PDF hosted at the Radboud Repository of the Radboud University
Nijmegen

The following full text is a publisher's version.

For additional information about this publication click this link.
http://hdl.handle.net/2066/204569

Please be advised that this information was generated on 2020-11-23 and may be subject to
change.

Cognitive Therapy and Research (2019) 43:666–678
https://doi.org/10.1007/s10608-019-09997-8

ORIGINAL ARTICLE

Effects of Mindfulness-Based Cognitive Therapy on a Behavioural
Measure of Rumination in Patients with Chronic, Treatment-Resistant
Depression
Mira B. Cladder‑Micus1,2,3

· Eni S. Becker1

· Jan Spijker1,2 · Anne E. M. Speckens3

· Janna N. Vrijsen2,3

Published online: 13 February 2019
© The Author(s) 2019

Abstract
It has been found that Mindfulness-based cognitive therapy (MBCT) reduces rumination in remitted and currently depressed
patients. However, less is known about the effects of MBCT on rumination in chronically and treatment-resistant depressed
patients. Typically, questionnaires are used to assess rumination, but this introduces the risk of response and recall biases.
A recent systematic review (van der Velden et al. Clinical Psychology Review 37:26–39, 2015) proposes to also include
behavioural measures. A behavioural measure that has previously been used to assess rumination in dysphoric students is
the breathing focus task (BFT). The first aim of this research was to investigate whether the BFT can be used in chronically,
treatment-resistant depressed patients to measure rumination. We therefore administered the BFT in patients with chronic,
treatment-resistant depression (n = 73) and compared them with never-depressed controls (n = 106). Patients reported significantly more negative thought intrusions and subsequent sad mood. Secondly we tested in a randomized-controlled trial
whether MBCT in combination with treatment-as-usual (MBCT + TAU, n = 26) compared with TAU (n = 36) reduces rumination assessed with the BFT in chronically, treatment-resistant depressed patients. Negative thought intrusions significantly
decreased in the MBCT + TAU condition, compared with TAU. The results show that MBCT reduces rumination assessed
with the BFT in chronically, treatment-resistant depressed patients.
Keywords Mindfulness · MBCT · Rumination · Depression · RCT· Chronic depression

Introduction
Mindfulness-based cognitive therapy (MBCT) is an 8-week
group training for depression that combines mindfulness
meditation techniques with elements of cognitive behavioural therapy (Segal et al. 2012). During MBCT participants are taught to react to thoughts, emotions and bodily
sensations in a non-judgmental and compassionate way. In
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the past years, several studies have shown that MBCT effectively reduces relapse rates in remitted depressed patients
(Kuyken et al. 2016). Furthermore, research has shown
that MBCT significantly decreases depressive symptoms in
patients with current major depression (Strauss et al. 2014)
and recent studies tested its applicability to more complex
forms of depression, such as chronic and treatment-resistant depression (Eisendrath et al. 2016; Cladder-Micus et al.
2018; Michalak et al. 2016).
It is assumed that MBCT decreases depressive symptoms
by reducing dysfunctional cognitive processes, specifically
depressive rumination (Segal et al. 2012). Nolen-Hoeksema
et al. (2008) define depressive rumination as the repetitive
dwelling on negative emotions and their causes and implications. During the last decade, researchers (Ehring and Watkins 2008; Harvey et al. 2004) have argued that rumination
together with other negative dysfunctional cognitive processes, such as worry, can be described as ‘repetitive negative thinking’ (RNT). Ehring et al. (2011) formulated three
key characteristics of repetitive negative thinking: “(1a)
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the thinking is repetitive, (1b) it is at least partly intrusive,
and (1c) it is difficult to disengage from” (p. 226, Ehring
et al. 2011). Whereas the definition of rumination by NolenHoeksema et al. (2008) highlights the content of ruminative
thoughts, the description by Ehring et al. (2011) focusses on
the process of thinking. When combining these two leading definitions, depressive rumination can be described as
dysfunctional cognitions about the causes and implications
of negative emotions, which are repetitive, intrusive and difficult to disengage from.
Research has shown that rumination is related to the onset
and duration of a depressive episode (Michalak et al. 2011;
Nolen-Hoeksema 2000). Moreover, there are indications that
rumination is more pronounced in chronically depressed
patients compared to patients with non-chronic (i.e. shorter)
depressive episodes (Wiersma et al. 2011). Rumination
is related to the experienced quality of life in depressed
patients, above and beyond depressive symptoms (Kuehner and Buerger 2005). Reducing rumination in chronically
depressed patients is therefore a valuable treatment outcome.
Previous research concluded that MBCT significantly
reduces rumination in recurrently depressed patients
(Geschwind et al. 2012; van Aalderen et al. 2011; van Vugt
et al. 2012). In addition, several studies found that rumination mediates the effect of MBCT on depressive symptoms (Shahar et al. 2010; van Aalderen et al. 2011) which
would support the assumption that rumination is a working
mechanisms of MBCT. Surprisingly, given the important
role of rumination in chronic depression (Torpey and Klein
2008) and its important influence on the duration of episodes
(Nolen-Hoeksema et al. 2008) only few studies investigated
the effect of MBCT on rumination in chronic or treatmentresistant depression.
Whereas one randomized controlled trial (Cladder-Micus
et al. 2018) and a pilot study (Eisendrath et al. 2008) found
effects of MBCT on rumination in chronic and treatment
resistant-depression, another randomized controlled trial
found no effect (Eisendrath et al. 2016). In fact, a systematic
review by van der Velden et al. (2015) concluded that the
results on the effects of MBCT on rumination are inconsistent. Importantly, van der Velden et al. (2015) suggest to
combine measures of self-report with laboratory measures
of rumination increase or knowledge about the effects of
MBCT on rumination. In sum, the effect of MBCT on rumination is currently not well understood, and data in chronic
or treatment-resistant depression is largely lacking. As this
group consists of patients with especially high disease burden, finding effective ways to reduce rumination might significantly improve their well-being.
Typically, rumination is assessed by validated questionnaires, such as the widely used Ruminative Response Scale
(Nolen-Hoeksema and Morrow 1991). To specifically investigate levels of state rumination (i.e. rumination during a
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specific period of time) rather than trait rumination (i.e. the
general tendency to ruminate), previous research used measures such as the ‘brief state rumination inventory’ (BSRI;
Marchetti et al. 2018) or visual analogue scales (VAS)
(Ciesla et al. 2012; Hilt and Pollak 2012; Key et al. 2008;
Puterman et al. 2010; Zoccola and Dickerson 2012). All
of these measures rely on self-report and require insight in
one’s own (typical) cognitive reaction. Although self-report
has several advantages, it is not always in accordance with
actual behaviour (Wilson and Dunn 2004) and it therefore
has been argued that psychological studies should place a
greater emphasis on observing behaviour instead of solely
relying on self-report (Baumeister et al. 2007). Furthermore,
most measures of state rumination rely on retrospective
recall, a process that is typically biased in depressed individuals (Ben-Zeev et al. 2009; Gotlib and Joormann 2010;
Solhan et al. 2009). To be able to disentangle effects of
memory bias from other cognitive processes, the distinction
between ‘on-line’ and ‘off-line’ measures can be helpful.
On-line measures assess behaviour concurrent to task performance, whereas off-line measures assess behaviour after
it happened (Veenman 2011). Examples of on-line measures
are ‘think-aloud protocols’ to investigate metacognition in
mathematical problem solving (Azevedo et al. 2010; Jacobse
and Harskamp 2012) and reaction time paradigms to assess
interpretation bias in anxiety disorders (Garner et al. 2006;
Hirsch et al. 2006). Most of the currently available measures of rumination can be categorized as off-line measures,
because they require participants to retrospectively indicate
their level of rumination.
The Breathing Focus Task (BFT) is an on-line behavioural task that assesses repetitive negative thinking. The
task was originally developed by Borkovec and colleagues
(Borkovec et al. 1983) and has been adapted by Hirsch
and colleagues (Hayes et al. 2010; Hirsch et al. 2009) to
assess worry in general anxiety disorder. Recently, the BFT
has been utilized to assess rumination in a student sample
(Southworth et al. 2017). During the BFT participants are
asked to focus on their breathing and to report distracting
thoughts. In the original task also a worry or negative mood
induction is used (e.g. Hirsch et al. 2009). Because the task
assesses the number of dysfunctional negative thoughts
during task performance, it minimizes influences of retrospective biases and reduces response bias. Although the
advantages of an on-line task above using questionnaires are
especially relevant in clinical samples, the BFT has not been
used in clinically depressed individuals.
The overall goal of the current research was to investigate the effects of MBCT on rumination with an on-line
behavioural measure in chronically, treatment-resistant
depressed patients. Because the BFT has not been used
in this population, the first aim was to investigate whether
chronically, treatment-resistant depressed patients show
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more negative thought intrusions on the BFT compared
with never-depressed individuals, as would be expected
from previous studies using self-report. Therefore, thought
intrusions of the BFT and effects on mood were compared
between a never-depressed sample and a chronically, treatment-resistant depressed patient sample in a cross-sectional
design. Secondly, in the same patient sample, the effect of
MBCT on rumination measured with the BFT was examined
in an randomized-controlled trial (RCT) comparing MBCT
with treatment-as-usual. We hypothesized that MBCT would
lead to a decrease in on-line behavioural rumination. A better understanding of the effects of MBCT on rumination
in chronically, treatment-resistant depressed patients would
allow more specific predictions about the effects of MBCT
and therefore better patient care.

Method
This study is part of an RCT with 106 participants assessing
the effects of MBCT versus treatment-as-usual (TAU) in
chronic, treatment-resistant depression (Cladder-Micus et al.
2015, 2018, Dutch trial register [part of the Cochrane Collaboration], http://www.trialregister.nl: NTR4843). Patients
were randomized to an 8-week MBCT training in combination with TAU (MBCT + TAU) or TAU alone. The procedure
of the RCT regarding the clinical effectiveness is described
in detail the published study protocol (Cladder-Micus et al.
2015) and is summarized below. The study protocol of
the RCT was approved by the Medical Ethics Committee
Arnhem-Nijmegen. Additionally, data of never-depressed
controls were collected. The study protocol to test neverdepressed controls was considered as exempt from review by
the Medical Ethics Committee Arnhem-Nijmegen.

Participants and Procedure
Patients with Chronic, Treatment‑Resistant Depression
Participants were outpatients of a mental health clinic (Pro
Persona) or an academic hospital (Radboud University Medical Center) in the Netherlands. Inclusion criteria were: (a)
age ≥ 18; (b) current depressive episode according to DSMIV criteria with a duration of ≥ 12 months; (c) moderate to
high levels of depressive symptoms (Inventory of Depressive Symptomatology-Self-Report, IDS-SR ≥ 21); (d) previous psychological treatment during the current episode
(defined as: ≥ 10 sessions of Cognitive Behavioural Therapy
or Interpersonal therapy ; or < 10 sessions if discontinued
because of patient’s withdrawal); (e) at least one adequate
trial of antidepressant medication during the current episode
(defined as: appropriate doses of antidepressant medication
for ≥ 4 weeks; or patient’s refusal to use medication contrary
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to the advice of a psychiatrist). Exclusion criteria were: (a)
current psychotic symptoms; (b) lifetime bipolar disorder;
(c) current alcohol or drug dependence; (d) recent electroconvulsive therapy (< 3 months ago); (e) current somatic
disorder partly explaining depressive symptoms; (f) physical-, linguistic-, cognitive, or intellectual impairments which
might interfere with participation in MBCT or assessments;
and (g) previous MBCT training. All patients gave written
informed consent during a research interview. On baseline
and post-treatment (MBCT + TAU,TAU), questionnaires and
clinical interviews were administered (Cladder-Micus et al.
2015). Of the 106 participants a subsample of 86 participants
(based on study entry1) was invited to additionally take part
in a 1.5 h neuropsychological test battery including tasks
on attention, memory, interpretation, cognitive control and
rumination. There was no significant difference in baseline
depressive symptoms between the whole sample (N = 106)
and the subsample (n = 86) who was invited to take part in
the experimental test battery, t(104) = − 0.89, p = 0.37. At
the end of the test battery participants performed the BFT.
Of 73 participants who agreed to perform the BFT at baseline, 62 participants (MBCT + TAU: 26, TAU: 36) also
performed the task post-treatment. Patients who refused or
agreed to take part in the neuropsychological test battery did
not differ on levels of depressive symptoms, t(84) = − 0.01,
p = 0.99. There was also no difference in depressive symptom levels between patients with or without missing data at
post-treatment, t(72) = − 0.07, p = 0.94. Neuropsychological data collection took place between November 2013 and
April 2016.
Never‑Depressed Controls
Never-depressed control participants (N = 108) were
recruited from the community via flyers, websites and waitlists of mindfulness-based stress reduction (MBSR) courses
provided for the general public. Exclusion criteria were: (a)
current of lifetime depressive episode according to DSM-IV
criteria; (b) current anxiety disorder according to DSM-IV
criteria; (c) current or lifetime psychotic symptoms; (d) current alcohol or drugs dependence according to DSM-IV; (f)
physical-, language-, cognitive-, or intellectual impairments
which interfere with assessments; (g) previous mindfulness
training or other mediation practice. We ensured that participants recruited via MBSR courses participated in the current
study before attending the first MBSR session. Two individuals with excessive high scores on depressive symptoms
(IDS-SR > 21) were excluded, leaving 106 participants for

1

Data collection of the experimental test battery started while
the RCT was ongoing. Therefore, the first 20 participants were not
invited to perform the BFT.
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the analyses. The group was matched in age and gender to
the patient sample. Interested individuals were telephonically screened for in- and exclusion criteria using the structured clinical interview for DSM-IV (SCID) axis I disorders
(van Groenestijn et al. 1999). Before the neuropsychological
test session, participants completed an online version of the
questionnaires at home. The neuropsychological test session was identical for patients and never-depressed controls,
except for two additional tasks that were added for the controls at the end of the session. These two tasks are not part of
the current investigation. Participants gave written informed
consent at the beginning of the neuropsychological test session and passive informed consent at the beginning of the
online questionnaires. Participants received a gift card (€20)
for their time and effort. Data collection of this sample took
place between March 2014 and February 2016.

Measures
Questionnaires
Trait rumination Trait rumination was assessed with the
extended version of the Ruminative Response Scale (RRSEXT; Raes and Hermans 2007; Raes et al. 2009). The RRSEXT distinguishes between two subscales: reflective pondering and brooding. The questionnaire consists of 26-items.
Example items are ‘I think about how alone I feel’ or ‘I
think about why I always react the way I do’. Participants
are asked to indicate the frequency of ruminative thoughts
(1 = almost never to 4 = almost always) when feeling down
or depressed. Previous research reported appropriate reliability and validity (Schoofs et al. 2010). In the current
study the reliability was high (α = 0.87 in patients; α = 0.91
in never-depressed controls).
Depressive symptoms Depressive symptoms were investigated with the Inventory of Depressive Symptomatology
Self-Report (IDS-SR). The IDS-SR is a 30-item self report
questionnaire and has good psychometric properties (Rush
et al. 1996, 2006). The IDS-SR has previously been used in
research on MBCT and has been shown to be sensitive to
change (Geschwind et al. 2012). The reliability in the current study was appropriate (α = 0.78 in patients; α = 0.71 in
never-depressed controls).
Mindfulness skills Mindfulness skills were assessed with
the Five Facets Mindfulness Questionnaire (FFMQ; Baer
et al. 2008). The FFMQ consists of 39 items which are
divided in five subscales: observing, describing, acting with
awareness, non-judging of inner experience and non-reactivity of inner experience. The Dutch version of the FFMQ has
good psychometric properties (de Bruin et al. 2012; Veehof
et al. 2011). In the current study, reliability of the total score
was high (α = 0.82 in patients; α = 0.86 in never-depressed
controls). The reliability of the subscales was high ranging
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from α = 0.79 to α = 0.89, except for the subscale non-reactivity of inner experience, which showed lower reliability
(α = 0.63 in patients; α = 0.70 in never-depressed controls).
Behavioural On‑Line Assessment of Rumination: Breathing
Focus Task
The BFT (Borkovec et al. 1983; Hirsch et al. 2009) typically
consists of two assessment phases and a worry induction
(Hayes et al. 2010) or negative mood induction (Southworth
et al. 2017). Due to ethical concerns when using a negative
mood induction in a clinical sample, only the first assessment phase of the BFT was used in the current study. Participants were asked to focus on their breathing for five minutes,
while noticing distracting thoughts (i.e. thought intrusions).
During this period a computer generated tone sounded 12
times at random intervals of 20–30 s. After each tone participants were required to verbally report whether they were
focused on their breathing or distracted by a thought intrusion. When distracted by a thought, participants reported a
short word label (e.g. “cannot concentrate”), and classified
the thought as negative, positive or neutral. When focused
on their breathing participants responded by saying “breath”
(Dutch: “adem”). The BFT task therefore assess intrusive
thoughts ‘on-line’, i.e. during task performance. Participants were not explicitly informed that the task is designed
to measure rumination. Prior to the 5-min breathing period,
participants practiced to focus on their breathing (20 s) and
practiced to respond to three tones while focusing on the
breath (45 s). After the 5-min breathing period, participants
filled in a self-report measure of state rumination consisting of a VAS (percentage of time spend ruminating [Dutch:
“piekeren”], 1–100%). Additionally, participants rated on
three VAS the percentage of time they were able to focus
on the breath (0–100%), the percentage of time they were
distracted by positive thoughts (0–100%), and how difficult it
was to focus on the breath (very difficult-not at all difficult).
The number of negative thought intrusions (ranging from 0
to 12) reflects the individual state rumination of a participant.2 In case participants only reported the valence of an
intrusion but no description, intrusions were still included
in the scoring.

2

At the end of the BFT participants were asked to provide a more
detailed description of the thoughts reported during the 5 min breathing period, which were audio-taped. A subsample of the detailed
descriptions (n = 63) was rated by an independent assessor. The assessor blindly rated the descriptions as negative, positive or neutral. The
correlation between the number of participant-rated and assessorrated negative thought intrusions was very high (r = 0.93, p < 0.001).
Analyses based on the assessor-ratings revealed comparable results
and are available on request from the first author.
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Mood Ratings
Three VAS were used to assess sadness, anxiety and tension
before and after the BFT. The scales ranged from 0 to 100,
with either sad, anxious, or tense on the right side and safe,
relaxed, or happy on the left side.

Interventions
MBCT + TAU
MBCT was based on the manual described by Segal, Williams and Teasdale (2002) and consisted of 8 weekly 2.5 h
sessions and 1 day of practice (day of silence). All mindfulness teachers were highly experienced in working with
depressed patients and met the advanced criteria of the
internationally agreed good practice guidelines of the UK
Network for Mindfulness-based teachers (UK Network of
Mindfulness-Based Teacher Trainers 2015). In conjunction
with MBCT participants received TAU.
TAU
Treatments-as-usual was a naturalistic condition consisting
of mental health care for depression, including antidepressant medication, psychological treatment, or support by a
psychiatric nurse. At baseline the majority of patients used
antidepressant medication (MBCT + TAU: 76.9%; TAU:
80.6%) and there were only minor changes in the number of
patients who used antidepressant medication during posttreatment (MBCT: 65.4%; TAU: 69.4%). The mean number
of therapy sessions by a psychologist during the study period
were M = 2.68 (SD = 4.37) in the MBCT + TAU condition
and M = 4.83 (SD = 4.52) in the TAU condition.

Statistical Analyses
Patients with Chronic, Treatment‑Resistant Depression
Versus Never‑Depressed Controls
2

Independent sample t-tests and χ tests were used to compare demographic variables between the groups. In case
non-normality was observed based on visual inspection
and Kolmogorov–Smirnov (K–S) tests, statistical tests not
assuming a normal distribution (non-parametric tests, negative binominal regression analyses) were used. First, the total
number of thought intrusions was compared between the
groups, after which the number of negative thought intrusions, positive and neutral thought intrusions were investigated separately. Secondly, self-reported state rumination
(VAS) was compared between the groups and its correlation with negative thought intrusion was computed. Third,
effects of the BFT on mood were analyzed. Finally, Pearson
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and Spearman correlations between the number of negative
thought intrusions and trait rumination, mindfulness skills
and depressive symptoms were investigated. Effect
√ sizes of
non-parametric tests were calculated as: r = z∕ N .
MBCT + TAU Versus TAU
We included all participants who completed the BFT at
baseline and at post-treatment, irrespective whether participants attended all sessions of the MBCT. Independent
sample t-tests and χ2 tests were used to compare demographic variables and baseline scores between the conditions (MBCT + TAU, TAU). The sum scores of all thought
intrusions, negative intrusions, positive intrusions, and neutral intrusions were compared between the conditions by
using mixed model ANOVAs. In line with previous research
(Hayes et al. 2010; Hirsch et al. 2009), the number of negative intrusions was considered as the primary outcome. We
also tested effects on self-reported state rumination (VAS).
Furthermore, we computed Pearson correlations between
change in negative thought intrusion from baseline to posttreatment and change in self-reported state rumination, trait
rumination, depressive symptoms, and mindfulness skills.

Results
Patients with Chronic, Treatment‑Resistant
Depression Versus Never‑Depressed Controls
The first aim of the study was to investigate whether neverdepressed control participants differed from chronically,
treatment-resistant depressed patients on the BFT. The
groups were comparable on age and gender, however the
average level of education was higher in never-depressed
controls, see Table 1.
Breathing Focus Task
Means, standard deviations and medians (as used in the nonparametric tests) of the group comparisons are displayed
in Table 2 and graphically illustrated in Fig. 1. The total
number of thought intrusions (irrespective of valence) was
significantly higher in the patient group compared with the
never-depressed control group. When including the level of
education as a covariate in an ANCOVA, comparable results
were found, F(2,170) = 41.03, p < 0.001, 𝜂p2 = 0.19. Data of
thought intrusions were not normally distributed the neverdepressed control group (negative: D(106) = 0.37, p < 0.001;
positive: D(106) = 0.26, p < 0.001 ; neutral: D(106) = 0.21,
p < 0.001).
Count data that are positively skewed are frequently
analysed with Poisson regression analysis. However, this
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Table 1  Demographic characteristics and scores on questionnaires of patients with chronically, treatment-resistant depression and neverdepressed controls

Demographics
Age, years
Gender, female/male
Level of education (1–7)
Questionnaires
Depressive symptoms (IDS-SR)
Trait rumination (RRS-EXT)
Mindfulness skills (FFMQ)

Patients (N = 73)

Never-depressed controls
(N = 106)

t-test/χ2-test

46.9 (10.12)
43 F/20 M
4.4 (1.8)

45.9 (12.5)
72 F/34 M
5.5 (1.5)

t(176) = 0.56, p = 0.58
χ2(1) = 1.26, p = 0.26
t(171) = − 4.67, p < 0.001

41.34 (9.67)
58.11 (9.54)
98.94 (15.15)

5.39 (3.82)
31.75 (8.30)
139.98 (15.99)

t(176) = 34.52. p < 0.001
t(173) = 19.34, p < 0.001
t(173) = − 16.92, p < 0.001

Presented in mean (SD) unless otherwise specified
RRS-EXT Extended Version Ruminative Response Scale, FFMQ Five Facets Mindfulness Questionnaire, IDS-SR Inventory of Depressive Symptomatology Self-Report
Table 2  Group comparisons of patients with chronic, treatment-resistant depression and never-depressed controls
Patients (N = 73)

Never-depressed Test statistics
controls (N = 106)

M (SD)

M (SD)

Mdn

Breathing focus task
Total intrusions
Negative intrusions

6.08 (3.05)
3.21 (2.73) 3.00

Positive intrusions

1.00 (1.72) 0.00

Neutral intrusions

1.81 (1.99) 1.00

Self-report (VAS)
Self-reported state rumination (%)
Time focused on breathing (%)
Difficulty to focus on breathing (1–100)
Distracted by positive thoughts (%)

Mdn

3.55 (2.47)
t(176) = 6.11, p < 0.001, d = 0.91
0.63 (0.98) 0.00 Neg. binomial regression: B = − 1.59 (SE = 0.20), p < 0.001,
Exp(B) = 4.95, 95% CI [3.31;7.38]; Mann–Whitney U:
U = 1522, z = − 7.2, p < 0.001, r = 0.54
1.08 (1.51) 0.50 Neg. binomial regression: B = − 0.05 (SE = 0.21), p = 0.80,
Exp(B) = 0.95, 95% CI [0.62; 1.44]; Mann–Whitney U:
U = 3969, z = 0.491, p = 0.62
1.84 (1.89) 1.00 Neg. binomial regression: B = − 0.02 (SE = 0.19), p = 0.92,
Exp(B) = 0.98, 95% CI [0.67; 1.42]; Mann–Whitney U:
U = 3875, z = 0.179, p = 0.86

43.4 (27.9) 44.00 8.5 (14.5) 2.00 U = 985, z = − 8.04, p < 0.001, r = 0.61
49.2 (25.2)
73.9 (20.9)
t(169) = − 6.94, p < 0.001
58.3 (28.2)
32.6 (28.5)
t(169) = 5.73, p < 0.001
23.3 (20.8)
25.3 (26.9)
t(168) = − 0.50, p = 0.64

M mean, Mdn median, SD standard deviation, VAS visual analogue scale

distribution assumes that the mean and the variance are equal
which is not the case in the current sample (see Table 2).
Negative binomial regression relaxes the strict mean–variance relationship of the Poisson regression. Independent
negative binomial regression analyses were conducted for
negative intrusions, positive intrusions, and neutral intrusion with group (never-depressed controls, patient group) as
predictor. Results show that group significantly predicted the
amount of negative thought intrusions but not the amount
of positive or neutral thought intrusions (see Table 2). The
incident risk ratio for negative thought intrusions was 4.59
times higher for the patient group compared to the neverdepressed control group. Including level of education as a

predictor in the models only had a significant effect on the
amount of neutral intrusions B = 0.27, SE = 0.06, p < 0.001,
Exp(B) = 1.31, 95% CI [1.16; 1.49], which means that with
each point increase in educational level the rate of neutral
intrusions is expected to increase by a factor of 1.31, when
holding other variables constant. Results of Mann–Whitney U-tests are in accordance with these results. The number of negative thoughts in the patient group was significantly higher compared with the never-depressed controls
(p < 0.001) with a large effect size of r = − 0.54. In contrast,
no differences in the number of positive (p = 0.62) or neutral
thought intrusions (p = 0.86) were observed, see Fig. 1.
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negative intrusions

Number of thought intrusions

7

***

6

Changes in mood (sadness, anxiety, tension) from pre to
post BFT were investigated with Wilcoxon Signed Rank
Tests, because data were not normally distributed. The
means, standard deviations and medians of the mood ratings are displayed in Table 3. Depressed patients showed a
significant increase in sadness (p = 0.002, z = 3.08, r = 0.38,
medium to large effect) and no change in anxiety (p = 0.10)
or tension (p = 0.83). In contrast, the never-depressed control
group showed no change in sadness (p = 0.83) or anxiety
(p = 0.06), but a significant decrease in tension, p < 0.001,
z = − 3.80, r = − 0.37, medium to large effect.

postive intrusions
neutral intrusions

n.s.

5

n.s.

4
3
2
1
0

depressed patients

Effects on Mood

never-depressed controls

Fig. 1  Means of negative, positive, and neutral thought intrusions on
the breathing focus task for both groups. Error bars display standard
error of the mean, ***p < 0.001

Correlations

Patients spent a significantly lower percentage of
time focused on the breathing (p < 0.001) and found it
more difficult to focus on the breathing (p < 0.001). On
the self-report measure of rumination (VAS) patients
reported higher rumination than never-depressed controls
(p < 0.001) with a large effect size of r = 0.61. There was
no difference between the groups in the percentage of
time they were distracted by positive thoughts.

Correlations between the measures are presented in Table 4.
The number of negative thought intrusions was significantly
correlated with self-reported state rumination in both samples. However, only in the never-depressed sample but not
in the depressed sample a significant correlation between
negative thought intrusions and trait rumination was found.
Likewise, only the never-depressed control sample showed
a correlation between self-reported state rumination (VAS)

Table 3  Mood at pre and post BFT in patients with chronic, treatment-resistant depression and never-depressed controls
Patients

Never-depressed controls

Pre BFT

Sadness
Anxiety
Tension

Post BFT

Pre BFT

Post BFT

M (SD)

Mdn

M (SD)

Mdn

M (SD)

Mdn

M (SD)

Mdn

59.0 (19.1)
39.2 (24.0)
56.0 (24.0)

57.0
39.0
58.5

63.6 (20.3)
43.5 (24.1)
57.4 (26.4)

63.0
50.0
60.0

11.8 (14.8)
6.0 (11.3)
14.4 (18.6)

5.0
1.0
8.0

12.2 (15.7)
6.1 (10.1)
10.1 (15.5)

6.0
0.0
2.0

BFT breathing focus task, M mean, SD standard deviation, Mdn median
Table 4  Correlations between different state and trait measures of rumination, depressive symptoms, sadness, and mindfulness skills in patients
with chronic, treatment-resistant depression and never-depressed controls

IDS-SR
RRS-EXT
RRS-brooding
RRS-reflective
FFMQ
BFT
VAS-rumination
VAS-sadness1

Patients with chronic, treatment-resistant depression
IDSRRS- RRSRRSFFMQ BFT
SR
EXT brooding reflective
.35**
.21
.77** .04
.68** .34**
-.33** -.22
-.31**
.19
.09
-.06
-.09
-.08
-.26*
a
a
a
a
-.01
-.11
-.17
-.002
-.31* a .64** a
.32**
.09
.003
-.03
-.33** .24*

VAS
rumination

.04

Never-depressed controls
IDSRRSRRSSR
EXT
brooding
.49**
.55**
.84**
.26*
.83**
.57**
-.42** -.23*
-.31**
a
a
.13
.41**
.40** a
a
a
.29**
.44**
.41** a
.23*a
.33*a
.33*a

RRSFFMQ
reflective

-.04
.35** a
.40** a
.29** a

BFT

.-20* a -.38** a .46** a
-.37** a .31* a

VAS
rumination

.39** a

*p < 0.05, **p < 0.001
a

1

Spearman correlation
Prior to BFT

BFT Breathing Focus Task, RRS-EXT Extended Version Ruminative Response Scale, FFMQ Five Facets Mindfulness Questionnaire, IDS-SR
Inventory of Depressive Symptomatology Self-Report, VAS Visual Analogue Scale
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Table 5  Characteristics per condition on baseline

Demographic characteristics
Age, years
Gender, female/male
Level of education (1–7)1
Trait measures
Depressive symptoms (IDS-SR)
Trait rumination (RRS-EXT)
Mindfulness skills (FFMQ)
State measures
Negative intrusions (BFT)
Self-reported state rumination (VAS %)
Sadness (VAS)
Anxiety (VAS)
Tension (VAS)

MBCT + TAU (n = 26)

TAU (n = 36)

t-test/χ2-test

47.9 (9.7)
21 F/13 M
4.2 (1.9)

46.1 (10.5)
21 F/18 M
4.4 (1.8)

t(71) = − 0.75, p = 0.455
χ2(1) = 0.466, p = 0.50
t(66) = 0.44, p = 0.66

40.39 (10.20)
56.80 (9.70)
100.91 (16.08)

42.50 (9.30)
59.06 (9.31)
96.95 (14.39)

t(71) = 0.92, p = 0.36
t(68) = 0.99, p = 0.33
t(68) = − 1.09, p = 0.28

3.44 (2.59)
45.6 (30.0)
62.4 (21.5)
39.9 (30.0)
58.4 (26.9)

3.05 (2.85)
41.5 (26.3)
57.5 (18.0)
39.9 (22.9)
55.3 (22.6)

t(71) = − 0.601, p = 0.55
t(63) = − 0.598, p = 0.55
t(67) = − 1.02, p = 0.31
t(67) = 0.004, p = 0.99
t(67) = − 0.52, p = 0.60

Presented in mean (SD) unless otherwise specified
BFT Breathing Focus Task, FFMQ Five Facets Mindfulness Questionnaire, IDS-SR Inventory of Depressive Symptomatology Self-Report,
MBCT Mindfulness-based cognitive therapy, RRS-EXT Extended Version Ruminative Response Scale, TAUtreatment-as-usual, VAS Visual Analogue Scale
1

Based on Dutch classification system according to Verhage (1964): 1–2 = low educational level (primary school; some secondary education),
3–5 = medium educational level (secondary education, low to medium level), 6–7 = high educational level (secondary education, high level; college degree; university degree)

and trait rumination whereas the depressed patient sample
showed no significant correlation between the state and trait
measures. In both samples the number of negative thought
intrusions was significantly negatively correlated with mindfulness skills.
In neither of the two samples, the number of negative
thought intrusions was correlated with depressive symptoms. By comparison, the self-reported state rumination
measure (VAS) was significantly correlated with depressive
symptoms in the never-depressed control sample but not in
the depressed sample.

MBCT + TAU Versus TAU
This paragraph describes analyses related to the second- and
main-aim of the study: to investigate whether MBCT influences rumination assessed with the BFT. On baseline there
were no differences between the conditions (MBCT + TAU,
TAU) on demographic variables and baseline scores, see
Table 5.
Breathing Focus Task
In order to test whether MBCT + TAU resulted in a reduction of the total number of thought intrusions on the BFT
compared with TAU, a mixed model ANOVA was conducted on the total number of thought intrusions (irrespective of valence) with time (baseline, post-treatment) as

within-subject factor and condition (MBCT + TAU, TAU)
as between-subject factor. Results showed a significant
main effect of time, F(1,60) = 20.00, p < 0.001, 𝜂p2 = 0.25
and a significant time*condition interaction, F(1,60) = 6.46,
p = 0.014, 𝜂p2= 0.097. This means that both conditions
showed a reduction in total thought intrusions from baseline to post-treatment, and that this decrease was larger in
the MBCT + TAU condition than in the TAU condition, see
Fig. 2.
Secondly, mixed model ANOVA’s with time (baseline, post-treatment) as within-subject factor and condition (MBCT + TAU, TAU) as between-subject factor were
conducted for each valence (negative, positive, neutral)
separately. There was a main effect of time on negative
thought intrusions, F(1,60) = 22.17, p < 0.001, 𝜂p2 = 0.27
and, more importantly, a significant interaction between
time and condition, F(1,60) = 5.04, p = 0.03, 𝜂p2 = 0.08,
with MBCT + TAU participants showing a larger decrease
in negative thoughts than participants receiving TAU, see
Fig. 2. We included change in depressive symptoms during MBCT + TAU or TAU (IDS post score-IDS pre score)
as covariate in the analysis to assess independence of
clinical improvement. When including change in depressive symptoms in the model, comparable results for the
time*condition interaction were found, F(1,58) = 4.23,
p = 0.04, 𝜂p2 = 0.07, indicating that the decrease in negative thought intrusions was independent of change in
depressive symptoms. No main effect of time was found
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9

*
Baseline

Number of intrusions on BFT

8

Post-treatment

7
6

*

5
4

n.s.
n.s.

3
2
1
0
MBCT+TAU
negative

TAU

MBCT+TAU

TAU

MBCT+TAU

positive

TAU

neutral

MBCT+TAU

TAU

total

Fig. 2  Mean number of negative, positive, and neutral thoughts during the breathing focus task per condition on baseline and post-treatment. The total score is the sum of all thought intrusions. Error bars

represent standard errors. BFT breathing focus task, MBCT Mindfulness-based cognitive therapy, TAUtreatment-as-usual, ns non significant, * p < 0.05

for positive, F(1,60) = 0.024, p = 0.88, 𝜂p2 = 0.00 or neutral thought intrusions, F(1,60) = 0.33, p = 0.57, 𝜂p2 = 0.01,
and no significant time*condition interactions were
observed (positive: F(1,60) = 0.024, p = 0.88, 𝜂p2 = 0.00;
neutral: F(1,60) = 0.12, p = 0.73, 𝜂p2 = 0.002), see Fig. 2.
Taken together, these results indicate that participants of
the MBCT + TAU condition showed a larger decrease in
negative thought intrusions than those of the TAU condition, whereas no change over time or differences between
the conditions on positive or neutral thought intrusions
were observed.
There was a main effect of time on the percentage of time participants reported to be able to focus
on the breathing, F(1,57) = 13.95, p < 0.001, but no
time *condition interaction, F(1,57) = 2.29, p = 0.14.
Specifically, the percentage of time participants were
able to focus on the breathing increased from baseline
to post-treatment, however no significant differential effect for TAU (M baseline = 48.68, SD baseline = 25.15,
M p o st - t re a t m e n t = 5 4 . 8 2 , S D p o st - t re a t m e n t = 2 4 . 8 1 ) o r
MBCT + TAU (M baseline = 48.68, SD baseline = 27.37,
M post-treatment = 63.20, SD post-treatment = 19.57) was found.
There were no main or interaction effects regarding the
self-reported difficulty to focus on the breathing or the
time being distracted by positive thoughts (all F < 1,
p > 0.05).

Effects on Self‑Reported State Rumination
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To test whether MBCT + TAU resulted in a reduction of self-reported state rumination (VAS), a mixed
model ANOVA with time (baseline, post-treatment) as
within-subject variable and condition (MBCT + TAU,
TAU) as between-subject variable was conducted.
There was a significant effect of time, F(1,57) = 12.5,
p < 0.001, 𝜂p2 = 0.18, but no time*condition interaction, F(1,57) = 2.73, p = 0.10, 𝜂p2 = 0.05, indicating that
both conditions decreased in self-reported state rumination (MBCT + TAU: Mbaseline = 47.12, SDbaseline = 30.11,
M post-treatment = 27.68, SD post-treatment = 21.89; TAU:
Mbaseline = 43.53, SDbaseline = 26.71, Mpost-treatment = 36.47,
SDpost-treatment = 24.93), but that there was no significant differential effect of condition.
Correlations
Change in negative thought intrusions from baseline to
post-treatment was significantly positively correlated with
change in self-reported state rumination in both conditions
(MBCT + TAU: r = 0.44, p = 0.03; TAU: r = 0.51, p = 0.002).
In neither of the conditions, change in negative thought intrusions from baseline to post-treatment was correlated with
change in depressive symptoms (MBCT + TAU r = 0.22,
p = 0.29; TAU: − 0.09, p = 0.58), change in trait rumination
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(MBCT + TAU: r = − 0.14, p = 0.51; TAU: r = 0.12, p = 0.49)
or change in mindfulness skills (MBCT + TAU: r = − 0.09,
p = 0.68; TAU: r = − 0.14, p = 0.43).

Discussion
The first aim of the current research was to investigate
whether the BFT could be used as an on-line behavioural
measure to assess rumination in chronically, treatment resistant depressed patients. Compared with never-depressed
individuals from the community, patients with chronic,
treatment-resistant depression reported significantly more
negative thought intrusions on the BFT. Importantly, the
groups did not differ in the number of positive or neutral
thought intrusions, indicating that the difference between
patients and controls was valence-specific. The number of
negative thought intrusions significantly correlated with a
more traditional measure of state rumination (i.e. VAS). As
expected based on previous results (Hayes et al. 2010), the
group of chronically, treatment-resistant depressed patients
showed an increase in sadness after performing the BFT.
In both patients and never-depressed individuals rumination assessed with the BFT was correlated with sad mood,
but not with depressive symptoms. By comparison, the selfreport state rumination measure (VAS) showed a significant
correlation with sad mood and depressive symptoms in the
never-depressed sample. This might indicate that the BFT
shows less overlap with depressive symptoms than the selfreport measure of rumination. There is a need for state rumination measures that are independent of depressive symptoms because this would allow testing specific hypotheses
about the effects of interventions on rumination and depressive symptoms (LeMoult et al. 2013). The BFT might partly
fulfil this need. Interestingly, only in the never-depressed
control sample but not in the depressed sample, the measures
of state and trait rumination were significantly correlated.
It is unlikely that this is due to ceiling effects, because the
variation in scores was larger in the depressed sample than
in the group of never-depressed controls. Previous research
found that state and trait measures of rumination were not
correlated in college students (LeMoult et al. 2013). It is
therefore surprising that we found a correlation within the
never-depressed sample but not within the patient sample.
Our findings indicate that the relationship between the general tendency to ruminate and state rumination might be different for chronically, treatment-resistant depressed patients
compared to healthy individuals.
The second- and main-aim of this study was to investigate whether MBCT influences rumination in patients with
chronic, treatment-resistant depression. The results show
that participants of MBCT + TAU compared with TAU
show a decrease of negative thought intrusions on the BFT.
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No changes of positive or neutral thought intrusions were
observed. As expected, this reduction in negative thought
intrusions on the BFT was significantly correlated with a
more traditional self-report measure of state rumination (i.e.
VAS). In contrast, no effect of MBCT + TAU compared with
TAU on self-reported state rumination (VAS) was observed,
which might indicate that the BFT could be a more sensitive
measure than a VAS to assess state rumination.
Against our expectations, we found no correlations
between the reduction of negative thought intrusions and
change in trait rumination, depressive symptoms or mindfulness skills. That there was no correlation between the BFT
and (change in) trait rumination might be explained by the
fact that the BFT mostly focusses on the intrusiveness of
ruminative thoughts, which was described as one of the key
characteristics of RNT (Ehring et al. 2011). In contrast, the
RRS focuses more on the content of ruminative thoughts.
To further explore the relationships and differences between
state (or on-line) and trait measures (often off-line) of rumination, it might be helpful to consider rumination as a
coping mechanism to deal with negative emotions (NolenHoeksema et al. 1994). Lazarus (1993) argued that coping
has trait and state aspects that are not necessarily identical.
State coping styles might show more intraindividual change
because contextual factors are of the greater influence. The
general tendency to ruminate (i.e. trait) might be more stable
than the use of rumination (i.e. state) in different situations.
In the current sample we found changes in trait rumination
(Cladder-Micus et al. 2018) and state rumination (the current paper) due to MBCT, which interestingly seem to be
largely unrelated. Furthermore, the inconsistencies might
be due to the fact that trait rumination, mindfulness skills,
and depressive symptoms were assessed with questionnaires,
whereas rumination was assessed with a behavioural task.
Different measurement methods tend to show limited correlation whereas two measures using the same method have
a higher chance of correlating significantly (Podsakoff et al.
2003). However, the absence of the correlations are puzzling
and need further investigation.

Strengths, Limitations and Future Research
This paper describes the first randomized controlled trial
showing that rumination assessed with a on-line, behavioural measure changes due to MBCT in chronically, treatment-resistant depressed patients. This result is in line with
the theoretical model of MBCT, which proposes that MBCT
influences depressive rumination (Segal et al. 2012). The
current study thereby provides further information about
the specific effects of MBCT, which was formulated as an
important research goal in the field of mindfulness research
(Dimidjian and Segal 2015). The current results are in line
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with the impaired disengagement hypothesis (Koster et al.
2011) which states that prolonged rumination is partly due to
impaired attentional disengagement from negative information. The combination of greater awareness of thoughts and
higher attentional control might increase the ability to shift
attention and thereby to disengage from ruminative thoughts
(Koster et al. 2011). One of the strengths of on-line measures is that the results are less influenced by memory biases
during retrospective recall (Veenman 2011). Furthermore,
although one could argue that even scores of the BFT are
based on self-report, response biases are diminished because
the participant is not explicitly asked whether he or she is
ruminating. Therefore, the BFT provides a more direct
reflection of change in rumination compared with studies
using off-line measures, as for example questionnaires. The
original BFT includes a worry or negative mood induction.
Our results show that the BFT can be used in depressed
patients without including an induction, which shortens
the procedure and reduces ethical concerns in severely
depressed patients. Although the task asks for a certain
level of introspection and insight in one’s own cognitive processes, our results show that chronically depressed patients
are able to perform the task with the standard amount of
practice. The BFT could therefore be a valuable instrument
for future research on rumination, especially if one is interested in effects independent of memory biases. This could
be especially valuable in research on working mechanisms
of treatments.
Of course the current study is not without limitations.
First of all, using the BFT as a measure of depressive rumination is a new approach which needs further validation.
Previous research used the BFT as a measure of rumination
in student samples (Southworth et al. 2017). Our findings
underscore the need to further validate the BFT in clinical
depressed samples because the relationship between state
(on-line) measures of rumination and trait measures of rumination seems to be different for never-depressed individuals
and chronically depressed patients. Secondly, a standardized scoring procedure for the BFT should be developed to
allow direct comparisons between studies. In line with studies published by the developers of the BFT (Borkovec et al.
1983; Hirsch et al. 2009), we used the number of negative
thought intrusions. However, alternative scorings have been
published (Southworth et al. 2017). Third, it is important
to realize that our findings are based on a pre–post design.
Therefore the temporal order of change in rumination and
depressive symptoms remains unclear (Kazdin 2007) and
should be investigated in future research. Furthermore, it is
important to keep in mind that the current study provides
insights about the effects of MBCT for patients with chronic,
treatment-resistant depression. Whether comparable results
are observed in mildly depressed or remitted patients should
be assessed in future research. Finally, the BFT not only
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requires sufficient insight into one’s own cognitive processes,
but also the willingness to share these thoughts. Especially
responses of never-depressed participants, who are not used
to discuss personal thoughts with a mental health professional, could be influenced by social desirability.

Conclusion
The current study shows that MBCT affects state rumination
assessed with an on-line behavioural measure in chronically,
treatment-resistant depressed patients. It therefore adds evidence to the theoretical assumption that MBCT reduces
depressive rumination (Segal et al. 2012).
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