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Abstract
Mindfulness-based cognitive therapy (MBCT) was designed for preventing 
relapse in depression. To (partly) explain its effectiveness, van den Hout et al. 
(2011) presented and tested a working memory (WM) hypothesis of MBCT. 
It was hypothesized that MBCT’s attentional breathing taxes WM and that 
performing attentional breathing during recall (recall + AB) decreases vivid-
ness and unpleasantness of an aversive memory. Although the WM-taxing 
properties of attentional breathing have been confirmed in two experiments, 
the effects of recall + AB on memories in the experiments were inconsistent.

In this replication experiment, 52 participants rated their aversive mem-
ories before and after recall only and recall + AB. There were no significant 
differences between conditions. Bayesian analyses on all experiments to date 
suggest recall + AB reduces vividness and unpleasantness, but with small ef-
fect sizes. Possible explanations for the small effect sizes are limited manipu-
lation of attentional breathing or a modality-specific WM mechanism.
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Introduction
Mindfulness-based cognitive therapy (MBCT; Segal et al., 2002) is effective 
in preventing relapse in depression (Kuyken et al., 2016). Understanding the 
underlying mechanism of MBCT may contribute to its efficiency and ef-
fectiveness (Kuyken et al., 2015; van der Velden et al., 2015). The theoreti-
cal underpinnings of MBCT state that mindfulness may serve to disrupt the 
reciprocal relationship between low mood and dysfunctional thinking pat-
terns (i.e. cognitive and emotional reactivity) in depressive relapse (Segal 
et al., 2002). In MBCT, patients practice mindfulness skills to be aware of 
the present moment and approach any negative thoughts and emotions in a 
non-judgmental, non-reactive manner. In this way, mindfulness may help to 
reduce ruminative elaboration of negative thoughts. The training thus aims 
to prevent the downward cycle of activation of low mood and dysfunctional 
thinking patterns. One element that is used to break down such downward 
cycles is the breathing space, in which patients are instructed to focus their 
attention on the sensations of breathing (as well as other body sensations), 
to acceptingly acknowledge anything that makes their mind wander, and to 
resume their attentional breathing. Patients are instructed to practice the 
breathing exercise regularly and to apply it when they become aware of neg-
ative mood or thoughts (Segal et al., 2002).

Although there are theoretical reasons and empirical support for the 
idea that mindfulness can reduce ruminative elaboration (Gu, Strauss, Bond, 
& Cavanagh, 2015; van der Velden et al., 2015), there is little known about 
the actual mechanisms through which it may have these effects. Recently, 
van den Hout et al. (2011) proposed a working memory (WM) model for the 
effects of MBCT. Specifically, the model notes that WM resources are limit-
ed and proposes that engaging in attentional breathing taxes WM, thereby 
limiting resources for additional processing of negative thoughts or images. 
This idea is similar to that proposed by Gunter and Bodner (2008), who had 
noted that in MBCT, patients recall negative images or thoughts while exe-
cuting another task (attentional breathing). Thus, a WM model may hold for 
attentional breathing in MBCT which, according to the developers of MBCT, 
“takes up limited resources in channels of information processing” (Segal et 
al., 2002, p. 40–41).

Other clinical interventions have been proposed to work through tax-
ing WM resources (Andrade et al., 1997). For example, in eye movement 
desensitization and reprocessing (EMDR; Shapiro, 2001), a treatment for 
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post-traumatic stress disorder, patients are asked to recollect a traumatic 
memory while concurrently making eye movements. Research has shown 
that making eye movements (the characteristic ingredient of EMDR) taxes 
WM, which results in less vivid and unpleasant recall. Furthermore, this rec-
ollection of the event is stored in long-term memory, reducing the vividness 
and unpleasantness of subsequent recall. In addition to eye movements, oth-
er tasks that use WM resources have also been shown to reduce vividness 
and unpleasantness of recalled memories (for an overview, see van den Hout 
& Engelhard, 2012). These findings suggest that mindfulness exercises that 
tax WM may similarly moderate the aversive effects of negative thoughts 
and images.

This perspective differs from the original rationale of MBCT, which 
proposes that attentional breathing will reduce the resources available for 
ruminative elaboration of initial negative thoughts (Segal, Teasdale, & Wil-
liams, 2004). In contrast, the current WM model proposes that mindfulness 
exercises that tax WM may change the quality of the initial negative thought 
or image such that it is less vivid and less unpleasant. From the MBCT mod-
el, ruminative elaboration should be less likely because there is less atten-
tion available to process the negative thought (and the thought is held with 
a nonjudgmental attitude) whereas in the WM model, ruminative elabora-
tion should be less likely because the initial negative though or image gets 
blurred.

To test a WM model as (partial) explanation for the effects of MBCT, 
van den Hout et al. (2011) examined whether attentional breathing taxes 
working memory, and whether performing attentional breathing during re-
call of an aversive memory renders future recall less vivid and unpleasant. 
These hypotheses were examined in two separate two-part within-subjects 
experiments. The results of the first part of the studies indicated that in both 
studies attentional breathing taxed WM to a similar extent as eye move-
ments, as evidenced by slowing down on simple reaction times tasks when 
simultaneously performing attentional breathing compared to a no dual task 
(reaction times task only) control condition. Thus, attentional breathing is 
a WM taxing task and consequently recall + AB during recall of an aversive 
autobiographical memory should render subsequent recall less vivid and un-
pleasant, according to the WM model.

The effects of attentional breathing on future recall were examined in the 
second part of the studies. Participants rated vividness and unpleasantness 
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of a memory before and after a manipulation phase in which recall of the 
memory was paired with either performing attentional breathing (recall + 
AB), eye movements (recall + EM), or no dual-task (recall only). The findings 
provided equivocal support for the WM model, with attentional breathing 
leading to reduced unpleasantness (but not vividness) in Study 1 and reduced 
vividness (but not unpleasantness) in Study 2. To the best of our knowledge, 
only one other study has investigated the effects of recall + AB on aversive 
autobiographical memories (Slofstra, Nauta, Holmes, & Bockting, 2016). This 
study did not find statistically significant effects of attentional breathing on 
either unpleasantness or vividness. An overview of these three previous 
studies is presented in Table 3.1. As can be seen, only two out of six outcome 
measures show significant results with effect sizes of d = 0.28 and d = 0.42 
(reflecting the difference in change scores between the recall + AB and recall 
only conditions). These effect sizes seem small compared to the robust effect 
sizes found for recall + EM (averaging around d = 0.74; reflecting the differ-
ence between the recall + EM condition and a control condition at post-mea-
surement; Lee & Cuijpers, 2013). An additional point to consider in inter-
preting the results of previous studies is that van den Hout et al. (2011) used 
one-tailed testing, which may have increased the risk of falsely rejecting the 
null hypothesis.

The non-significant findings and small effect sizes for attentional breath-
ing in these three studies is somewhat surprising, considering (i) that atten-
tional breathing taxes working memory (2011), and (ii) the previous findings 
demonstrating rather robust effects of any WM taxing task on vividness and 
unpleasantness in subsequent recall (Lee & Cuijpers, 2013; van den Hout & 
Engelhard, 2012). Insufficient power has been proposed as a potential reason 

Table 3.1
Cohen’s d effect sizes for the reduction in vividness and unpleasantness for re-
call + AB compared to recall only of experiments to date

Experiment N Vividness Unpleasantness

Van den Hout et al. (2011) Exp. 1 36 0.15 0.42*

Van den Hout et al. (2011) Exp. 2 34 0.28* 0.04

Slofstra et al. (2016) 48 0.17 0.15

Note. Exp. = Experiment.
* p < .05 (one-tailed).
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for the non-significant findings (2011). However, retrospective power analy-
ses show that all three previous experiments were amply powered to detect 
at least an expected medium effect size of d = 0.50 (power > .90, paired t-test 
on change scores, one-tailed, alpha = .05), a conservative estimation of the 
effect size relative to previous findings for recall + EM (e.g. Lee & Cuijpers, 
2013). Insufficient power may explain these non-significant findings only if 
the effect for recall + AB is smaller than the effect for recall + EM. However, 
smaller effect sizes would be inconsistent with a WM model explaining the 
effects of MBCT. Another potential reason for the inconsistent findings is 
that previous research has used several WM taxing instruction in the with-
in-subject designs. For example, in addition to practicing recall + AB, sub-
jects have also practiced recall + EM (2011) and Recall + Imagery Rescripting 
(Slofstra et al., 2016). If participants applied the techniques from the other 
conditions in the recall only or in the recall + AB condition, or if they became 
fatigued or confused, this could have diluted the possible effects of recall + 
AB.

The current study was designed to provide greater internal validity in 
examining the effects of recall + AB on vividness and unpleasantness of aver-
sive autobiographical memories. The method of this replication study was 
based on the second part of Study 2 of van den Hout et al. (2011) with the 
difference that the recall + EM condition was omitted. Thus, only two con-
ditions – recall only and recall + AB – were used. The study had .90 power 
to detect an effect size of d = 0.40. This expected effect size was based on 
the largest effect size found in the studies to date, taking into account that 
larger effects of recall + EM were found in previous studies, and that small-
er effect sizes for attentional breathing would not be consistent with a WM 
model of MBCT. Further, two-tailed testing was used to reduce the risk of a 
Type I error. Otherwise, analyses of the results resembled van den Hout et al. 
(2011). Note that paired t-tests on change scores are statistically equivalent to 
testing the interaction between Time (with two time points) and Condition 
(with two within-subject conditions) in a repeated measures within subjects 
ANOVA.

In addition to examining the data collected in the current study, these 
data were also pooled with the previous three experiments listed above, to 
evaluate whether the combined results of the four studies support the infor-
mative hypothesis that recall + AB results in greater changes of vividness and 
unpleasantness than recall only. Bayesian analyses are particularly suited for 



57

030

Attentional Breathing during Recall of Aversive Memories

57

combining the results of several studies that have focused on the same hy-
pothesis. Using Bayesian statistics, the support for the informative hypoth-
esis was compared to the support for the null hypothesis, which states that 
there is no difference between recall only and recall + AB (i.e. discarding the 
informative hypothesis; Verhagen & Wagenmakers, 2014). Finally, the mag-
nitude of effect was evaluated using analyses of the effect sizes from all ex-
periments (Simonsohn, 2015). Thus, this study aims to critically evaluate a 
WM model of attentional breathing as a working mechanism (partially) ex-
plaining the effects of MBCT.

Method
For this experiment, all measures, conditions, and data exclusions were re-
ported, as well as the sample size determination.

Participants
A sample size of 52 was based on a a-priori power analysis (power = .90, 
paired t-test on change scores, two-tailed, alpha = .05, d = 0.40). Fifty-two 
students participated in exchange for study credits or payment (mean age 
20.2 (SD = 2.1), 38 females). No participants were excluded. Ethical approv-
al was obtained from the University of Groningen Ethical Committee of the 
Psychology Department (13139-N).

Measures
Vividness
Participants rated the primary outcome measure vividness answering the 
question “how vivid did you find the memory” on a 100 mm visual analogue 
scale (VAS) which ran from “not at all clear” to “extremely clear.”

Unpleasantness
Participants rated the primary outcome measure unpleasantness answering 
the question “how unpleasant did you find the memory” on a 100 mm VAS 
which ran from “not at all unpleasant” to “extremely unpleasant.”

Task ratings after each experimental condition
Participants rated to what degree they performed the attentional breathing 
task on a 100 mm VAS which ran from “not at all” to “all the time”), as a mea-
sure of task compliance.
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Task ratings during training phase
Participants rated “to what degree did you succeed in focusing your atten-
tion on your breathing” on a 6-point Likert-scale (0 = not at all, 1 = a little, 
2 = somewhat, 3 = reasonably, 4 = good, 5 = very good), as a measure of training 
success of attentional breathing.

Secondary outcome measures
A number of secondary outcome measures and control measures were as-
sessed for reasons unrelated to the hypotheses examined in this paper. The 
measures include self-reported depressive symptoms (assessed using the 
IDS-SR; Trivedi et al., 2004), emotionality (assessed as the mean of 3 items, 
namely anxiety, sadness, and helplessness experienced after recall), control-
lability (1 item), avoidance (assessed as the mean of 2 items, namely avoid-
ance of the memory & the associated emotions), difficulty to recall (1 item), 
and a measure of self-reported influence on breathing (1 item).

Procedure
A 2 (Time; pre- vs post-measurement) x 2 (Condition; recall only vs recall + 
AB) within-subject design was used. First, all participants practiced atten-
tional breathing based on an adaptation from the Dutch translation of the 
breathing exercise from the MBCT handbook (Segal et al., 2002). In this 
training, which took about 10 minutes, participants were instructed to focus 
their attention on their breathing. If participants rated their training success 
with a 0 (= not at all) or a 1 (= a little) on the 0–5 training success scale, the 
training was repeated and their performance was rated again.

Second, participants were instructed to identify two sad or fearful events 
(one for each condition) that still had an emotional impact on them, to form a 
clear and specific image of each memory, and to create labels for these mem-
ories by writing down keywords. Participants were asked to briefly describe 
their memories to the experimenter, and to rank the memories on emotional 
impact. The memories were assigned to condition based on their ranking, to 
counterbalance emotional impact over conditions.

Third, participants entered into the experimental phase, which con-
sisted of two trials (one for each recall condition). The order of conditions 
was fully counterbalanced. Each trial included an experimental manipu-
lation (recall only or recall + AB) preceded by a pre-measurement and fol-
lowed by a post-measurement of the memory assigned to that condition. For 
pre- and post-measurement of the memory, participants rated vividness and 
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unpleasantness of the memory after a 10 s recall. The recall instruction was 
as follows: “Form an image of the memory and recall this memory as com-
pletely and vividly as possible. Please indicate when the memory is clear.” 
Once the participant indicated the memory was clear, instructions were giv-
en to “keep the memory in mind.” During the experimental manipulation 
in between pre- and post-measurement, participants were asked recall the 
memory three times (24 s each time) while concurrently performing atten-
tional breathing (in the recall + AB trial) or no attentional breathing (in the 
recall only trial). The 24 s intervals were separated by 10 s pauses during 
which participants were instructed to think of something else. Finally, each 
trial was concluded by participants rating the task compliance measures.

Participants were free to choose whether to close their eyes during the 
attentional breathing training and recall of memories (n = 46) or to keep 
their eyes open (n = 6), but were instructed to remain consistent in doing so 
throughout the experiment.

Analyses
Support for the WM model of attentional breathing was examined in three 
ways. First, the results of the current study were analyzed using the standard 
null hypothesis test approach. Repeated measures ANOVAs were conduct-
ed with memory vividness and unpleasantness representing the dependent 
variables. All analyses used two-tailed tests. Second, Bayesian analyses were 
performed on the pooled data of all extant experiments that have examined 
the effects of recall + AB on subsequent memory recall. For the Bayesian 
analyses, the informative hypothesis was formulated as µ-recall only (chang-
es in recall only condition) > µ-recall + AB (changes in recall + AB condi-
tion) and evaluated against the null hypothesis (µ-recall only = µ-recall + AB). 
The Bayes factors were computed by first analyzing the data of the oldest 
experiment (Experiment 1 of van den Hout et al. (2011) with the software 
BIEMS (Mulder, Hoijtink, & de Leeuw, 2012) using the default, relatively 
uninformative, prior that has good properties in the absence of prior knowl-
edge (Mulder, Hoijtink, & Klugkist, 2010). Then, this prior was used for the 
sequential Bayesian analyses to update the amount of support after adding 
each new experiment. Note that to run these analyses with BIEMS , the raw 
data of all experiments was used to create four datasets existing of the data 
from one, two, three, and all four experiments, respectively, for which Bayes 
factors were computed. Bayes factors higher than 1 indicate support for the 
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informative hypothesis, with higher Bayes factors indicating stronger sup-
port. Bayes factors lower than 1 decrease the likelihood of the informative 
hypothesis. Third, effect sizes, and 95% CI, were calculated for each study, 
reflecting the change in the recall + AB condition relative to the change in the 
recall only condition. Finally, combined effect sizes for all the studies were 
calculated.

Results
Vividness and unpleasantness
Pre- and post- scores of vividness and unpleasantness per conditions can 
be seen in Table 3.2. There were no outliers (−3.29 < z < 3.29). For vividness, 
the effects of Time (F(1,51) = 6.54, p = .01, ηp

2 = .11, two-tailed) and Condition 
(F(1,51) = 5.05, p = .03, ηp

2 = .09, two-tailed) were significant. Vividness rates 
were overall higher in the control condition, and decreased over both condi-
tions. However, the Time x Condition interaction effect was not significant 
(F(1,51) = 0.22, p = .64, ηp

2 < .01, two-tailed), thereby failing to support the 
hypothesis that recall + AB would reduce memory vividness.

For unpleasantness, the effect of Time (F(1,51) = 10.52, p < .01, ηp
2 = .17, 

two-tailed) was significant, indicating an overall reduction of unpleasantness 
of memories. The effect for Condition (F(1,51) = 0.14, p = .71, ηp

2 < .01, two-
tailed) and the crucial Time x Condition interaction (F(1,51) = 1.92, p = .18, 
ηp

2 = .04, two-tailed) were not significant. Thus, no support for the hypothesis 
that attentional breathing would reduce memory unpleasantness was found.

Table 3.2
Means (SD) of vividness and unpleasantness at pre- and post-measurement (in 
mm) per condition

Vividness Unpleasantness

Condition Pre Post Pre Post

Recall only 74.9 (14.1) 69.1 (19.6) 59.6 (18.7) 55.3 (19.2)

Recall + AB 68.3 (17.9) 63.9 (20.8) 60.8 (22.1) 52.1 (21.2)

Note. AB = Attentional breathing.
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Task compliance
The compliance data of one participant was missing (the participant had 
overlooked the questions). Task compliance was analyzed with a paired 
t-test, confirming that participants paid more attention to their breathing 
during recall + AB condition (M = 77, SD = 14) than during recall only (M = 40, 
SD = 29; t(50) = 9.29, p < .001, d = 2.06).

Summary of all experiments to date
Table 3.3 depicts the Bayes factors that indicate the support for the informa-
tive hypothesis for vividness and unpleasantness of all experiments to date, 
taking previous results into account. The Bayes factors of the current study, 
in which all four extant experiments are taken into account, exceed the value 
of three. This can be interpreted as “the informative hypothesis (that recall 
+ AB reduces unpleasantness and vividness) is three times more likely than 
the null hypothesis (that recall + AB does not reduce unpleasantness and viv-
idness)” and is considered as positive evidence in favor of the informative 
hypothesis (Kass & Raftery, 1995). Figure 3.1 depicts the effect sizes for each 
separate experiment and aggregated effect sizes over all experiments. The 
negative effect size for vividness in the current study reflects that the change 
in the recall + AB was smaller than the change in the recall only condition. All 
experiment to date taken together show small effect sizes for both vividness 
(d = 0.12, 95% CI [-0.04, 0.27]) and unpleasantness (d = 0.21, 95% CI [0.06, 
0.37]).

Table 3.3
An overview of Bayes factors (total N) for the informative hypothesis versus the 
null hypothesis, updated after each experiment, for vividness and unpleasantness

Vividness Unpleasantness

Experiment BF BF

A 0.65 (36) 08.7 (36)

A-B 24.9 (70) 04.1 (70)

A-C 18.3 (118) 05.4 (117)

A-D 03.2 (170) 11.7 (169)

Note. BF = Bayes factor, A = van den Hout et al. (2011) experiment 1, B = van 
den Hout et al. (2011) experiment 2, C = Slofstra et al. (Slofstra et al., 2016), 
D = current study, BF > 1 provides support for the informative hypothesis.
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Discussion
This study aimed to test a WM model of attentional breathing, given that at-
tentional breathing taxes WM (van den Hout et al., 2011). The current experi-
ment improved on previous research by increasing the internal validity of the 
design (i.e., omitting extra training conditions) and was adequately powered 
to detect the expected effect size of at least d = 0.40. As in previous studies, 
the results of the current experiment were analyzed using Null Hypothesis 
Testing. The results did not support the hypothesis that attentional breath-
ing during recall would reduce the vividness and unpleasantness of aversive 
memories. These analyses did not result in rejection of the null hypothesis 
(no difference in reductions between the recall only and recall + AB condi-
tions). In addition, Bayesian analyses were used to evaluate the likelihood of 
the WM model by combining current results with previous findings. Analyz-
ing pooled data of all extant studies, Bayes factors above the value of 3 were 
found, which suggests evidence in favor of an effect of attentional breathing 
during recall on vividness and unpleasantness of subsequent recall. Thus, the 
Bayesian analyses suggest that the WM model of attentional breathing can-
not be discarded. Analyses of effect sizes of all studies combined show small 

Figure 3.1.
Effect sizes (with 95% CI’s) for vividness and unpleasantness for each separate 
study and all studies combined. A = van den Hout et al. (2011) experiment 1, 
B = van den Hout et al. (2011) experiment 2, C = Slofstra et al. (Slofstra et al., 
2016), D = current study.
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effect sizes for vividness and unpleasantness. In sum, taking all studies into 
account suggests that there are effects for both vividness and unpleasant-
ness, though the effect sizes are small.

The small effect sizes of recall + AB seem incongruous both with a WM 
model because previous research has shown consistent effects (van den Hout 
& Engelhard, 2012) and with the rather robust effects of MBCT (Kuyken et al., 
2016). One potential reason may lie in the modality-specific nature of WM, 
which is proposed to consist of a central executive and two slave-systems 
(Baddeley, 1997), the visuospatial sketchpath (for visual information) and the 
phonological loop (for auditory information). Laboratory studies show that 
WM effects generally stem from taxing the central executive, whilst smaller 
modality-specific effects may be superimposed on this main effect as a re-
sult of taxing the slave-systems with visual or auditory information (van den 
Hout et al., 2011). Previous experiments testing the WM model have focused 
on visual aspects of the memory, as reflected in the instructions during recall 
and in the outcome measure vividness. Whereas visual aspects of memories 
may correspond to visual WM tasks, such as eye movements, they may be 
pertinent to the attentional breathing task. Focusing more on other than vi-
sual aspects of memories in the instructions and outcome measures, such as 
their accompanying bodily sensations, may augment effects of recall + AB 
conditions in future research.

The small effect sizes for attentional breathing may also be potentially 
explained by lower compliance with the intervention instructions. An exam-
ination of the compliance measures (all using the same scale) reveals that ef-
fect sizes of self-reported attentional breathing vary from 1.57 (Slofstra et al., 
2016), to 2.32 (2011; Exp. 2) to 2.06 in the current study. In contrast, the effect 
size for compliance to the eye movements was 5.71 (2011; Exp 2). Possibly, an 
attentional breathing training at the start of the experiment increases aware-
ness of their breathing in participants throughout the experiment, reducing 
differential effects between conditions. Participants may have been induced 
to pay attention to their breathing during recall only, especially when they 
practiced attentional breathing during recall in the trial before. However, as 
in van den Hout et al. (2011), the order of conditions did not significantly im-
pact the change in vividness or unpleasantness over time, or the change over 
time across conditions.

Besides the small effect sizes, support for a WM model of attentional 
breathing as a working mechanism of MBCT based on the current study is 
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limited for five reasons. First, although it has been established in van den 
Hout et al. (2011) that attentional breathing taxes working memory, it does 
not necessarily follow that WM taxing drives the small effect of recall + AB 
on future recall. This proposed mediator was not assessed in the current 
study. Furthermore, in van den Hout et al. (2011) no significant correlation 
was found between degree of WM taxing by attentional breathing in the first 
part of the study and the effect on vividness or unpleasantness in the second 
part. However, WM taxing as assessed in the first part of the study may not 
translate directly to WM taxing during recall of aversive memories. Future 
studies may include mediation analyses, using subjective measures of cogni-
tive load, and other potential mechanisms such as mindfulness, distraction 
or avoidance. Second, although aversive memories may play a role in depres-
sion (Weßlau & Steil, 2014), they are not specifically noted in the WM model 
for attentional breathing. Whether taxing WM with attentional breathing 
also impacts the thoughts and images relevant to relapse in depression re-
mains as a question for future research. Third, only effects on future recall 
were assessed to evaluate a WM model, whereas effects during recall + AB 
may be more relevant to disrupting the downward cycle between dysfunc-
tional thinking patterns and sad mood. In future research, it may be of in-
terest to assess the effects after manipulation as well as post-measurement 
recall. Fourth, non-clinical samples were used, and replication in a previous-
ly depressed sample is needed to verify whether the effects hold in the pop-
ulation targeting by MBCT. Finally, this study investigated merely one aspect 
of MBCT, attentional breathing, thereby omitting other essential elements, 
such as the accepting and non-judgmental attitude. Thus, although the small 
effect sizes may cast some doubt on a WM model as working mechanism of 
MBCT, they do not dispute the effectiveness of MBCT.

In conclusion, the current study failed to find the expected effect of 
recall + AB on vividness or unpleasantness in subsequent recall of aversive 
memories. These results do not support the WM model of attentional breath-
ing. A somewhat more promising picture emerges from Bayesian analyses of 
the four experiments (current study plus three others) that have examined 
the WM model. These results support the hypothesis that recall + AB reduc-
es the vividness and unpleasantness of aversive autobiographical memories. 
However, effect sizes overall were small, which seems inconsistent with a 
WM model (partially) explaining the effects of MBCT. Future research may 



65

030

Attentional Breathing during Recall of Aversive Memories

65

benefit from examining moderators of the attentional breathing effects, such 
as whether results are influenced by modality-specific effects.
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