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ABSTRACT

Background: Repetitive negative thinking (RNT) is a common feature of different mental disorders in the affective spectrum. Most measures of RNT are disorder-
specific and measure e.g. rumination in depression or worry in anxiety.

Methods: In the Netherlands Study of Depression and Anxiety (NESDA), 1820 adults completed the Perseverative Thinking Questionnaire to assess content-in-
dependent RNT over a 3-year follow-up period. We investigated the relative stability of content-independent RNT (Perseverative Thinking Questionnaire), over time
as well as the association between changes in RNT and changes in affective disorder status (Composite International Diagnostic Interview) and depressive and anxiety
severity (Inventory of Depressive Symptomatology, Beck Anxiety Inventory, Fear Questionnaire).

Results: In the total group, baseline RNT was strongly related to RNT three years later, while the difference between the scores at baseline and three years later was
negligible. Increases and decreases in RNT were associated with the occurrence and recovery of affective disorders, respectively. Furthermore, changes in RNT
between baseline and three years later were associated with corresponding changes in depression, anxiety, and avoidance symptom severity. These associations were
small or negligible.

Limitations: Our findings may not be representative of all affective disorders as individuals with an obsessive-compulsive disorder or bipolar disorder were excluded
from our sample.

Conclusions: The findings suggest that RNT is not primarily an index of disorder status or epiphenomenon of symptom severity and may constitute a relatively stable

transdiagnostic person characteristic.

1. Introduction

Repetitive negative thinking (RNT) has been identified as a trans-
diagnostic cognitive construct as it is involved in different mental dis-
orders, such as affective disorders (i.e., depressive, bipolar, and anxiety
disorders; Ehring and Watkins, 2008; Harvey et al., 2004). It refers to a
repetitive, passive and/or relatively uncontrollable, and negative
thought process (Ehring and Watkins, 2008). RNT has been referred to
as rumination in the literature on depression, while it is referred to as
worry in the literature on anxiety. Most research has investigated RNT
in such disorder-specific forms. Although there are differences between
rumination and worry in features such as the thought content and time
orientation (e.g., thoughts of past losses and future potential negative
outcomes in rumination and worry, respectively), these constructs have
been shown to involve similar processes, share substantial variance,
and to be highly correlated (e.g., Arditte et al., 2016; Borkovec et al.,
1983; Ehring and Watkins, 2008; Hur et al., 2017; Martin and
Tesser, 1996; McEvoy and Brans, 2013; Nolen-Hoeksema et al., 2008;
Spinhoven et al.,, 2015). Furthermore, experimentally manipulated

rumination and worry can both lead to increased levels of depression as
well as anxiety (Ehring and Watkins, 2008; Harvey et al., 2004). Taken
together, as previous research strongly relied on putative biased dis-
order- en content-dependent measures of rumination or worry, it may
be worthwile that more research is performed to RNT in a content-
independent form.

Cross-sectional studies in which RNT has been measured from a
content-independent perspective, using either the Repetitive Thinking
Questionnaire (RTQ; e.g., Arditte et al., 2016; Mahoney et al., 2012;
McEvoy et al., 2014, 2010) or the Perseverative Thinking Questionnaire
(PTQ; e.g., Ehring et al., 2012, 2011; Spinhoven et al., 2015), show that
content-independent RNT is positively associated with clinical diag-
noses of single depression and anxiety disorders and comorbidity
among these disorders as well as with symptoms of depression, anxiety,
and feelings of anger, shame, and general distress. Moreover, in line
with the presupposition that repetitive negative thinking in the form of
worry (Borkovec, 1994) and rumination (Moulds et al., 2007) con-
stitute a form of cognitive avoidance, content-independent RNT has
been shown to be associated with avoidance (Spinhoven et al., 2015).
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Content-independent RNT has also been shown to negatively, but
weakly, predict mania symptoms (McEvoy et al., 2018). Taken to-
gether, these results suggest that RNT may constitute a vulnerability
trait for different forms of psychopathology. However, a limitation of
these studies is that no relationships between changes in RNT and
changes in psychopathology could be assessed over time because in
these cross-sectional or longitudinal studies level of RNT was only as-
sessed once.

Previous research suggests that RNT in the form of rumination is not
only a symptom of depression but that it is a construct that is relatively
stable over time even in people who experience significant change in
their depression levels and that it can be observed beyond an acute
depressive episode (e.g., Bagby et al., 2004; Kuehner and Weber, 1999;
Merens et al., 2008; Nolen-Hoeksema, 2000; Nolen-Hoeksema et al.,
1994, 1993). Bagby et al. (2004) distinguished between absolute (i.e.,
the degree to which a mean score for a group remains the same over
time) and relative (i.e., predictability of individual differences on scores
over time) stability. Similar with the findings of Kasch et al. (2001) and
Kuehner and Weber (1999), they found that reductions in rumination
are accompanied by reductions in depression, which suggests that ru-
mination does not show absolute stability as rumination scores are ty-
pically elevated in the context of depressed mood and depressive
symptoms. However, evidence of relative stability in the form of high
retest correlations of rumination measurements was found.
Carnevali et al. (2018) observed that ruminative thinking is a stable
trait feature and is positively related to depressive symptoms. In line,
research on worry has shown that although worry covaries with level of
anxiety, overall worry is a construct that is relatively stable over time
(e.g., Constans et al., 2002; Meyer et al., 1990; Muris et al., 2005;
Stober and Bittencourt, 1998).

Although research suggests that RNT is related to depression and
anxiety outcomes, we are not aware of studies of the relationship be-
tween changes in RNT and the occurrence and recovery of depression
and anxiety together with changes in the severity of depression and
anxiety symptoms. By using measures of RNT that are disorder- and
content-independent, it becomes possible to examine the hypothesis
that RNT may primarily constitute an index of disorder status or
symptom severity given the high covariation of changes of RNT with
changes in psychopathology.

Previously, we published about the predictive value of PTQ scores
for the 3-year course of depression and anxiety using data from a large
longitudinal cohort study (Spinhoven et al., 2018b). In the present
study using PTQ scores from two assessments three years apart, we
investigated the association of 3-year changes in PTQ scores with the 3-
year onset of and recovery from affective disorders, as well as 3-year
changes in symptom severity of depression, anxiety, and avoidance.
Based on the existing literature on rumination and worry, we hy-
pothesized that although RNT will not show absolute stability as RNT
scores will be somewhat higher in the context of depressive and anxiety
symptoms, it will manifest itself as a rather stable characteristic of the
person and consequently expected large stability coefficients for RNT
(relative stability). Moreover, we hypothesized that content- and dis-
order-independent measurements of RNT are not an index of disorder
status or epiphenomenon of psychopathology and consequently ex-
pected small to moderate associations of changes in RNT with changes
in psychopathology (i.e., occurrence or recovery of affective disorders
and changes in symptom severity).

2. Methods
2.1. Design

The Netherlands Study of Depression and Anxiety (NESDA) is a
multi-site naturalistic ongoing cohort study developed to investigate

antecedents, course, and consequences of depression and anxiety dis-
orders. A total of 2981 persons aged 18 to 65 years were included,
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recruited from the general population (n 564), primary care
(n = 1610), and mental health organizations (n 807). The NESDA
sample consists of healthy controls, persons with a prior history of
depression and/or anxiety disorders, and persons with a current de-
pression and/or anxiety disorder. General exclusion criteria were a
primary diagnosis of severe psychiatric disorders such as a psychotic
disorder, obsessive-compulsive disorder, bipolar disorder, or severe
addiction disorder, and not being fluent in Dutch. More information
about the framework of the NESDA study can be found somewhere else
(see Penninx et al., 2008). The study protocol of NESDA was approved
by the Ethical Committees of the participating universities and written
informed consent was obtained from all respondents. The framework of
this longitudinal cohort study with repeated measurements of core so-
ciodemographic and clinical variables (psychiatric diagnoses and
symptom severity) allows to introduce new study variables to assess
their concurrent and prospective relationships with other data collected
in the NESDA study.

The baseline assessment consisted of an assessment of demographic
and personal characteristics, a standardized diagnostic psychiatric in-
terview, and a medical assessment including blood sampling. After two
(T2), four (T4), six (T6), and nine (T9) years, a face-to-face follow-up
assessment was performed with a response rate of 87.1% (n = 2596) at
T2, of 80.6% (n = 2402) at T4, of 75.7% (n = 2256) at T6, and of
69.4% (n = 2069) at T9. The PTQ was administered for the first time at
T6 and was completed by 2143 of 2256 participants at T6 (95.0%). Of
these 2143 participants, 1820 participants completed the PTQ also at
T9 (attrition rate = 15.1%), constituting our present sample. We cre-
ated four subgroups: (a) persons with no affective disorder at T6 and T9
(unaffected group); (b) persons with no affective disorder at T6 and an
affective disorder at T9 (occurrence group); (c) persons with an affec-
tive disorder at T6 and no affective disorder at T9 (recovery group); (d)
persons with an affective disorder at T6 and T9 (chronically affected
group).

2.2. Measures

2.2.1. Affective disorder status

The 6-month prevalence of depressive (Major Depressive Disorder
[MDD], Dysthymia [DYS]) or anxiety (Panic Disorder with or without
Agoraphobia [PD], Social Anxiety Disorder [SAD], Generalized Anxiety
Disorder [GAD], Agoraphobia without panic [AGO]) disorders ac-
cording to DSM-IV criteria (APA, 1994) was established using the
Composite Interview Diagnostic Instrument (CIDI-WHO lifetime, ver-
sion 2.1). The CIDI is a comprehensive, fully standardized instrument
for assessing mental disorders according to DSM-IV criteria
(APA, 1994). The instrument has shown high interrater reliability, high
test-retest reliability, and high validity for depression and anxiety dis-
orders (Wittchen, 1994).

2.2.2. Symptom severity

Severity of depression symptoms was measured using the Inventory
of Depressive Symptomatology (IDS; Rush et al., 1986). The IDS is a 30-
item self-report measure, assessing depression symptom severity on a 4-
point scale ranging from 0 to 3. The IDS has shown to be highly related
to the Hamilton Depression Scale (Rush et al., 1996). In the present
study, Cronbach's alpha was .89 for the IDS at T6 and .89 at T9. Severity
of anxiety symptoms was assessed using the Beck Anxiety Inventory
(BAI; Beck et al., 1988). The BAI is a 21-item self-report instrument,
measuring anxiety symptom severity on a 4-point scale ranging from 0
to 3. The BAI have been found to have adequate reliability and validity
(Osman et al., 2002). In the present study, Cronbach's alpha was .92 for
the BAI at T6 and .92 at T9. Severity of avoidance symptoms was
measured using the Fear Questionnaire (FQ; Marks and
Mathews, 1979). The FQ is a 15-item self-report measure, assessing
avoidance symptom severity on 9-point scales ranging from 0 to 8. The
Dutch translation of the FQ has good psychometric properties
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(Van Zuuren, 1988). In the present study, Cronbach's alpha was .89 for
the FQ at T6 and .89 at T9.

2.2.3. Repetitive negative thinking

Content-independent RNT was assessed using the Perseverative
Thinking Questionnaire (PTQ; Ehring et al., 2012, 2011). The PTQ is a
content-independent self-report measure of RNT consisting of 15 items.
Participants are asked to rate on a scale ranging from 0 (never) to 4
(almost always) how often each of the items applies to their process of
thinking. The instrument is trait-like in nature. Item examples of the
key features of RNT include: “The same thoughts keep going through
my mind again and again” (repetitive), “Thoughts come to my mind
without me wanting them to” (intrusive), “I can't stop dwelling on
them” (difficult to disengage from), “I keep asking myself questions
without finding an answer” (unproductive), and “My thoughts prevent
me from focusing on other things” (capturing mental capacity). As-
sessment of the psychometric properties of the PTQ, including the
Dutch translation, has shown good internal consistency, acceptable test-
retest reliability, and good convergent validity (Ehring et al., 2012,
2011). In the present study, Cronbach's alpha was .97 for the PTQ at T6
and .97 at T9.

2.3. Statistical analyses

Change scores were calculated by subtracting PTQ (subscale) scores
and symptom severity scores at T9 from T6 scores. To examine whether
changes in (dimensions of) RNT would be associated with the occur-
rence of affective disorders, a binomial logistic regression analysis was
performed using the unaffected and occurrence groups as categories of
the dependent variable (0 = unaffected group, 1 = occurrence group).
To examine whether changes in (dimensions of) RNT would be asso-
ciated with the recovery of affective disorders, a binomial logistic re-
gression analysis was performed using the recovery and chronically
affected groups as categories of the dependent variable (0 = recovery
group, 1 chronically affected group). The reason that we chose to
provide the recovery group a value of 0 and the chronically affected
group a value of 1 was that the other way resulted in ORs smaller than
1.00 which are not directly interpretable. For the binomial regression
analyses, RNT change scores were T9 residualized PTQ change scores
corrected for corresponding PTQ T6 (subscale) scores. In order to in-
vestigate whether RNT change scores would be associated with
symptom severity change scores, multiple linear regression analyses
were conducted using symptom change score as dependent variable. All
analyses were controlled for age, gender, years of education, corre-
sponding RNT measurements at T6, anxiety symptoms at T6, depression
symptoms at T6, avoidance symptoms at T6, and a previous diagnosis of
a depressive or an anxiety disorder before T6. Before the binomial lo-
gistic regression analyses were performed, the assumption of the line-
arity was tested by looking at whether the interaction term between
continuous independent variables of the model and its log transfor-
mation were significant and the assumption of multicollinearity was
tested by examination of a correlation matrix of all predictor variables
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to assess whether these correlate very highly with each other and by
inspecting tolerance and variance inflation factor statistics. Before the
multiple linear regression analyses were performed, the assumptions of
homoscedasticity and linearity were tested by visual examination of
plots of standardized residuals against standardized predicted values,
the assumption of independent errors was tested by using the Durbin-
Watson test, the assumption of normally distributed errors was tested
by visual examination of histograms and normal P-P plots of residuals,
and the assumption of multicollinearity was tested similar as with the
binomial logistic regression analyses. For both types of analyses, in-
fluential cases were detected by inspecting Cook's distance values.
Pearson correlations were calculated for relationships between vari-
ables at T6 that are continuous, while Spearman's rho correlations were
calculated for relationships between variables at T6 of which at least
one of the variables in the relationship is dichotomous.

Odds ratios of the binomial logistic regression analyses were inter-
preted according to the findings of Chen et al. (2010), considering an
OR of 1.68 a small effect, 3.47 a medium effect, and 6.71 a large effect.
Cohen'sf 2 was used to calculate the effect sizes for the multiple linear
regression analyses (Cohen, 1988). A f 2 of .02, .15, and .35 was
considered a small, medium, and large effect size, respectively. A cor-
relation coefficient of .01, .30, and .50 was considered to have a small,
medium, and large effect size, respectively. Cohen's d was used to cal-
culate the effect sizes for the t-tests (Cohen, 1988). A d of .02, .05, and
.08 was considered as a small, medium, and large effect size, respec-
tively. No data imputation was applied in case of missing data. All
statistical analyses were performed using SPSS version 25.0 (IBM Corp.,
2017).

3. Results
3.1. Sample characteristics

Table 1 shows the sociodemographic, clinical, and psychological
characteristics of the total sample and the unaffected, occurrence, re-
covery, and chronically affected group at T6. As can be derived from
this table, most of the participants of the NESDA sample had a history of
depression and/or anxiety. So, the great majority of the participants
who developed a disorder between T6 and T9 (occurrence group) al-
ready suffered from depression and/or anxiety in the past. Even of the
participants without a disorder at T6 and T9 about half of them had a
history of such disorder.

3.2. Stability of repetitive negative thinking

RNT at T6 and T9 for the total sample and the four subgroups is
shown in Table 2. In the total group, the rank-order consistency was
high (r = .72, p < .001), while mean-level change between T6 and T9
scores was small (d = .20), although statistically significant (p < .001).
Only the occurrence group showed a moderate and significant increase
in PTQ scores (d = .57), while the other three subgroups showed
negligible to small but significant changes in RNT (-.18 < d < .27, all

Table 2
Test of 3-year change in repetitive negative thinking and correlation between repetitive negative thinking at T6 and T9.
PTQ at T6 PTQ at T9 t p@ d r p@
M (SD) Minimum-maximum values M (SD) Minimum-maximum values
Total sample (n = 1820) 35.6 (13.4) 15-75 38.2 (13.1) 15-75 11.3 < .001 .20 72 < .001
Unaffected (n = 1128) 30.6 (11.4) 15-69 33.3(11.4) 15-75 9.5 < .001 .23 .66 < .001
Occurrence (n = 203) 37.7 (12.0) 15-75 44.5 (11.8) 15-70 8.4 < .001 .57 .54 < .001
Recovery (n = 211) 44.8 (11.1) 18-75 42.9 (10.4) 19-75 -2.8 .006 -.18 .57 < .001
Chronically affected (n = 278) 47.0 (11.8) 15-75 50.1 (11.5) 15-75 5.3 < .001 .27 .66 < .001

Note: PTQ = Perseverative Thinking Questionnaire. The t values are results of the paired sample t-test on PTQ at T6 and T9, p (t) values are for the difference between
the PTQ at T6 and T9 by the paired sample t-test, d indicates Cohen's d, r indicates the relationship between PTQ at T6 and T9, and p (r) values are for correlation

between PTQ at T6 and T9.
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Table 4
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Binomial logistic regression analysis with 3-year changes in (dimensions of) repetitive negative thinking as independent variable and the occurrence and recovery of

an affective disorder as dependent variable.

Crude OR 95% CI Adjusted OR® 95% CI
Occurrence affective disorder (0 = unaffected group, 1 = occurrence group) Total score 1.51 1.30, 1.76 2.04 .1.70, 2.45
Core features 1.43 1.23, 1.67 1.94 1.61, 2.34
Unproductiveness 1.39 1.20, 1.62 1.85 1.53, 2.22
Mental capacity 1.56 1.34,1.81 212 1.77, 2.54
Recovery affective disorder (0 = recovery group, 1 = chronically affected group) Total score 1.70 1.39, 2.08 2.23 1.75, 2.86
Core features 1.70 1.39, 2.08 2.26 1.76, 2.90
Unproductiveness 1.53 1.27,1.85 1.81 1.43, 2.28
Mental capacity 1.48 1.23, 1.77 1.87 1.48, 2.36

Note: OR = Odds Ratio; 95% CI = 95% Confidence Interval;

2 Adjusted for age, gender, years of education, corresponding RNT measurements at T6, anxiety symptoms at T6, depression symptoms at T6, avoidance symptoms
at T6, and a previous diagnosis of a depressive disorder or an anxiety disorder before T6. p values are for the difference between the groups by analysis of variance.

ps < .001 except for change in the recovery group, p < .01). The as-
sociation between T6 and T9 PTQ scores was also large and significant
in each of the subgroups (.54 < r < .66). Table 3 shows the correla-
tions between the variables at T6, which are provided for meta-analytic
purposes.

3.3. Association between changes in repetitive negative thinking and
changes in disorder status

Assumptions of the linear regression analyses were met and results
of testing these assumptions can be found in the supplementary mate-
rials. Table 4 shows the result of binomial regression analyses of 3-year
change in (dimensions of) RNT on 3-year occurrence and recovery of an
affective disorder, adjusted for age, gender, years of education, corre-
sponding RNT measurements at T6, anxiety symptoms at T6, depression
symptoms at T6, avoidance symptoms at T6, and a previous diagnosis of
a depressive or an anxiety disorder before T6. We found a small but
significant association between 3-year increase in RNT and 3-year oc-
currence of an affective disorder (OR = 2.04, 95% CI = 1.70, 2.45).
Similarly, we found a small but significant association between 3-year
increase in RNT and 3-year maintenance of an affective disorder
(OR = 2.23, 95% CI = 1.75, 2.86), meaning that a 3-year increase in
RNT is 2.23 times more likely to result in the maintenance of an af-
fective disorder than recovery of an affective disorder. Repeating these
analyses using PTQ subscale scores yielded similar results (see Table 4).

3.4. Association between changes in repetitive negative thinking and
changes in symptom severity

Assumptions of the linear regression analyses were sufficiently met

Table 5

and results of testing these assumptions can be found in the supple-
mentary materials. Table 5 shows the results of multiple linear re-
gression analyses of 3-year change in RNT on 3-year changes in
symptoms, adjusted for age, gender, years of education, RNT at T6,
anxiety symptoms at T6, depression symptoms at T6, avoidance
symptoms at T6, and a previous diagnosis of a depressive or an anxiety
disorder before T6. We found a small but significant association be-
tween 3-year changes in RNT and corresponding 3-year changes in
depressive symptoms (8 = .44, t = 19.9, p < .001, f ? = .22) with
larger increases in RNT associated with larger increases in depression
severity. Moreover, we found a negligible but significant association
between 3-year changes in RNT and corresponding 3-year changes in
symptoms of anxiety (8 = .31, t = 13.3,p < .001, f 2 = .10) and
avoidance (8 = .30, t = 12.4, p < .001, f 2 = .09) with larger in-
creases in RNT associated with larger increases in anxiety and avoid-
ance symptoms. Repeating these analyses using PTQ subscale scores
yielded similar results (see Table 5).

4. Discussion

The aim of the present study was to investigate the temporal sta-
bility of RNT and the association of changes in RNT with changes in
psychopathology. We expected large stability coefficients for content-
and disorder- independent PTQ scores and small to moderate associa-
tions of changes in RNT with changes in affective disorder status and
symptom severity. In accordance with our hypotheses, in the total
group we found that PTQ scores were relatively stable over time and
showed negligible mean-level changes. Also, in the four subgroups (i.e.,
the unaffected group, occurrence group, recovery group, and chroni-
cally affected group) PTQ scores proved to be highly stable. Moreover,

Multiple linear regression analysis with 3-year changes in (dimensions of) repetitive negative thinking as independent variable and 3-year changes in depression,

anxiety, and avoidance severity as dependent variable.

Unadjusted f SE p Adjusted g * SE p
Depression symptoms Total score .39 .018 < .001 44 .018 < .001
Core features .35 .251 < .001 .40 .255 < .001
Unproductiveness .34 .226 < .001 .40 237 < .001
Mental capacity .36 .229 < .001 43 .233 < .001
Anxiety symptoms Total score .28 .014 < .001 .31 .015 < .001
Core features .26 .204 < .001 .29 .208 < .001
Unproductiveness .22 .185 < .001 .26 .193 < .001
Mental capacity .25 .188 < .001 .28 192 < .001
Avoidance symptoms Total score .25 .025 < .001 .30 .026 < .001
Core features .24 .352 < .001 .28 .369 < .001
Unproductiveness .21 .318 < .001 27 .342 < .001
Mental capacity 21 324 < .001 .28 342 < .001

Note: § = standardized beta;

@ Adjusted for age, gender, years of education, corresponding RNT measurements at T6, anxiety symptoms at T6, depression symptoms at T6, avoidance symptoms
at T6, and a previous diagnosis of a depressive disorder or an anxiety disorder before T6. p values are for the difference between the groups by analysis of variance.
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we found evidence that changes in affective disorder status and
symptom severity were associated with corresponding changes in PTQ
scores, but that the size of these associations was negligible to small.

This is the first study showing that RNT remains relatively stable
over a 3-year time period and that this stability can be observed in
unaffected and chronically affected participants as well as in partici-
pants with disorder occurrence or remittance. These results suggest that
RNT is not only an epiphenomenon or severity index of psycho-
pathology. However, as expected, reductions in content-independent
RNT were associated with reductions in symptom severity, which is
consistent with previous studies that found that rumination and worry
scores tend to decrease when depression and anxiety scores decrease
(Bagby et al., 2004; Kasch et al., 2001; Kuehner and Weber, 1999;
Muris et al., 2005). In a cross-sectional study, RNT was shown to be
related to avoidance symptoms (Spinhoven et al., 2015). Our study
adds to this finding by showing that there is also an association between
changes in RNT and changes in avoidance symptom severity. In ana-
lyzing dimensions of RNT [i.e., (a) key features of RNT (such as re-
petitiveness, intrusiveness and difficulty to disengage from), (b) per-
ceived unproductiveness of RNT, and (c) capturing mental capacity] the
association of changes in psychopathology with changes on dimensions
of RNT was very similar. The structure of the PTQ is best presented by a
second-order single-factor for RNT with three lower-order dimensional
factors and our results suggest no differential effects on a particular
dimension of RNT.

It is important to note that the size of associations of changes in RNT
with changes in psychopathology was negligible or small.
Notwithstanding a relatively high stability, level of RNT seems to be
somewhat heightened with disorder occurrence. In the absence of a
third assessment, it remains unknown to what extent this effect nor-
malizes after remittance, although the relatively small reduction in PTQ
scores in the remittance group suggests the possibility of scarring ef-
fects. Of note are further the negligible associations between changes in
RNT and changes in avoidance and anxiety symptom levels, while a
small effect size was found for the association between changes in RNT
and changes in depression symptom levels. This finding is in line with
multiple studies in which a stronger association was shown for the link
between RNT and depressive symptoms than for the link between RNT
and anxiety symptoms (e.g., Mahoney et al., 2012; McEvoy et al., 2014,
2010; Spinhoven et al., 2018, 2015). However, some studies found a
stronger association between RNT and anxiety symptoms (e.g.,
Ehring et al., 2012, 2011). In the study of Arditte et al. (2016), it de-
pended on the factors in the model whether depression or anxiety was
stronger related to RNT. Based on these findings, we cannot conclude
for which disorder RNT is more relevant.

As we found that content-independent RNT is a relatively stable
construct and previous research suggests that RNT may constitute an
important transdiagnostic factor responsible for the co-occurrence of
anxiety and depressive disorders and their symptom severity
(Spinhoven et al., 2018b), it may be useful to include “trait-oriented”
interventions to optimize treatment effects (Bruce and Steiger, 2005). A
recent meta-analysis of RCTs of the effect of any type of treatment for
depression on RNT (Spinhoven et al., 2018a) showed that in particular
cognitive behavioral therapy (CBT) may have a more pronounced effect
on RNT than other types of interventions and that the effect on RNT is
strongly associated with the effect depression. Interestingly, the asso-
ciation of reductions in RNT with reductions in depression seems
mainly driven by RNT-focused CBT studies explicitly focusing on re-
ducing RNT. These results are consistent with the habit model of ru-
mination (Watkins and Nolen-Hoeksema, 2014), according to which the
amount of rumination can be reduced either through changing the
underlying habit by learning new responses to the triggers of the habit
(such as depressed mood) or by temporarily reducing the expression of
the habit by temporarily removing its triggers (i.e., by alleviating low
mood). Possibly, CBT and in particular RNT-focused treatments thereby
change the underlying habit fostering treatment gains and making
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individuals less vulnerable to relapse or recurrence because RNT will be
less likely reactivated once stress or low mood occurs again.

Strengths of the present study were the large sample size, the
multisite, longitudinal, and naturalistic cohort design, and the struc-
tured diagnostic assessment procedures. However, some limitations of
the study should also be mentioned. First, only two assessment points,
T6 and T9, were used in this study because content-independent RNT
was only measured at these points in the NESDA study. Advanced sta-
tistical modeling techniques such as latent state-trait models requiring
preferably four or more time points covering short- as well as long-term
follow-up are able to distinguish between “state variability (i.e., short-
term and typically reversible changes in individual's true state scores
that fluctuate around an invariant trait level) or trait change (i.e., long-
term and typically irreversible modifications to individual's trait
scores)” (Geiser et al., 2015, p. 191). Consequently, the present study
based on two time points covering three years cannot determine whe-
ther the changes found constitute state variability or trait change.
Second, notwithstanding the relatively large sample, the size of the
occurrence, recovery, and chronically affected subgroups did not allow
to differentiate between pure depression or anxiety disorder and co-
morbid depression and anxiety disorder with sufficient statistical
power. Third, the findings may not be representative of all affective
disorders as people with an obsessive-compulsive disorder or bipolar
disorder were excluded from the sample. Fourth, the results may be
subject to social desirability and response bias because of the use of self-
report instruments in our study. Fifth, our study presupposes stable,
between-person differences in RNT that are invariant over time and
unaffected by situational influences such as presence or severity of
psychopathology. This contrasts with recent integrative approaches to
personality that combines within-person and between-person differ-
ences (e.g., Sosnowska et al., 2019) Future studies with more frequent
repeated measurements are needed allowing more fine grained analysis
to capture possible dynamic changes in personality states from such a
more integrative perspective.

To conclude, we found that content-independent RNT remained
relatively stable over a 3-year time period and that changes in RNT
were only weakly associated with changes in affective disorder status
and symptom severity. The findings suggest that RNT is not primarily
an index of disorder status or epiphenomenon of symptom severity and
may constitute a relatively stable transdiagnostic person characteristic.

Declarations of Competing Interest

Kim Hijne, M.Sc., Brenda W. Penninx, MD, Ph.D. , Albert M. van
Hemert, MD, Ph.D. , & Philip Spinhoven, PhD have no conflict of in-
terest to declare.

Acknowledgements

The infrastructure for the NESDA study (www.nesda.nl) is funded
through the Geestkracht program of the Netherlands Organisation for
Health Research and Development (ZonMw, grant number 10-000-
1002) and financial contributions by participating universities and
mental health care organizations (VU University Medical Center, GGZ
inGeest, Leiden University Medical Center, Leiden University, GGZ
Rivierduinen, University Medical Center Groningen, University of
Groningen, Lentis, GGZ Friesland, GGZ Drenthe, Rob Giel
Onderzoekscentrum).

Supplementary materials

Supplementary material associated with this article can be found, in
the online version, at doi:10.1016/j.jad.2020.07.002.


http://www.nesda.nl
https://doi.org/10.1016/j.jad.2020.07.002

K. Hijne, et al.

References

American Psychiatric Association, 1994. Diagnostic and Statistical Manual of Mental
Disorders, fourth ed. American Psychiatric Association, Washington, DC.

Arditte, K.A., Shaw, A.M., Timpano, K.R., 2016. Repetitive negative thinking: A trans-
diagnostic correlate of affective disorders. J. Soc. Clin. Psychol. 35, 181-201. https://
doi.org/10.1521/jscp.2016.35.3.181.

Bagby, R.M., Rector, N.A., Bacchiochi, J.R., McBride, C., 2004. The stability of the re-
sponse styles questionnaire rumination scale in a sample of patients with major de-
pression. Cognit. Ther. Res. 28, 527-538. https://doi.org/10.1023/B:COTR.
0000045562.17228.29.

Beck, A.T., Epstein, N., Brown, G., Steer, R.A., 1988. An inventory for measuring clinical
anxiety: Psychometric properties. J. Consult. Clin. Psychol. 56, 893-897. https://doi.
org/10.1037/0022-006x.56.6.893.

Borkovec, T.D., 1994. The nature, functions, and origins of worry. In: Davey, G.C.L.,
Tallis, F. (Eds.), Worrying: Perspectives on Theory, Assessment, and Treatment.
Wiley, Oxford, pp. 5-33.

Borkovec, T.D., Robinson, E., Pruzinsky, T., DePree, J.A., 1983. Preliminary exploration
of worry: some characteristics and processes. Behav. Res. Ther. 21, 9-16. https://doi.
0rg/10.1016/0005-7967(83)90121-3.

Bruce, K.R., Steiger, H., 2005. Treatment implications of Axis-II comorbidity in eating
disorders. Eat. Disord. 13, 93-108. https://doi.org/10.1080/10640260590893700.

Carnevali, L., Thayer, J.F., Brosschot, J.F., Ottaviani, C., 2018. Heart rate variability
mediates the link between rumination and depressive symptoms: a longitudinal
study. Int. J. Psychophysiol. 131, 131-138. https://doi.org/10.1016/j.ijpsycho.2017.
11.002.

Chen, H., Cohen, P., Chen, S., 2010. How big is a big odds ratio? Interpreting the mag-
nitudes of odds ratios in epidemiological studies. Commun. Stat. Simul. Comput. 39,
860-864. https://doi.org/10.1080/03610911003650383.

Cohen, J., 1988. Statistical Power Analysis for the Behavioural Science, second ed.
Erlbaum, Hillsdale, NJ.

Constans, J.I., Barbee, J.G., Townsend, M.H., Leffler, H., 2002. Stability of worry content
in GAD patients: a descriptive study. J. Anxiety Disord. 16, 311-319. https://doi.org/
10.1016/50887-6185(02)00102-0.

Ehring, T., Raes, F., Weidacker, K., Emmelkamp, P.M.G., 2012. Validation of the Dutch
version of the perseverative thinking questionnaire (PTQ-NL). Eur. J. Psychol. Assess.
28, 102-108. https://doi.org/10.1027/1015-5759/a000097.

Ehring, T., Watkins, E.R., 2008. Repetitive negative thinking as a transdiagnostic process.
Int. J. Cogn. Ther. 1, 192-205. https://doi.org/10.1521/ijct.2008.1.3.192.

Ehring, T., Zetsche, U., Weidacker, K., Wahl, K., Schonfeld, S., Ehlers, A., 2011. The
perseverative thinking questionnaire (PTQ): validation of a content-independent
measure of repetitive negative thinking. J. Behav. Ther. Exp. Psychiatry 42, 225-232.
https://doi.org/10.1016/j.jbtep.2010.12.003.

Geiser, C., Keller, B.T., Lockhart, G., Eid, M., Cole, D.A., Koch, T., 2015. Distinguishing
state variability from trait change in longitudinal data: the role of measurement (non)
invariance in latent state-trait analyses. Behav. Res. Methods 47, 172-203. https://
doi.org/10.3758/513428-014-0457-z.

Harvey, A.G., Watkins, E., Mansell, W., Shafran, R., 2004. Cognitive Behavioural
Processes Across Psychological Disorders: A Transdiagnostic Approach to Research
and Treatment. Oxford University Press, Oxford, UK.

Hur, J., Heller, W., Kern, J.L., Berenbaum, H., 2017. A bi-factor approach to modeling the
structure of worry and rumination. J. Exp. Psychopathol. 8, 252-264. https://doi.
org/10.5127/jep.057116.

IBM Corp., 2017. IBM SPSS Statistics version 25.0. IBM Corp., Armonk, NY. Just, N.,
Alloy, L.B., 1997. The response styles theory of depression: Tests and an extension of
the theory. J. Abnorm. Psychol. 106, 221-229. https://doi.org/10.1037/0021-843X.
106.2.221.

Kasch, K.L., Klein, D.N., Lara, M.E., 2001. A construct validation study of the Response
Styles Questionnaire Rumination scale in participants with a recent-onset major de-
pressive episode. Psychol. Assess. 13, 375-383. https://doi.org/10.1037/1040-3590.
13.3.375.

Kuehner, C., Weber, 1., 1999. Responses to depression in unipolar depressed patients: an
investigation of Nolen-Hoeksema's response styles theory. Psychol. Med. 29,
1323-1333. https://doi.org/10.1017/50033291799001282.

Mahoney, A.E.J., McEvoy, P.M., Moulds, M.L., 2012. Psychometric properties of the re-
petitive thinking questionnaire in a clinical sample. J. Anxiety Disord. 26, 359-376.
https://doi.org/10.1016/j.janxdis.2011.12.003.

Marks, I.M., Mathews, A.M., 1979. Brief standard self-rating for phobic patients. Behav.
Res. Ther. 17, 263-267. https://doi.org/10.1016/0005-7967(79)90041-X.

Martin, L.L., Tesser, A., 1996. Some ruminative thoughts. In: Wyer, R.S. (Ed.), Advances
in Social Cognition. Erlbaum, Hillsdale, NJ, pp. 1-47.

McEvoy, P.M., Brans, S., 2013. Common versus unique variance across measures of worry
and rumination: predictive utility and mediational models for anxiety and depres-
sion. Cognit. Ther. Res. 37, 183-196. https://doi.org/10.1007/s10608-012-9448-5.

McEvoy, P.M., Hyett, M.P., Ehring, T., Johnson, S.L., Samtani, S., Anderson, R., Moulds,

164

Journal of Affective Disorders 275 (2020) 157-164

M.L., 2018. Transdiagnostic assessment of repetitive negative thinking and responses
to positive affect: structure and predictive utility for depression, anxiety, and mania
symptoms. J. Affect. Disord. 232, 375-384. https://doi.org/10.1016/j.jad.2018.02.
072.

McEvoy, P.M., Mahoney, A.E.J., Moulds, M.L., 2010. Are worry, rumination, and post-
event processing one and the same? Development of the repetitive thinking ques-
tionnaire. J. Anxiety Disord. 24, 509-519. https://doi.org/10.1016/j.janxdis.2010.
03.008.

McEvoy, P.M., Thibodeau, M.A., Asmundson, G.J.G., 2014. Trait repetitive negative
thinking: a brief transdiagnostic assessment. J. Exp. Psychopathol. 5, 1-17. https://
doi.org/10.5127/jep.037813.

Merens, W., Booij, L., Van Der Does, A.J.W., 2008. Residual cognitive impairments in
remitted depressed patients. Depress. Anxiety 25, E27-E36. https://doi.org/10.
1002/da.20391.

Meyer, T.J., Miller, M.L., Metzger, R.L., Borkovec, T.D., 1990. Development and valida-
tion of the Penn state worry questionnaire. Behav. Res. Ther. 28, 487-495. https://
doi.org/10.1016/0005-7967(90)90135-6.

Moulds, M.L., Kandris, E., Starr, S., Wong, A.C.M., 2007. The relationship between ru-
mination, avoidance and depression in a non-clinical sample. Behav. Res. Ther. 45,
251-261. https://doi.org/10.1016/j.brat.2006.03.003.

Muris, P., Roelofs, J., Rassin, E., Franken, 1., Mayer, B., 2005. Mediating effects of ru-
mination and worry on the links between neuroticism, anxiety and depression. Pers.
Individ. Dif. 39, 1105-1111. https://doi.org/10.1016/j.paid.2005.04.005.

Nolen-Hoeksema, S., 2000. The role of rumination in depressive disorders and mixed
anxiety/depressive symptoms. J. Abnorm. Psychol. 109, 504-511. https://doi.org/
10.1037/0021-843X.109.3.504.

Nolen-Hoeksema, S., Morrow, J., Fredrickson, B.L., 1993. Response styles and the dura-
tion of episodes of depressed mood. J. Abnorm. Psychol. 102, 20-28. https://doi.org/
10.1037/0021-843X.102.1.20.

Nolen-Hoeksema, S., Parker, L.E., Larson, J., 1994. Ruminative coping with depressed
mood following loss. J. Pers. Soc. Psychol. 67, 92-104. https://doi.org/10.1037//
0022-3514.67.1.92.

Nolen-Hoeksema, S., Wisco, B.E., Lyubomirsky, S., 2008. Rethinking Rumination.
Perspect. Psychol. Sci. 3, 400-424. https://doi.org/10.1111/j.1745-6924.2008.
00088.x.

Osman, A., Hoffman, J., Barrios, F.X., Kopper, B.A., Breitenstein, J.L., Hahn, S.K., 2002.
Factor structure, reliability, and validity of the Beck Anxiety Inventory in adolescent
psychiatric inpatients. J. Clin. Psychol. 58, 443-456. https://doi.org/10.1002/jclp.
1154.

Penninx, B.W.J.H., Beekman, A.T.F., Smit, J.H., Zitman, F.G., Nolen, W.A., Spinhoven, P.,
Cuijpers, P., De Jong, P.J., Van Marwijk, H.W.J., Assendelft, W.J.J., van der Meer, K.,
Verhaak, P., Wensing, M., de Graaf, R., Hoogendijk, W.J., Ormel, J., van Dyck, R.,
2008. The Netherlands study of depression and anxiety (NESDA): Rationale, objec-
tives and methods. Int. J. Methods Psychiatr. Res. 17, 121-140. https://doi.org/10.
1002/mpr.256.

Rush, A.J., Giles, D.E., Schlesser, M.A., Fulton, C.L., Weissenburger, J., Burns, C., 1986.
The inventory for depressive symptomatology (IDS): Preliminary findings. Psychiatry
Res 18, 65-87. https://doi.org/10.1016/0165-1781(86)90060-0.

Rush, A.J., Gullion, C.M., Basco, M.R., Jarrett, R.B., Trivedi, M.H., 1996. The Inventory of
Depressive Symptomatology (IDS): psychometric properties. Psychol. Med. 26,
477-486. https://doi.org/10.1017/50033291700035558.

Sosnowska, J., Kuppens, P., De Fruyt, F., Hofmans, J., 2019. A dynamic systems approach
to personality: The Personality Dynamics (PersDyn) model. Pers. Individ. Dif. 144,
11-18. https://doi.org/10.1016/j.paid.2019.02.013.

Spinhoven, P., Drost, J., van Hemert, B., Penninx, B.W., 2015. Common rather than un-
ique aspects of repetitive negative thinking are related to depressive and anxiety
disorders and symptoms. J. Anxiety Disord. 33, 45-52. https://doi.org/10.1016/j.
janxdis.2015.05.001.

Spinhoven, P., Klein, N., Kennis, M., Cramer, A.O.J., Siegle, G., Cuijpers, P., Ormel, J.,
Hollon, S.D., Bockting, C.L., 2018a. The effects of cognitive-behavior therapy for
depression on repetitive negative thinking: a meta-analysis. Behav. Res. Ther. 106,
71-85. https://doi.org/10.1016/j.brat.2018.04.002.

Spinhoven, P., van Hemert, A.M., Penninx, B.W., 2018b. Repetitive negative thinking as a
predictor of depression and anxiety: a longitudinal cohort study. J. Affect. Disord.
241, 216-225. https://doi.org/10.1016/j.jad.2018.08.037.

Stober, J., Bittencourt, J., 1998. Weekly assessment of worry: An adaptation of the Penn
State Worry Questionnaire for monitoring changes during treatment. Behav. Res.
Ther. 36, 645-656. https://doi.org/10.1016/5S0005-7967(98)00031-X.

Van Zuuren, F.J., 1988. The Fear Questionnaire. Some data on validity, reliability and
layout. Br. J. Psychiatry 153, 659-662. https://doi.org/10.1192/bjp.153.5.659.

Watkins, E.R., Nolen-Hoeksema, S., 2014. A habit-goal framework of depressive rumi-
nation. J. Abnorm. Psychol. 123, 24-34. https://doi.org/10.1037/a0035540.

Wittchen, H.U., 1994. Reliability and validity studies of the WHO-Composite
International Diagnostic Interview (CIDI): A critical review. J. Psychiatr. Res. 28,
57-84. https://doi.org/10.1016,/0022-3956(94)90036-1.


http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0001
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0001
https://doi.org/10.1521/jscp.2016.35.3.181
https://doi.org/10.1521/jscp.2016.35.3.181
https://doi.org/10.1023/B:COTR.0000045562.17228.29
https://doi.org/10.1023/B:COTR.0000045562.17228.29
https://doi.org/10.1037/0022-006x.56.6.893
https://doi.org/10.1037/0022-006x.56.6.893
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0005
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0005
https://doi.org/10.1016/0005-7967(83)90121-3
https://doi.org/10.1016/0005-7967(83)90121-3
https://doi.org/10.1080/10640260590893700
https://doi.org/10.1016/j.ijpsycho.2017.11.002
https://doi.org/10.1016/j.ijpsycho.2017.11.002
https://doi.org/10.1080/03610911003650383
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0010
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0010
https://doi.org/10.1016/S0887-6185(02)00102-0
https://doi.org/10.1016/S0887-6185(02)00102-0
https://doi.org/10.1027/1015-5759/a000097
https://doi.org/10.1521/ijct.2008.1.3.192
https://doi.org/10.1016/j.jbtep.2010.12.003
https://doi.org/10.3758/s13428-014-0457-z
https://doi.org/10.3758/s13428-014-0457-z
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0016
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0016
https://doi.org/10.5127/jep.057116
https://doi.org/10.5127/jep.057116
https://doi.org/10.1037/0021-843X.106.2.221
https://doi.org/10.1037/0021-843X.106.2.221
https://doi.org/10.1037/1040-3590.13.3.375
https://doi.org/10.1037/1040-3590.13.3.375
https://doi.org/10.1017/S0033291799001282
https://doi.org/10.1016/j.janxdis.2011.12.003
https://doi.org/10.1016/0005-7967(79)90041-X
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0023
http://refhub.elsevier.com/S0165-0327(20)32406-X/sbref0023
https://doi.org/10.1007/s10608-012-9448-5
https://doi.org/10.1016/j.jad.2018.02.072
https://doi.org/10.1016/j.jad.2018.02.072
https://doi.org/10.1016/j.janxdis.2010.03.008
https://doi.org/10.1016/j.janxdis.2010.03.008
https://doi.org/10.5127/jep.037813
https://doi.org/10.5127/jep.037813
https://doi.org/10.1002/da.20391
https://doi.org/10.1002/da.20391
https://doi.org/10.1016/0005-7967(90)90135-6
https://doi.org/10.1016/0005-7967(90)90135-6
https://doi.org/10.1016/j.brat.2006.03.003
https://doi.org/10.1016/j.paid.2005.04.005
https://doi.org/10.1037/0021-843X.109.3.504
https://doi.org/10.1037/0021-843X.109.3.504
https://doi.org/10.1037/0021-843X.102.1.20
https://doi.org/10.1037/0021-843X.102.1.20
https://doi.org/10.1037//0022-3514.67.1.92
https://doi.org/10.1037//0022-3514.67.1.92
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1111/j.1745-6924.2008.00088.x
https://doi.org/10.1002/jclp.1154
https://doi.org/10.1002/jclp.1154
https://doi.org/10.1002/mpr.256
https://doi.org/10.1002/mpr.256
https://doi.org/10.1016/0165-1781(86)90060-0
https://doi.org/10.1017/s0033291700035558
https://doi.org/10.1016/j.paid.2019.02.013
https://doi.org/10.1016/j.janxdis.2015.05.001
https://doi.org/10.1016/j.janxdis.2015.05.001
https://doi.org/10.1016/j.brat.2018.04.002
https://doi.org/10.1016/j.jad.2018.08.037
https://doi.org/10.1016/S0005-7967(98)00031-X
https://doi.org/10.1192/bjp.153.5.659
https://doi.org/10.1037/a0035540
https://doi.org/10.1016/0022-3956(94)90036-1

	The association of changes in repetitive negative thinking with changes in depression and anxiety
	Introduction
	Methods
	Design
	Measures
	Affective disorder status
	Symptom severity
	Repetitive negative thinking

	Statistical analyses

	Results
	Sample characteristics
	Stability of repetitive negative thinking
	Association between changes in repetitive negative thinking and changes in disorder status
	Association between changes in repetitive negative thinking and changes in symptom severity

	Discussion
	Declarations of Competing Interest
	Acknowledgements
	Supplementary materials
	References




