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1. GENERAL INTRODUCTION

People spend approximately one third to half of their time contemplating past events or
future scenarios, the content of which can substantially affect their mood (Killingsworth &
Gilbert, 2010; Song & Wang, 2012). Hence, these inner monologues are crucial components to
our well-being, a prominent form of which is rumination. The earliest and most thoroughly
researched definition of rumination, the Response Style Theory (Nolen-Hoeksema, 1991)
defined rumination as the passive dwelling on the reasons, contexts, and implications of one’s
own depressive symptoms, also referred to as depressive rumination (Nolen-Hoeksema, 1991).
Depressive rumination aggravates depressive symptoms among patients with affective
disorders (Nolen-Hoeksema et al., 1993), as well as among non-clinical adults (Michl et al.,
2013), and anticipates the onset and reoccurrence of depressive episodes of mood disorder
patients (Nolen-Hoeksema et al., 2008).

The Goal Progress Theory (Martin & Tesser, 1996) advocates a wider approach to
rumination, in which ruminative thoughts stem from unreached goals, and hence can emerge in
relation to current or future events besides past experiences. According to this theory,
state rumination will continue until the objective is either reached or discarded. This framework
focuses less on the content and valence of ruminative thoughts, and more on their disruptive
and uncontrollable aspect. The authors suggest that although ruminative thoughts may not be
inherently negative, they may still increase negative emotions by serving as an intrusive,
recurrent daily reminder of unfulfilled goals that may provoke feelings of inadequacy, anxiety,
and depressed mood (Dickson et al., 2019).

Alloy et al. (2000) conceptualize rumination as a maladaptive thought process occurring
in reaction to a stressful event. Rumination may intensify the perceived severity of the stressful
situation and therefore may lead to an aggravated stress response and hamper adaptation,
contributing to chronic stress (Gerin et al., 2012), reflecting that the mental representation and
the attributed significance of stressors is crucial in adaptation (Del Giudice et al., 2011).

Initially, rumination has been investigated regarding depressed mood and major
depression (Nolen-Hoeksema, 1991), but in the last two decades, it has been associated with
several other psychological problems beyond depressed mood. Furthermore, it has been linked
with several somatic complaints via the stress-disease association (Brosschot & Doef, 2006;
Gerin et al., 2012; Williams et al., 2017). Thus, rumination is considered a transdiagnostic risk
factor to psychopathology (Ehring & Watkins, 2008; Nolen-Hoeksema & Watkins, 2011).
Transdiagnostic approaches aim to identify neurobiological, biopsychosocial, behavioral, and
cognitive-emotional mechanisms that tend to be linked to a broad variety of psychiatric
diagnoses (Dalgleish et al., 2020). Exploring these factors may aid in the investigation of the
root causes behind the observed psychological symptoms linked with certain diagnostic
categories, potentially leading to more precise diagnosis and more effective treatment (Sauer-
Zavala et al., 2017). Therefore, they are of increasing importance in research and practice in
clinical psychology and psychiatry (Insel et al., 2010).

In this dissertation we examined the associations between rumination and certain
psychological problems from a transdiagnostic perspective. We carried out four empirical
studies that are summarized in Table 1.1. and are outlined one by one thereafter.
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Note. RTSQ = Ruminative Thought Style Questionnaire, MDD = major depressive disorder, BD = bipolar disorder, PO = personality
organization, BPD = borderline personality disorder, HC = healthy control.




2. VALIDATING THE BIFACTOR STRUCTURE OF THE RUMINATIVE
THOUGHT STYLE QUESTIONNAIRE - APSYCHOMETRIC STUDY (STUDY 1)!

2.1. Aims

The earliest and most thoroughly researched definition of rumination, the Response Style
Theory (Nolen-Hoeksema, 1991) defined rumination in response to one’s own depressed mood.
However, subsequent findings revealed that rumination is not restricted to depression and
should rather be considered a transdiagnostic risk factor to psychopathology — thus, the need
for self-report measures that conceptualize rumination more broadly emerged. The Goal
Progress Theory (Martin & Tesser, 2006) offers a broader framework, as it emphasizes the
importance of the intrusive and irrepressible nature of ruminative thoughts rather than their
content. Based on this theory, the Ruminative Thought Style Questionnaire (RTSQ), a self-
report scale was created, aiming to assess rumination as a general thinking style, unbiased by
depressive symptoms (Brinker & Dozois, 2009). Thus, in our first study we examined the factor
structure of the Hungarian RTSQ, as previous research about its psychometric properties
reported inconclusive results. We also aimed to test the gender invariance of the best fitting
model, and test its construct validity with the Center for Epidemiologic Studies Depression
Scale (CES-D) (Radloff, 1977) and the Brief Symptom Inventory (BSI) (Derogatis, 1993;
Derogatis & Melisaratos, 1983). In a second study we tested its convergent validity compared
to the Ruminative Response Scale (RRS)(Treynor et al., 2003) and its construct validity
compared to the Zung Self-rating Depression Scale (ZSDS) on an independent sample.
Considering previous theoretical and empirical work (Mihi¢ et al., 2019) we hypothesized
positive associations between the RTSQ and the reflective pondering and brooding factors of
the RRS.

2.2. Study1l

2.2.1. Methods of Study 1
Sample and Procedure

Two independent researchers translated the RTSQ from English to Hungarian.
Differences were resolved by discussion and consensus with the help of a third native
Hungarian-speaking researcher who used to live in an English-speaking country for years. Then
a fourth researcher backtranslated the Hungarian version to English. A native English-speaking
psychologist reviewed the two versions and found that the backtranslation adequately reflected
the meaning of the original items.

Data collection was carried out within the framework of a larger research project (Kotyuk
et al., 2019). Ethical consent was obtained from the Scientific and Research Ethics Committee

tKovécs, L. N.*, Kocsel, N.*, Galambos, A., Magi, A., Demetrovics, Z., & Kokonyei, G. (2021). Validating the
bifactor structure of the Ruminative Thought Style Questionnaire—A psychometric study. PLOS ONE,
16(7), e0254986. https://doi.org/10.1371/journal.pone.0254986



of the Medical Research Council (ETT TUKEB) for the whole research project including this
study. Written informed consent of participants was obtained. Students were recruited from
several university dormitories, who participated in the study on a voluntary basis. Inclusion
criteria were age of 18 years or older and active student status at the university, no further
restrictions applied. The final sample comprised of 1123 students (55% female; N=618), where
the minimum age was 18, the maximum 37 years (M= 21.96; SD=1.96).

Measures

Ruminative Thought Style Questionnaire (RTSQ) (Brinker & Dozois, 2009). RTSQ is
a 20-item self-report scale that is aiming to measure rumination regardless of the valence,
temporal orientation, or content of such thoughts. Participants have to respond on a 7-point
Likert-scale. The RTSQ total score has shown excellent internal consistency (Cronbach o= .89
—.92) and high test-retest reliability after two weeks (r = .80, p < .01) (Brinker & Dozois,
2009), as well as its subscales suggested by Tanner et al. (2013)(Cronbach o= .71- .89).

The Center for Epidemiologic Studies Depression Scale (CES-D) (Radloff, 1977). The
CES-D has been designed for measuring depressive mood in the general population (Radloff,
1977). The original 20-item instrument was shortened to eight negative affect items and two
positive affect items. Participants are asked to evaluate on a four-point Likert scale from
O=never to 3=always how often they felt this way during the last seven days.

The Brief Symptom Inventory (BSI) (Derogatis, 1993; Derogatis & Melisaratos, 1983)
primarily aims to measure psychological symptoms of clinical patients. The BSI is the
shortened form of the Derogatis Symptom Checklist (SCL-90) (Derogatis, 1975) that consists
of nine subscales, measuring symptom domains on a five-point Likert scale ranging from 0=not
at all to 4=extremely. The mean score of the 53 items is referred to as the General Symptom
Index (GSI). We only included the GSI in our analyses based on previous recommendations
(Urban et al., 2014).

Data analysis strategy

The degree of fit of three prior measurement models were estimated, namely: 1) one factor
model proposed by the authors of the RTSQ (Brinker & Dozois, 2009) (Model 1); 2) the second-
order four-factor solution found by Tanner and colleagues (Tanner et al., 2013) (Model 2); 3)
and the bifactor model of Mihi¢ and colleagues, where almost every item (except Item 16)
loaded to the general rumination factor, but several items were left out of group factors due to
low factor loadings (i.e.: items 5,10,14,15,18)(Mihic¢ et al., 2019)(Model 3). Multiple fit indices
were considered to evaluate model fit.

We tested a bifactor ESEM on the bifactor model proposed by Mihi¢ et al (Mihic¢ et al.,
2019), i.e.,, we formulated one general factor and four specific factors (Problem-focused
thoughts: Items 9,11,12,13; Counterfactual thinking: Items 6-8; Repetitive thoughts: Items 1-
4; Anticipatory thoughts: Items 17,19,20). After a thorough content check, we also decided to
leave out Item 16 (“I like to sit and think about pleasant events from the past.”), which is in
line with previous recommendations (Mihi¢ et al., 2019; Tanner et al., 2013). In the bifactor
ESEM (Model 4), items loaded on their main factors, but cross-loadings were allowed (targeted,
but not forced to be zero).



Then, we tested the gender invariance of the best fitting model using a multigroup
approach. Finally, correlation analyses with CES-D and BSI were conducted to test the
construct validity of the RTSQ.

2.2.2. Main Results of Study 1
Comparing measurement models

Table 2.1. shows the fit indices for each model. Model 1 did not fit the data, while both
Model 2 and Model 3 indicated unsatisfactory fit. The only acceptable model was Model 4,
implying that the variance was best explained by a bifactor ESEM structure, where 14 out of
19 items loaded on the subfactors besides the general factor.

Table 2.1. Factor analyses of four measurement models of the Ruminative Thought Style
Questionnaire.

AIC/BIC i df CFlI TLI RMSEA 90% Cl SRMR

Model 1 80702.246/ 2579.555 170 .699 .663 112 JA1-12 079
81003.672

Model 2 58942.291/ 576.214 86 916 .897 071 .07-08 .059
59188.455

Model 3 74569.131/ 865.870 138 .906 .883 .069 .06-.07 .047
74925.818

Model 4  74008.382/ 318.861 86 970 .940 .049 .04-06  .020
74626.304

Model 1= One factor CFA; Model 2=Second-order four factor CFA; Model 3= bifactor CFA;
Model 4= bifactor ESEM; AIC, Akaike Information Criteria; BIC, Bayesian Information
Criterion, ¥, chi-square test statistic; df, degree of freedom; CFl, Comparative Fit Index; TLI,
Tucker-Lewis Index; RMSEA, Root Mean Squared Error of Approximation; ClI, confidence
interval; SRMR, Standardized Root Mean Square Residual.

The Cronbach as of the total score of the RTSQ and its subscales demonstrated good
internal consistency, in line with previous findings. The omega total of the RTSQ was .939 and
the omega hierarchical coefficient for the whole scale was .851, indicating that only 15% of the
total score variance was attributable to the group factors.

Based on the CFl and RMSEA delta values, the bifactor ESEM demonstrated configural,
metric, scalar, strict and variance-covariance invariance, supporting the measurement
invariance of RTSQ across gender. In line with our expectations, the RTSQ showed significant
positive correlation both with the CES-D (r = .46) and the BSI scores (r = .53).



2.3. Study 2

2.3.1. Methods of Study 2
Sample and Procedure

In Study 2, our primary goal was to test the construct validity of the RTSQ to support the
findings of Study 1. Undergraduate psychology students were recruited in exchange for partial
class credit. Eligibility criteria included being 18 years old or older with no previous history of
mental or neurological illness. The students completed self-report questionnaires online in the
computer lab within a bigger study framework for 45 minutes. The study was approved by the
Institutional Review Board of the Faculty of Education and Psychology, Eotvos Lorand
University, and data collection was carried out in accordance with the Declaration of Helsinki.
Participation in the study was voluntary and anonymous, and written informed consent was
obtained. 320 participants (268 females; mean age=23.28, SD=2.93 years) were included for
analysis.

Measures

Ruminative Response Scale (RRS) (Treynor et al., 2003)]. The RRS contains 10 items
rated on a four-point Likert scale from 1 = never to 4 =always, forming two subscales labelled
brooding and reflective pondering. Reflective pondering is a more adaptive way of repetitive
thought processing (at least in long-term), where analyzing one’s own emotions and thoughts
may facilitate problem solving, while brooding can be characterized as the passive, self-
criticizing dwelling on past stressful situations (Treynor et al., 2003).

The Zung Self-rating Depression Scale (ZSDS) (Simon, A, 1998; Zung, 1965) was used
to measure depressive symptoms. The ZSDS is a 20-item instrument where each item is rated
on a 4-point scale (1= a little of a time; 4=most of the time). The total score (ranged between
20-80) of ZSDS was calculated and used in the analysis, where higher scores indicates more
depressive symptoms.

RTSQ described above was also used in Study 2.

Statistical analysis

Pearson correlation analyses were applied to test the construct validity of the RTSQ. We
examined the factor structure of the RTSQ the same way as we did in Study 1.

2.3.2. Main Results of Study 2

Similarly to Study 1, the bifactor ESEM showed good fit to the data in Study 2
(¥*=169.632, df=86, CFI=.96, TLI=.93, RMSEA=.06, SRMR=.03). The RTSQ showed
significant positive correlations with the ZSDS total score (r = .58), was weakly associated with
reflective pondering (r=.23) but showed stronger positive correlations with brooding (r=.60).
No significant gender differences were found.



2.4. Discussion

The results of Study 1 suggest that the factor structure of the RTSQ is best described with
a 19-item bifactor Exploratory Structural Equation Modelling (ESEM), where most of the
variance is explained by the general factor. The model was found to be invariant across genders.
The correlations in Study 2 demonstrated that the RTSQ is congruent with the RRS, and that
rumination captured by the RTSQ is rather maladaptive, as it was more strongly associated with
the brooding subscale of the RRS than with reflective pondering. Significant positive
associations were found with depressive symptoms and psychopathology in general,
reaffirming its validity. Our results support that RTSQ assesses rumination globally, and it is a
valid measure of ruminative thinking style that is rather negatively valenced but does not solely
focus on depressive mood and symptoms, thus it is a valid and reliable rumination measure that
can be used in transdiagnostic research.

3. RUMINATION IN MAJOR DEPRESSIVE AND BIPOLAR DISORDER - A
META-ANALYSIS (STUDY 2)?

3.1. Aims

While depressed, patients with major depressive disorder (MDD) and bipolar disorder
(BD) appear to ruminate on negative mood, while BD patients tend to engage in rumination on
positive affect in [hypo]mania (Ghaznavi & Deckersbach, 2012). Therefore, rumination may
lead to increased vulnerability to emotional disturbances by magnifying the significance of
emotionally relevant events, regardless its valence (Alloy et al., 2009). The current study
attempted to examine rumination among the two patient groups with meta-analytic techniques.
Based on previous findings, we hypothesized that both patient groups tend to engage in
depressive rumination without significant differences, whereas we expected that BD patients
report more rumination on positive affect. The effects of potential moderators were also
assessed.

3.2. Methods

The full study protocol was pre-registered and is available at Open Science Framework
(https://osf.io/hjenm). We searched for studies that investigated rumination in both BD and
MDD in the following databases: PubMed, Science Direct, Web of Science and EBSCO in May
2019. The reference lists of the identified articles, as well as of relevant reviews and
metaanalyses (Dodd et al., 2019; Ghaznavi & Deckersbach, 2012; Silveira & Kauer-Sant’ Anna,
2015) were also screened. We only included empirical studies that recruited a group of patients
formally diagnosed with BD, a group of patients formally diagnosed with MDD, and contained

2 Kovacs, L. N., Takacs, Z. K., Téth, Z., Simon, E., Schmelowszky, A& Kokonyei, G. (2020). Rumination in
major depressive and bipolar disorder—A meta-analysis. Journal of Affective Disorders, 276, 1131-1141.
https://doi.org/10.1016/j.jad.2020.07.131
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at least one rumination measure. After removing duplicates, 488 studies remained, on which
we conducted an initial screening process based on title and abstract. During this initial
screening 331 studies were excluded. The full texts of the remaining 157 articles were reviewed
by two researchers independently to determine which articles should be included. During this
process, we identified 12 studies with an overall sample size of 2071 clinical patients (nof BD
patients= 671, nof MDD patients= 1400). The identified articles were coded by two researchers
independently. Coders resolved any disagreements by discussion.

We conducted the analyses with the Comprehensive Meta-Analysis (CMA) Version 3
(Borenstein et al., 2006). First, the standardized mean difference (Hedges’s g) between the BD
and the MDD patient groups on the rumination subscales were calculated. A positive effect size
indicated that the BD group was more prone to rumination, while a negative effect suggested
that the MDD group reported more rumination. Studies with a standardized residual exceeding
+3.29 were considered outliers (Tabachnick & Fidell, 2012). We compared the two patient
groups regarding gender ratio and mean age with t-tests using IBM SPSS Software Version
25.0 (IBM Corp., Armonk, NY). We conducted meta-regression analyses to assess the impact
of potential confounds. Publication bias was assessed with the help of the Egger’s test and
funnel plots including Duval and Tweedie’s trim-and-fill method (Duval & Tweedie, 2000;
Egger et al., 1997). In case of significant average effect sizes, Rosenthal’s fail-safe n was also
calculated (Rothstein et al., 2005).

3.3. Main Results

We ran several meta-regressions to assess the impact of potential confound variables:
publication year (f = 0.056, p= 0.11, k = 12), gender ratio of BD group (p = -1.76, p= 0.33,
k=9), gender ratio of MDD group (B = -1.53, p= 0.31, k = 9), difference in the percentage of
females (B =-3.17, p= 0.27, k = 11), age of BD group (B = 0.003, p=0.79, k = 9) age of MDD
group (B =0.002, p=0.83, k=9), and quality score (p =-0.13, p= 0.07, k = 12), none of which
were significant.

We conducted a meta-analysis including all rumination measures to test whether there
was a significant difference between the ruminative tendencies of the two patient groups in
general. As Figure 3.1 demonstrates, we did not find a significant difference (g =0.16, k=12,
SE=0.11, 95% CI [-0.06, 0.38], p =0.16).
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limit
-1,325
-0,63%
-0,614
-0,423
-0,3259
-0,316
-0,114
-0,188
-0,031
0,283
0,284
0,472
-0,082

limit

-0,048
0,207
0,318
0,154
0,120
0,224
0,454
0,300
0,934
0,883
0,954
1,218
0,330

Z-Value p-Value

2107
1,002
0,622
0,729
0,915
0,331
1,175
1,210
1,840
3813
3,597
4,447
1,407

0,035
0,317
0,534
0,456
0,360
0,741
0,240
0,226
0,066
0,000
0,000
0,000
0,159

1,75

MDD

Hedges's g and 85% ClI

N —

0,00

-
=i
+

1,75

BD

3,50



We conducted four additional meta-analyses, one for each rumination subtype
(depressive rumination, rumination on positive affect, reflection, rumination not further
specified). The results are summarized in Table 3.1.

Table 3.1. Meta-analyses according to rumination subtype.

Effect size and 95% confidence interval

Heterogeneity

Rumination k Hedges’s SE Cl z p Q df p 12 Fail-

subtype g safe N

depressive 7 0.03 0.13 -0.23- 026 080 2211 6 <0.01 7286 -

rumination 0.30

rumination on 4 0.46 010 0.28- 488 <000 167 3 0.64 0.00 20

positive affect 0.65

reflection 1 0.04 0.16 -0.27- 027 079 000 0 1.00 0.00 -
0.35

rumination not 4 0.08 0.22 -036- 034 0.74 2337 3 <0.01 87.17 -

further specified 0.51

Note. Random models. Positive Hedges s g values indicate BD group mean > MDD group

mean.

As hypothesized, we could not find significant difference between the two patient groups
in terms of depressive rumination in the seven available studies. However, as expected, based
on the four relevant studies the BD group reported more rumination on positive affect. The
results are demonstarted in Figure 3.2.
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Figure 3.2. Forest plot for rumination on positive affect in BD compared to MDD.
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Since the BD group reported more rumination on positive affect than the MDD group, we
explored whether this difference remains significant when testing for the two BD subgroups
separately. Our results supported that both BD-1 (g=0.51, k=4, SE=0.086, 95% CI [0.34, 0.68],
p<0.01]) and BD-II patients (g=0.44, k=2, SE=0.12, 95% CI [0.21, 0.67], p<0.01) reported
more rumination on positive affect than MDD patients, with similar moderate effect sizes.

We aimed to test whether the current mood state of MDD patients (depressed vs. remitted)
and BD patients (depressed/manic/remitted) moderated the difference in rumination between
the two patient groups, however, most of the studies (k=8) did not delineate the current episode
of patients, therefore these moderation analyses could not be performed.

3.4. Discussion

Some authors argue that mood disorders only differ in the severity of certain symptoms
based on which they constitute a continuum, whereas others posit that they should be considered
categorical as they differ qualitatively in their neuropsychological background. Therefore,
studies examining cognitive-emotional phenomena such as rumination among both MDD and
BD patients are of great relevance. According to our knowledge, this is the first meta-analysis
to compare rumination in BD and MDD.

Our findings suggest that rumination is present transdiagnostically among both MDD and
BD subjects, and that these patients may not differ in terms of depressive rumination, which
they most probably experience during their depressive episodes. Rumination on positive affect
mainly characterizes BD patients and appears to be linked with disturbed reward processing
experienced in [hypo]mania. However, more studies are needed to be able to draw conclusions
regarding the connection between current mood state/episode of illness and state rumination,
which could also yield important insights about plausible interventions to reduce rumination in
the different phases of mood disorders. Such interventions appear to have utmost importance in
BD-I, as these patients experience the most severe affective symptoms in both directions, and
therefore tend to ruminate the most.

4. RUMINATION MEDIATES THE RELATIONSHIP BETWEEN PERSONALITY
ORGANIZATION AND BORDERLINE-DEPRESSIVE SYMPTOMS (STUDY 3)3

4.1. Aims

Rumination may aggravate symptoms of borderline personality disorder (BPD) (e.g.
Peters et al., 2014; Selby & Joiner, 2009). According to the Emotional Cascade Model, negative
events evoke negative emotions that in return trigger a ruminative response, which then
intensifies the negative perception of the original stressful situation, leading to even more

3 Kovacs, L. N., Schmelowszky, A., Galambos, A., & Kokonyei, G. (2021). Rumination mediates the
relationship between personality organization and symptoms of borderline personality disorder and
depression. Personality and Individual Differences, 168, 110339.
https://doi.org/10.1016/j.paid.2020.110339
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rumination (Selby & Joiner, 2009), especially among BPD patients, who lack constructive
emotion regulation strategies (Dixon-Gordon et al., 2017; Linehan, 1993; Links et al., 2007),
resulting in an emotionally escalating vicious circle that is difficult to terminate. According to
the model, impulsive behavior represents the person’s attempt to interrupt the cascade (Baer et
al., 2012). Empirical investigations of the Emotional Cascade Model suggest that rumination
mediates the relationship between emotion dysregulation and impulsive behavior among BPD
patients (Martino et al., 2015) and non-clinical adults (Selby et al., 2008).

In Kernberg’s (1993) psychodynamic model the term borderline describes one of the three
levels of personality organization (PO) that fall out of the range of mental well-being; the other
two levels are psychotic and neurotic. According to this model, three ego-functions determine
the level of PO: identity diffusion, primitive defense, and reality testing. Borderline personality
disorder, together with most personality disorders, falls to the borderline level of personality
organization (BPO)(Hilsenroth et al., 2003). Affective lability, negative emotions and
impulsive behavior, features that have been robustly associated with rumination, are key
components of the entire BPO level and are not specific to BPD (Kernberg & Caligor, 2005).
Therefore, we suggested that the Emotional cascade model may not only characterize BPD
patients but may be plausible to the whole BPO level. Thus, we proposed that rumination may
mediate the relationship between PO level and symptoms of borderline personality disorder and
its frequent concomitant, depressed mood (American Psychiatric Association, 2013). We also
conducted a second study to replicate the findings of our mediation model on a community
sample that is more heterogeneous in terms of age and education, and to see whether brooding,
the maladaptive facet of rumination is a stronger mediator than reflection.

4.2. Study 1

4.2.1. Materials and Methods of Study 1
Sample and procedure

The work has been carried out in accordance with the Declaration of Helsinki. After
obtaining the ethical consent of the Institutional Review Board, we conducted two self-report
studies on non-clinical samples. Informed consent of was acquired. Participants who have
never been diagnosed by any psychiatric or neurological diseases were included in the study.
In the first study, we recruited university students (n= 179) who received partial course credit
for participating. The sample was predominantly female (84.9%; n = 152). The minimum age
was 20, the maximum 43 years (M= 24.35; SD=3.23).

Measures

Ruminative Thought Style Questionnaire (RTSQ, Brinker & Dozois, 2009) is a self-
report survey of 20 items that is aiming to assess rumination globally, without specifying the
valence, content and temporal orientation of ruminative thoughts. Participants have to answer
on a 7-point Likert-scale.

Borderline Symptom List (BSL-23, Bohus et al., 2009) is the shortened version of BSL-
95, a self-report survey that aims to measure BPD symptoms based on the diagnostic criteria of
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DSM-1V. Participants are asked to indicate on a five-point Likert scale whether they
experienced symptoms often reported by BPD patients during the previous week.

Inventory of Personality Organization (IPO, Kernberg & Clarkin, 1995) is a 57-item
questionnaire based on Kernberg’s model of PO. Each statement is rated on a 5-point Likert-
scale from 1 (never true) to 5 (always true). The IPO contains three subscales, identity diffusion
(ID), primitive defense (PD) and reality testing (RT), corresponding to the personality functions
described by Kernberg (1993). The three scales are intercorrelated, especially ID and PD, as
they both reflect the ego functions characteristic of the BPO level, i.e. of personality disorders
(Lenzenweger et al., 2001). Furthermore, the two-factor model where ID and PD load on a
single factor appears to represent the latent structure of the IPO better than considering the three
subscales separate (Smits et al., 2009). This is in line with Kernberg’s model (1993), where PD
and ID are strongly associated theoretical constructs and both represent the BPO spectrum,
while RT characterizes the psychotic level.

The Center for Epidemiologic Studies Depression Scale (CES-D, Radloff, 1977)
assesses depressive symptoms in the general population (Radloff, 1977). It is a short self-report
measure made up of 20 items investigating depressed mood during the past week, each of which
is evaluated on a four-point Likert scale.

Statistical analysis

We carried out structural equation modelling with MPlus software (Version 8, Muthen &
Muthen, 1998) to test whether the connection between PO level, and symptoms of BPD and
depression is mediated by rumination, as measured by the RTSQ. PO level was used as a single
latent variable indexing the two subscales of IPO that are associated with personality disorder
symptoms, ID and PD. Gender and age were controlled for in the model.

Main Results of Study 1

In the first study, our mediation model showed an excellent model fit (%> = 8.034, df = 6,
RMSEA = 0.044 [0.000-0.113], SRMR = 0.040, CFI = 0.996, TLI = 0.986). Rumination was a
weak but significant mediator between PO level and BPD (standardized indirect effect: .092, p
= .033; proportion mediated = 0.14), as well as between PO level and depressive symptoms
(standardized indirect effect: .108, p = .049; proportion mediated = 0.20). The total explained
variance of BPD symptoms were 46.5% (p < .001), whereas the total explained variance of
depressive symptoms were 33.3% (p < .001). The model is shown in Figure 4.1.
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Figure 4.1. The mediation model of Study 1 and its standardized path coefficients.

Note: All drawn paths are significant at p < .001, except between rumination and depressive
symptoms (p = .038), and rumination and BPD symptoms (p=.035). PO = Personality
Organization, BPD = Borderline Personality Disorder. Gender and age were controlled for
in the model.

4.3. Study 2

4.3.1. Materials and Methods of Study 2

Sample and Procedure

We recruited our participants (n= 261) with convenience sampling method online via
social media posts. Informed consent was acquired. Participants who have never been
diagnosed by any psychiatric or neurological diseases were included in the study. 67% of the
participants (n=175) were women. The minimum age was 18, the maximum 68 years
(M=37.91; SD= 11.51).

Measures

We measured rumination with the 10-item version of the Ruminative Response Scale
(RRS, Treynor et al., 2003) that contains two subscales, brooding and reflective pondering.
Items of the RRS are rated on a four-point Likert scale from 1 (never) to 4 (always). Brooding
can be characterized as a self-criticizing thinking style that focuses on past negative
experiences. Reflective pondering, on the other hand, is a rather adaptive way of repetitive
thinking where one is trying to understand their own emotional processes.

We assessed borderline symptoms with BSL-23, depressive symptoms with CES-D, and
PO level with the ID and PD subscales of the IPO questionnaire, all of which have been
described in Study 1.
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Statistical Analysis

In Study 2, we assumed that brooding is a stronger mediator of the association between
PO level and borderline-depressive symptoms than reflective pondering. We carried out
structural equation modelling to test this hypothesis. PO level was used as a single latent
variable indexing ID and PD subscales. Gender and age were controlled for in the model.

4.3.2. Main Results of Study 2

The relative goodness of fit indices showed good model fit for the mediation model of
the second study (x>=22.543, df=7, RMSEA=0.092 [0.051-0.136], SRMR=0.059, CFI=0.982,
TL1=0.931). Our results showed that both brooding and reflective pondering mediated the
relationship between personality functioning and symptoms of BPD and depression, and in line
with our expectations, this association was stronger for brooding. The total explained variance
of depressive symptoms was 47.1% (p < .001), the total explained variance of BPD symptoms
was 58.9% (p < .001). The model is shown in Figure 4.2.

Reflective
pondering BPD
.280
symptoms
0.707
Depressive
symptoms

Brooding 225

Tdentity Primitive
diffusion defense

Figure 4.2. The mediation model of Study 2 and its standardized path coefficients.

Note: All drawn paths are significant at p <.01, except between reflective pondering and
depressive symptoms (p=.032). Gender and age were controlled for in the model.
PO=Personality Organization, BPD=nborderline personality disorder.

4.4. Discussion

Rumination is a transdiagnostic mediator that may bridge certain personality features with
the occurrence of clinical symptoms. In this study we examined whether rumination mediated
the relationship between personality structure and symptoms of BPD and depression, an
association that has not been studied elsewhere. In Study 1, we examined the reported
associations on a sample of university students, while in Study 2 we wished to replicate our
findings on a more heterogeneous community sample and extend it by assessing the mediating
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role of brooding and reflective pondering separately. Rumination mediated the relationship
between PO level and disorder-specific symptoms in both studies, implying that when low
personality functioning is accompanied by rumination, this maladaptive emotion regulation
strategy may exacerbate symptoms of BPD and depression. This association was stronger for
brooding, the maladaptive facet of rumination than for reflective pondering. The relationship
between personality structure deficits, maladaptive emotion regulation strategies such as
rumination, and symptoms of BPD and depression should be further explored to better
understand their role in the emergence of psychological disorders, and to be able to design more
effective means of prevention and intervention.

5. PERCEIVED STRESS IN THE TIME OF COVID-19: THE ASSOCIATION WITH
BROODING AND COVID-RELATED RUMINATION IN ADULTS WITH AND
WITHOUT MIGRAINE (STUDY 4)*

5.1. Aims

Elevated levels of psychological stress and negative mental health outcomes evoked by
COVID-19 and related restrictions have been reported extensively worldwide (e.g. Husky et
al., 2020; Rajkumar, 2020; Rehman et al., 2021; Rossi et al., 2020; Salari et al., 2020;
Vindegaard & Benros, 2020; Xiong et al., 2020; Ye et al., 2020). Migraine is a stress-related
condition, where acute stress is a prevalent migraine trigger, and migraine attacks and deriving
disability may further increase stress (Sauro & Becker, 2009). Due to this multidirectional
relationship, migraineurs may be especially vulnerable to stressors related to the COVID-19
pandemic. Rumination can be considered a maladaptive stress response that may exacerbate the
perceived importance of the stressor, leading to elevated stress (Aldao et al., 2010). Therefore,
we tested (1) whether the level of perceived stress was higher among migraine patients than
HCs; (2) whether being a migraine patient and the tendency to engage in rumination predicted
perceived stress; (3) and whether the association between perceived stress and rumination will
be stronger among migraineurs than HCs.We assessed two different types of rumination,
brooding, a maladaptive, self-criticizing facet of depressive rumination (Treynor et al., 2003),
as well as ruminating about the COVID-19 pandemic and related measures.

5.2. Methods

5.2.1. Sample and Procedure

Data was collected in May-June 2020. We contacted 311 people who had participated in
previous studies between 2014-2019 and agreed to be approached for future research. Inclusion
criteria for these previous studies included aged between 18 and 50 years, and no history of

4 Kovacs, L. N., Baksa, D., Dobos, D., Eszlari, N., Gecse, K., Kocsel, N., Juhasz, G., & Kdkonyei, G. (2021).
Perceived stress in the time of COVID-19: The association with brooding and COVID-related rumination
in adults with and without migraine. BMC Psychology, 9(1), 68. https://doi.org/10.1186/s40359-021-
00549-y
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severe somatic, neurological, or psychological problems — except migraine - or psychotropic
medication. Participants who fulfilled these criteria attended a medical examination by a
headache specialist, who established the diagnosis of episodic migraine without aura (IHS,
2013). We sent the link of the study to 311 potential respondents in e-mail. Participation was
anonymous and voluntary, informed consent was acquired. The final sample comprised of 62
healthy controls (HC) and 70 migraineurs. The sample was predominantly female (73.5%; n=
97). The minimum age was 20, the maximum 50 years (M= 30.76; SD= 7.10). The original
study, as well as the current data acquisition was approved by the Scientific and Research Ethics
Committee of the Medical Research Council (Hungary) and is in accordance with the
Declaration of Helsinki.

5.2.2. Measures

Demographic data (gender, age, education), and potential confounding factors related to
the pandemic (whether participants had to quarantine/them or their close family members tested
positive to COVID-19/lost a relative or close acquaintance due to COVID-19) were assessed.

The 10-item Ruminative Response Scale (RRS; (Treynor et al., 2003) was used to
measure depressive rumination, where respondents are instructed to evaluate their repetitive
thinking style when feeling sad or depressed. The RRS contains two subscales, brooding and
reflection, each measured by 5 items rated on a four-point Likert scale from 1 (never) to 4
(always). Brooding is considered a maladaptive, often self-blaming aspect of repetitive thinking
about stressful life event. Reflection, on the other hand, is a more constructive way of
rumination that may facilitate problem solving (Joormann et al., 2006).

The four-item Perceived Stress Scale (PSS-4; S. Cohen et al., 1983) was used to measure
how participants appraised their own levels of stress since the appearance of the COVID-19
pandemic in Hungary. Items are rated on a five-point Likert scale ranging from 0 to 4.

COVID-related Rumination Scale (CRS) consisted of four items retrieved from the
Post-event processing questionnaire (PEPQ; (Rachman et al., 2000) that measures repetitive
thoughts after a stressful social situation. The instruction and the wording of the items were
tailored to focus on the content of repetitive thinking regarding COVID-19. Participants were
instructed to think about the current COVID-19 situation and related events (e.g., reports on
new cases and mortality) and restrictive measures and indicate to what extent have they
experienced ruminative thoughts related to them.

The Migraine Disability Assessment (MIDAS; Stewart et al., 2000) questionnaire was
used to measure the burden caused by headache. Scores of the first five items of the scale was
summed for each participant to capture headache-related disability (e.g., missed days and/or
reduced productivity in work/school, household, and social activity due to headache) in the last
three months. We assessed the MIDAS among HCs as well and asked them to answer these
questions regarding their headaches in general (if they had any).

5.2.3. Statistical analyses

We conducted a multiple linear regression to test whether depressive rumination —
especially brooding — and rumination specific to COVID-19 (measured by the CRS) explained
perceived stress during the times of the coronavirus, after controlling for gender, age, headache
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status (i.e. migraine/HC group), disability due to headache (i.e. the MIDAS score). We also
aimed to test whether there was an interaction between brooding and headache status regarding
perceived stress, for which we centered the brooding variable.

5.2.4. Main Results

We performed Spearman correlations of the assessed measures for the total sample and
for the migraine and HC group separately. Non-parametric correlations were applied due to the
non-normality of the variables. The results are summarized in Table 5.1.
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Table 5.1. Spearman correlations of the assessed measures for the total sample and for the migraine and control group separately.

Total sample Migraine group Control group
n=132 n=70 n=62
RRSr. CRS PSS MIDAS | RRST. CRS PSS MIDAS | RRST. CRS PSS MIDAS
RRS b. 2T * 24%* 49** -.04 .28* .30* 58** -14 2T* 13 A1** -.24
RRS. -.01 .08 .05 -.07 .05 .04 .06 12 .02
CRS 32%* .06 A4 .03 12 -.23
PSS 13 -.02 21

Note. *p<0.05; **p<0.01. RRS b. = Ruminative Response Scale brooding subscale, RRS r. = Ruminative Response Scale reflection subscale,
CRS = COVID-related Rumination Scale, PSS = Perceived Stress Scale, MIDAS = Migraine Disability Assessment.
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As Table 5.1 demonstrates, COVID-related rumination correlated with perceived stress
and brooding only in the migraine group. We found a tendency-level difference in the
correlation coefficients in case of brooding and perceived stress (Z=1.27, p=.10), and
significant difference in case of COVID-related rumination and perceived stress (Z=1.97,
p=.02), where the association was stronger in the migraine group (r = .44, p <.01) than among
HCs (r=.12,p = .37).

Multiple linear regression was used to test whether rumination specific to COVID-19 and
depressive rumination (i.e., brooding and reflection) explained perceived stress, after
controlling for gender, age, headache status and disability caused by headache. As presented in
Table 5.2, more brooding and COVID-related rumination predicted higher levels of perceived
stress. We did not find significant interaction between rumination and headache status. The
total explained variance of the regression model was 31.3% (R*=.313; df=130).

Table 5.2. Multiple linear regression model with subtypes of rumination explaining perceived
stress, after controlling for gender, age, headache status and headache disability.

Predictors p p R?
Gender -.039 644

Age .009 909
Migraine/HC .042 .650

MIDAS 125 155

CRS 255 .002

RRS brooding 373 .002

RRS reflection -.053 512

RRS brooding * Migraine/HC 105 .365 313

Note. n=132. RRS = Ruminative Response Scale, CRS = COVID-related Rumination Scale,
PSS = Perceived Stress Scale, MIDAS = Migraine Disability Assessment.

5.3. Discussion

Our results demonstrated that COVID-related rumination and brooding appear to be
associated with higher level of perceived stress, underlining that rumination may exacerbate the
importance of the stressor and therefore amplify and prolong stress response, hence it can be
considered a transdiagnostic risk factor to stress-related psychological and psychosomatic
problems (Brosschot et al., 2006; Ottaviani et al., 2016). Although we did not find any
difference in the level of perceived stress among migraineurs and the control group, perceived
stress was more strongly associated with brooding as well as COVID-related rumination among
migraineurs than healthy controls, hinting at the increased vulnerability of this patient group in
stressful situations like the COVID-19 pandemic. However, the regression analysis did not
support this result, thus it should be replicated on a bigger sample. Our results also suggest that
ruminating about the pandemic and its consequences is weakly associated with trait-level
depressive rumination, thus may be more contingent on other specific factors.
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6. GENERAL DISCUSSION

There is an ongoing transition in the way we think about mental health, shifting from the
dichotomist view of being sick versus being healthy to a dimensional perspective of mental
strengths and weaknesses, giving rise to examining transdiagnostic factors that may underlie
several diagnostic categories (Cuthbert, 2014). This paradigm shift is important in reducing the
stigma around mental illness by openly accepting that most people experience psychological
problems to some extent during their lives, rather than distinguishing the “mentally ill” from
the “mentally healthy”. In order to facilitate the transition towards an empirically tested
diagnostic system with a dimensional approach, the National Institute of Mental Health (NIMH)
initiated the Research Domain Criteria (RDoC) project that supports research related to
transdiagnostic variables, providing data that enables the revision of the current diagnostic
systems (Insel et al., 2010). Rumination, together with other emotion regulation strategies, has
been identified as one such transdiagnostic factor that merits further investigation (Fernandez
etal., 2016).

Throughout the studies presented in this dissertation, we examined rumination from a
transdiagnostic perspective, focusing on certain aspects of this repetitive maladaptive emotion
regulation strategy. As rumination widely characterizes nonclinical populations and the
associated negative outcomes are not limited to clinical patients (e.g., Moulds et al., 2007; Wahl
etal., 2011; E. R. Watkins et al., 2005), it is important to examine it among community samples.
Furthermore, university students appear to be characterized by elevated risk for poor mental
health, risky behavior, depressive symptoms, and suicidal ideation (Kadison & DiGeronimo,
2004), hence examining rumination, a potential risk factor for these symptoms, could be of
great relevance for this population. In this dissertation we carried out four studies recruiting
university students and adult community samples that are summarized in Table 6.1., together
with their main findings and limitations.
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Validating the Hungarian

Rumination in MDD and

PO level, symptoms of BPD

Perceived stress and
rumination in COVID-19

Study RTSQ (Study 1) BD - (r:tng;/a;)alySIS anc(lscizpé;egs)lon among migraineurs and
HCs (Study 4)
Aims/ Validating the Hungarian Is there a difference in Exploring whether rumination Does rumination explain
research RTSQ rumination among BD and mediates the relationship between | perceived stress in migraine
questions MDD patients? PO level and BPD & depressive patients and HCs? Is this
symptoms association stronger among
migraineurs than HCs?
Theoretical Goal Progress Theory Response Styles Theory Response Styles Theory, Rumination in response to a
framework Emotional Cascade Model stressor
e The Hungarian RTSQ is a e Rumination is a significant e Rumination plays an important | e Vulnerability = of  migraine
valid rumination measure process in both MDD and BD role in the emotion dysregulation | patient group in stressful
e The total score is more e Rumination subtype is an and negative affectivity of situations like COVID-19
Conclusions reliable than the subscales important moderator individuals with lower PO e Chronic stressors like the
e Captures the maladaptive e Our synthesis highlights e Treatments to reduce rumination pandemic might trigger
aspect of rumination methodological limitation of can contribute to treatment rumination even in individuals
globally, not only regarding the field, e.g., heterogeneity in efficacy in a wide range of who otherwise do not ruminate
depressive symptoms reporting clinical data mental disorders
Limitations | e Disproportionate gender e Specific scope - few studies | e Convenience sampling = upper | e Small sample size

distribution in Study 2
(male<female)

e Cannot account for cultural
and language differences
between various translations

qualified - limited
applicability

¢ The role of rumination in
mood disorders and should
also be examined
longitudinally

domain of PO & few BPD

symptoms
o Cross-sectional self-report

survey method - biases, cannot

infer causality

o Specific scope > limited
applicability

o Cross-sectional self-report
survey method - biases,
cannot infer causality

Table 6.1. Summary of the main conclusions of the four studies.
Note. RTSQ = Ruminative Thought Style Questionnaire, MDD = major depressive disorder, BD = bipolar disorder, PO = personality

organization, BPD = borderline personality disorder, HC = healthy control.
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In sum, our studies demonstrated that rumination is an important transdiagnostic risk
factor that can be related to a wide array of psychological problems, such as depressive
symptoms and psychopathology in general (Study 1), BD and MDD (Study 2), low PO,
borderline and depressive symptoms (Study 3), and perceived stress (Study 4). Among these
results, our study was the first to

1) test the psychometric properties of the Hungarian RTSQ and its criterion validity to
depression and psychopathology;

2) systematically compare rumination in BD and MDD with meta-analysis;

3) test the associations between PO level and rumination;

4) explore rumination and perceived stress among migraineurs during COVID-19.

Furthermore, these studies demonstrated that brooding, the maladaptive, self-deprecating
aspect of rumination showed a stronger relationship with psychopathology than other subtypes
of rumination such as reflection or COVID-related rumination. This underlines the need to
subdivide rumination to key components and examine which aspects are especially
maladaptive, as it could also yield better psychoeducational and psychotherapeutic intervention
techniques (E. R. Watkins & Roberts, 2020).

The main limitation of these studies are the self-report survey methods prone to bias, with
cross-sectional designs that do not enable to infer causation, and limited generalizability due to
the specific scope and non-representative samples. Their main strength is the transdiagnostic,
transtheoretical framework, and answering novel research questions, that should be extended
in scope and replicated with more ecologically valid methods and potentially representative
samples in the future.
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