitive abilities like decentering, flexible self-attention, high
JOCs and self-assessed height of verbal and mathematical
logical intelligence, and, positive associations with dys-
functional aspects as dysfunctional self-attention, and low
cognitive confidence and self-consciousness. Similarly, the
results of the regression analysis revealed that high scores in
dysfunctional self-attention and lower scores in the decen-
tering factor ‘accepting self-perception’ were the best pre-
dictors for depressiveness. Individuals with high scores in
dysfunctional self-attention are thought to be in an inflexible
or prolonged state of self-focused attention. The finding that
decentering is diminished in depressive patients is in line
with previous studies that found decentering to be a process
promoting wellbeing. It seems that basal cognitive processes
play a minor role for decentering abilities whereas affective
components as aspects of self-acceptance and confidence
seem to play an important role for the ability to decenter.
The present study makes an important contribution in
bridging different aspects of metacognition to different
aspects of attention. Taken together and in line with the
findings regarding impacted (meta-)memory by Cipolli et al.
(1996), the present studies’ data point to further metacogni-
tive dysfunction regarding aspects of (meta-)cognitive atten-
tion in patients with depression. All in all, our results further
underline that patients make equally precise metacognitive
judgements in the domain of attention but are less confident
in comparison to healthy controls. Furthermore, the aspect
of a lowered confidence in (meta-)cognitive abilities was
further mirrored in the associations between metacognitive
abilities, like decentering, aspects of self-conscious atten-
tion, self-assessed intelligence, metacognitive beliefs, judge-
ments and monitoring tendencies and depressiveness.
Metacognitive processes play a vital role in the course
and successful treatment of mental disorders. Papageor-
giou and Wells (2003) showed that in depressive patients
the contents of metacognitive beliefs have an influence on
the rumination tendency and the maintenance of depressive
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symptoms. This finding fits the approach of classical cogni-
tive behavioral therapy (CBT), which has primarily aimed
at changing the content of dysfunctional cognitions (Beck,
2005). The effectiveness has been proven in numerous stud-
ies over the past decades. However, studies have shown that
not only the change in cognitive content but also the change
in the metacognitive perspective from which cognitions are
viewed has a positive effect on the success of therapy and
the likelihood of relapse (Corcoran & Segal, 2008; Teasdale
et al., 2002). Therefore, it seems to be important to have a
closer look on the results of metacognitive assessments of
attention in the study at hand. Future research should address
these aspects in order to improve the treatment of patients
with affective disorders.
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