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Summary of MRP Portfolio

SECTION A
Whilst a growing bodwf evidence supports the efficacy of mindfulness-based
interventions (MBIs), less research has addressed the question of how MBIs exert their
beneficial effects. Section A comprises a narrative rewakthe psychological mediators of
the efficacy of mindfulness-based interventions (MBIs) on psychological distress. Eighteen
studies were included. Good evidence was found for thefaheproved mindfulness skills
in mediating the relationship between MBIs and beneficial outcomes; whereas evidence for

other cognitive mediators was less conclusive, mainlytalagpraucity of studies.

SECTION B

Despite the hypothesised role of the badtheory underlying MBIs and depression,
the role of physical variables relationto the beneficial outcomes of MBIs hasbeinder-
researched. SectionwBas an exploratory study investigating the relationship between body
posture and outcomes of mindfulness practice. The aim of the study praside empirical
support for the importance of attendimgupright posture during practice. A non-clinical,
adult sampleN=39) carried out a 15-minute mindfulness exergisgpright and slouched
postures with outcome measucgsnindfulness, affect and distresferance. Participants
also reported qualitative experiences. Findings are discussed and recommendations made for

future researcin this area.
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Section A: Literature Review

A review of the mediators of the efficacy of Mindfulness Based Cognitive Therapy (MBCT)
and Mindfulness Based Stress Reduction (MBSR) interventions on psychological distress

Word count: 7,930
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Abstract
Evidence exist$o suggest that mindfulness-based interventions (MBISs) are effective;
recently researchers have started exploring how MBIs work and their mechanisms of action.
A narrative review of the psychological mediators of the effieddyiBls on psychological
distress was conducted. Eighteen studies met inclusion criteria, which included having a test
of mediation. Study quality was impactegissues relatingp design, measurement and
mediation. Good evidence was found for the role of improved mindfulness skills in mediating
the relationship between MBIs and beneficial outcomasrangeof populations.

Evidence for other mediators (rumination, worry, affect, non-reactivity, reperceiving,
attention, self-compassion and daily spiritual experiences) was less conclusive, largely due
a paucity of studies. Further research into how MBIs wovkarrantedo be ablgo refine
treatments thus improving clinical outcomes. Recommendations for future research are made,
including investigating the mediating role of thedy since only cognitive variables have
been explored.

Key words:Mindfulness, MBCT, MBSR, mechanism, mediator
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A review of the mediators of the efficacy of Mindfulness Based Cognitive Therapy (MBCT)

and Mindfulness Based Stress Reduction (MBSR) interventions on psychological distress

Mindfulness has been definad“awareness that emerges through paying attention on
purposeijn the present moment, and non-judgmentialghe unfolding of experience
momentby moment (Kabat-Zinn, 2003). Mindfulness aninnate capacity thaianbe
further developed through training (Brown, Ryan & Creswell, 2007); this review focuses on
mindfulness skills cultivated through training, rather than dispositional mindfulness.

Mindfulness-based interventions (MBIs) are used clinidaliyeduce psychological
distress and increase well-beig this review the ternfMBIs’ refersto mindfulness-based
stress reduction (MBSR; Kabat-Zinn, 1982) and mindfulness-based cognitive therapy
(MBCT; Segal, Williams & Teasdale, 2013). Batie group programs of 8-weekly sessions,
during which participants are taught a variety of practiocesiltivate mindfulness skills (Del
Re, Fluckiger, Goldberg & Hoyt, 2012; Metcalf & Dimidjian, 2014). MBCT combines
aspects of MBSR with cognitive therapy (Schroevers & Brandsma, B@fi@at people with
relapsing depression (Segdhl., 2013).

Increasing evidence exidis support the beneficial effects of MBIs across different
disorders and populations (Baer, 2009). Metcalf and Dimidijan (2014) reviewed the MBCT
evidence base, concludirtgs effectivein preventing depressive relapagieople
experiencing threer more depressive episodes. Promising results were also found for MBCT
in treating anxiety, psychosis and disordered eating; along with benefidicallyill
populations, peoplat different developmental life stages, healthcare providers and students
to reduce stress (Metcalf & Dimidijan, 2014). Similarly, reviews have found ViB%ie
associated with reduced medical symptoms and psychological distress (Carmody, Baer,

Lykins & Olendzki, 2009).
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Until recently, research has focused on whether MBIs work; the question of how
MBIs exert their effects has received less attention (Baer, 2009). One apjraddnessing
this questions to examnefactors that statistically mediate the relationship between receiving
anMBI and improvements in, or protection against, psychological distress. Therefore, this
narrative review aimi evaluate potential psychological mediating variables through which
MBIs improve psychological distress based on a systematic search of published literature;
valuable given the limited attention towards this issufar. Theoretical backgrourtd these
mediatorgs incorporated into the body of the review. A better understanding of how MBIs
work represents the first stepfurther improving these interventions (Batink, Peeters,
Geschwind, va®sand Wichersm 2013). The terfipsychological distre$ss usedto
encompass all outcomes of the studies reviewed; there being no term which perfectly
captures the rangd outcomes spanning well-beitgdepression.

One previous, published review (Chiesa, Anselmi & Serretti, 2014) focused on
proposed psychological mechanisms of MBIs; however this was not systasidécature
sarching methodology and key references were omitted. Therefore, a more rigorous review
is justifiedto address the question: what are the potential psychological mediators of the
efficacy of MBIs?

Method

Psychinfo, Web of Science and the Cochrane Library databases were searched,

between the inception of the databases and January 2015 when this report was written. Broad

search terms were ustmicapture all relevant studies:

. Mindfulness-based cognitive theraPpyRr
. MBCT OR
. Mindfulness-based stress reduct®R

. MBSR
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The database output was reviewed,; titles were checked before reading abstracts and
full papers that appeared relevant. Reference lists of key papers were also checked.
Inclusion criteria

Primary research papers were included for which the intervention was MBCT or
MBSR (minor adaptations were accepted, e.g. a focus on symptoms of health anxiety);
psychological mechanisms of action were explored; outcomes rédgisgchological
distress were measured and a test of mediation was included.

Exclusion criteria

Papers were excludédthey researched dispositional mindfulness rather than MBI,
the MBI was not MBCT or MBSR or a significantly adapted version (e.g. shortened
sessions); neurological or biological mechanisms were explored; the research was qualitative,
unpublished or non-English language. Review papers were also excluded.

Eighteen papers were includedthis review; Figure 1 details the search process. All
papers were quality assessed using the Standard Quality Assessment Criteria for Evaluation
Primary Research Papers (Kmet, Lee & Cook, 2004; see Appehdihé outcomes of

which are detaileth Table 1; a summary of all papésgprovidedin Table 2.
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Records excluded
(n=1,833%)

Full-text articles excluded

Reasons for exclusion:

Not MBCT/MBSRor
significantly adaptednE&7)

Not mediation analysis€20)
Review paperr=9)

Not mechanisnof mindfulness

)
5
5 1,804 Records identified through Additional records identified
= database searching through other sources
= (Psychinfon = 533; Wetof (reference listn = 1)
c Sciencen = 1,271; Cochrane
a Library, n = 84)
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Figure 1. PRISMA flow diagram (adapted from Moher, Liberati, Tetzlaff, Altman and the PRISMA
group, 2009) outlining the literature search process. *Contains some duplicate records, checking for
duplicates at this stage was not possible due to the large volume of records reviewed from Web of

Science and Psychlinfo.
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Tablel

Checklist for assessing the quality of quantitattedies (Kmet et al., 2004)
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Criteria

1.Question/objective

sufficiently described?

2

2. Study design evident and

appropriate?

3. Method of

subject/comparison group
selection or source of

information/input variables

described and appropriate?

2

4. Subject (and comparison
group, if applicable)

characteristics sufficiently

described?

n/a n/a

n/a

2

5. If random allocation to

treatment group was possible,

was it described?
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6. If interventional and blinding 0 0 1 1 0O na nla na nla 0 2 2 0 n/la nla n/ nla
of investigators was possible, a

was it reported?

7. If interventional and blinding nf/a n/a 0 n/a n/a nfa n/la nla na 0 n/la nfa nla n/a nla n/ nla
of subjects was possible, was i a
reported?

8. Outcome and (if applicable) 2 2 2 2 2 2 1 2 2 1 2 1 1 1 2 2 2
exposure measure(s) well

defined and robust to

measurement/misclassification

bias? Means of assessment

reported?

9. Sample size appropriate? 2 2 1 2 2 2 2 2 2 2 2 2 2 2 1 2 2
10. Analytic methods 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
described/justified and

appropriate?

11. Some estimate of variance 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
reported for the main results?

12. Controlled for confounding” 2 2 2 2 2 0 0 2 0 1 2 2 2 2 2 2 2
13. Results reported in sufficier 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
detail?

14. Conclusions supported by 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
the results?

Summary score (rounded to 2

decimal placeg 81 92 75 96 .92 77 .77 .88 .77 64 .92 96 .85 .92 .88 1 .92




THE ROLE OF BODY POSTURE IN MINDFULNESS PRACTICE

Note2=Yes; 1=Partial; 0=No; n/a=Not applicable.

*Summary score represents the quality (internal validity) «
the study. The following calculation was used:

Total sum = (number of "yes"*2) + (number of "partial*1)
Total possible sum = 28 - (number of "n/a"*2)
Summary scor €: total sum / total possible sum
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Table 2

Summary of articles included in the review

Author&  Main research Design Sample Measures Control Mediator/s  Dependent Key findings Strengths Limitations

year guestion & (type (if used) variable/s

of
MBI)

Anderson, Does MBSR RCT Healthy Toronto Waitlist  Object Mindfulness, MBSR was RCT study  Did not

Lau, Segal lead to (MBSR) adults with Mindfulness detection mood and associated with design. Good elaborate on

& Bishop  improved no Scale; Positive (non- attentional improved emotional discussion non-

(2007) attentional meditation and Negative directed control well-being and and significant
control? Is experience Affect Scale, attention) -  (sustained mindfulness. There awareness of finding for
increased (N=86) Beck not attention, were no potential object
mindfulness Depression significant attention improvements in confounding detection as a
associated Inventory, switching, attentional control.  variables. mediator
with improved Anxiety inhibition of  Increased between
attentional Sensitivity elaborative  mindfulness post- improved
control? Index, Novaco processing MBSR was mindfulness

Anger and non- correlated with and improved
Inventory directed improved object emotional
(short form), attention) detection Changes wellbeing
Anger in emotional following
Rumination wellbeing post- MBSR. Did
Scale, MBSR were not describe
Rumination associated with any inclusion
Scale of the greater mindfulness criteria for
Response although this was no participants or
Styles mediated by better define healthy
Questionnaire, object detection. volunteers.
Penn State Method of
Worry randomisation
Questionnaire; of participants
Vigil to group was
Continuous not described.
Performance

Test, attention
switching task,
Stroop
paradigm,
object
detection task.
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Batink,
Peeters,
Geschwing
van Os &
Wichers
(2013)

To examine
the roles of
mindfulness
rumination,
worry and
affect in the
mechanisms
of change in
MBCT.

RCT
(MBCT)

Adults

with
residual
symptoms
of
depression
(N=130)
and who
had
experienced
at least one
major
depressive
episode

Treat-
ment as
usual
(TAU)

Inventory of
Depressive
Symptoms
(self-rating),
Hamilton
Depression
Rating Scale,
Kentucky
Inventory of
Mindfulness
Skills, Penn
State Worry
Questionnaire,
Rumination on
Sadness Scale
Experience
Sampling
Method,
Childhood
Trauma
Questionnaire
(short form),
Interview for
Recent Life
Events

Mindfulness, Depressive

rumination,

worry

(cognitive)
and changes
in positive
and negative
affect
(affective)

symptoms

Changes in
mindfulness skills
and worry (but not
rumination)
mediated the
beneficial outcomes
of MBCT. Affect
(positive and
negative) mediated
the decreased
depressive
symptoms during
MBCT. Rumination
was not a mediator.
In participants with 2
or less major
depressive disorder
(MDD) episodes,
mainly cognitive and
to a lesser extent,
affective, processes
mediated the effects
of MBCT. For those
with 3 or more MID
episodes, only affect
changes were
significant
mediators.

Looked at
affective as
well as
cognitive
mediators.
Compared
pathways of
mechanisms
of change for
participants
with more
and with less
than 3
episodes of
depression;
interesting
that
underlying
mechanisms
may be
different for
different
populations
and
individuals
at different
stages of
their
depression.
Participants
were people
with residual
depressive
symptoms
(not current
MDD). RCT
design,
comparing
MBCT with
treatment as
usual.
Momentary

Doesn't outline
what treatment
as usual was.
Additional
treatments
received by
both groups
during study
was a potential
confounding
variable. Lack
of blinding for
investigators.
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Bieling et
al.
(2012)

Britton,
Shahar,
Szepsenwol
& Jacobs
(2012)

To examine
whether
decentering
and
mindfulness
acquired
through
MBCT are
also present in
clients
receiving
antidepressant
medication
treatment
(ADM).
Secondly,
whether these
skills mediate
the
effectiveness
of MBCT.

To explore the
effects of
MBCT on
emotion
reactivity.
Also whether
changes in

RCT
(MBCT
plus
ADM
tapering)

RCT
(MBCT)

Clinical
population
(treated
with ADM
and in
remission),
N=84

Adults
with
partially
remitted

depression

(N=52)

Toronto
Mindfulness
Scale,
Hamilton
Rating Scale
for
Depression,
Experiences
Questionnaire

Structured
Clinical
Interview for
Axis | and
Axis Il
Disorders,
Beck

Main-
tenance
ADM/
ADM
tapering
plus
placebo

Waitlist

Decentering
& curiosity

Emotion
reactivity

19

Symptom
variables,
mindfulness,
rumination
&
decentering

Depressive
symptoms

Only MBCT was
associated with

increased ability to
monitor and observe

thoughts and
feelings. These

changes predicted
lower depression
scores at 6-month

follow up.

Rumination did not
predict depression

Sscores.

MBCT was
associated with

reduced emotion
reactivity to social

stress. Controls

affect
measured in
real life
rather than
laboratory
induced.

Strong RCT
design.
Interesting to
compare
different
treatment
modalities
(MBCT and
ADM). First
study to
examine
meta-
cognitive
change
during ADM
treatment.
Six month
follow up
showing
duration of
effects over
time. Three
different
measures of
negatively
biased
cognition
used.

RCT design
with good
random-
isation
process

showed an increasec described.
pre-stressor anxiety First study to participants

Small samp#
sizes in each
study arm;
high exclusion
either due to
drop out or not
being in
remission at
start of study.
This data was
not included in
the study.

Self-report
measures
used. Unclear
where
advertisements
for
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Branstrom,
Kvillemo,
Brandberg
&
Moskowitz
(2010)

Carmody
& Baer
(2007)

emotion

reactivity

mediate the

effects of

MBCT on

depressive

symptoms.

To examine RCT Adults
the effects of (MBSR) with
MBSR on previous
stress and cancer
psychological diagnosis
wellbeing (N=71).
also whether

mindfulness

mediates these

outcomes.

Explore Pre- Adults
whether post with a
MBSR is (MBSR) range of
associated problems

with increased (for

Depressive
Inventory
(BDI),
Hamilton
Rating Scale
for Depression
(HRSD),
Spielberger
State Anxiety
Inventory
(STAI-Y1),
Meditation
practice logs.
Five Facet Waitlist Mindfulness
Mindfulness

Questionnaire

(FFMQ),

Perceived

Stress Scale,

Hospital

Anxiety and

Depression

Scale, Positive

States of

Mind, Impact

of Event

Scale-Revised,

Demographic  N/A Mindfulness
characteristics,

FFMQ, home

mindfulness

practice log,

20

Perceived
stress
(primary
outcome),
depression,
anxiety,
post-
traumatic
stress
symptoms
and positive
states of
mind
(secondary
outcomes)

Psychological
functioning

which the MBCT
group did not.
Improved emotion
reactivity partially
mediated the
relationship between
MBCT and reduced
depressive
symptoms.

MBCT group
showed decreased
stress and post-
traumatic avoidance
symptoms and
increased positive
mind states
compared with
controls. Further,
they showed
increased
mindfulness which
mediated the
relationship between
MBCT and
beneficial effects on
perceived stress,
posttraumact
avoidancek positive
states of mind.

MBSR led to
increased
mindfulness and
psychological well-
being, along with

use a potent,
standardized
social
evaluative
laboratory-
based
stressor to
induce
anxiety.

RCT design;
proper
randomization
occurred.
Longer
follow up
time than
many other
studies.
Power
calculation
done. Study
carried out in
Northern
Europe
rather than
USA, like
many
studies,
improving
generalisa-
bility of
findings.

First study to
examine
associations
between
mindfulness

were displayed
to ensure an
unbiased
sample was
obtained.

Not reached
required
number of
participants as
per power
calculation.
Only one male
participant.
Sample was
cancer
patients; might
impact on
generalisability
of findings to
other
populations

Amount of
mindfulness
practice was
not accurately
recording (due
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Carmody,
Baer,
Lykins &
Olendzki
(2009)

mindfulness;
and if this is
related to
practice time.
Explore if
mindfulness
mediates the
relationship
between
practice and
improvements
in medical
symptoms and
psychological
functioning.

To test
elements of

the Shapiro et (MBSR)

al. (2006)
model of the
mechanisms
of mindfulness
training.

example,
chronic
pain,
anxiety,
stress),
N=174

Adults
with a
range of
problems
(e.g.
chronic
pain,
anxiety,
stress),
N=174.
Same
sample as
for
Carmody
and Baer
(2007)
study

Brief
Symptom
Inventory
(BSI), Medical
Symptom
Checklist
(MSCL),
Perceived
Stress Scale
(PSS), Scales
of
Psychological
Wellbeing
(PWB)

FFMQ,
guestions on
intentions,
Experiences
Questionnaire
(EQ), Self-
Regulation
Scale (SRS),
Purpose in
Life Scale
from the
Scales of
Psychological
Wellbeing
(SPWB),
Environmental
Mastery Scale
from the
SPWB,
Acceptance

N/A

First:
Reperceiving
(decentering),
Second:
Self-
regulation,
values,
flexibility &
exposure

21

First: Self-
regulation,
values,
flexibility &
exposure;
Second:
Psychological
symptoms/
stress
composite

reduced medical anc
psychological
symptoms and
decreased stress
Amount of time
spent in formal
mindfulness practice
was related to
improvements in
most mindfulness
facets (except
describing) and
several measures of
symptoms and well-
being. Increased
mindfulness fully
mediated the
relationship between
practice time and
improved
psychological
symptoms and stres:

MBSR led to
increased
mindfulness and
reperceiving; along
with increased self-
regulation, values,
flexibility and
exposure. MBSR led
to reduced levels of
psychological and
medical symptoms
and stress.

1st Mediation
analysis:
Reperceiving did not
mediate the
relationship between
increased
mindfulness and
self-regulation,

cultivation,
practice time
and
psychological
functioning.

Study is
based on a
theoretical
model of the
mechanisms
of
mindfulness.

to missing
homework
logs), figures
used were an
estimate. Lack
of a control
group; were
the effects
therefore due
to MBSR
alone? The
participants
had a mix of
different
problems; they
were not a
homogenous

group.

The authors
used one
previously
unpublished
measure.
Same issue
with sample as
described in
Carmody and
Baer (2007).
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Garland et To explore the RCT

al. (2012)

mechanisms
of MBSRIn
participants
with Irritable
Bowel
Syndrome
(IBS)

(MBSR,
tailored
for IBS)

Women
meeting
diagnostic
criteria for
IBS
(N=75)

and Action
Questionnaire
(experimental
version), Brief
Symptom
Inventory
(BSI), Medical
Symptom
Checklist
(MSCL),
Perceived
Stress Scale
(PSS)

Non-
reactivity
and
attentional
shift

Irritable

Bowd
Symptom
Severity Scale
(IBS-SS), IBS
Quiality of Life
Scale (IBS-
QOL), Five
Facet
Mindfulness
Questionnaire
(FFMQ),
Coping
Strategy
Questionnaire
(CSQ).
Visceral
Sensitivity
Index (VSI),
Brief
Symptom
Inventory
(BSI-18)

Support
group

22

IBS
symptom
severity, IBS
related
quality of
life,
dispositional
mindfulness,
pain
catastro-
phizing,
visceral
sensitivity,
reinterpret-
ation of pain
sensations,
mindfulness
(5 facets)
and
psychological
distress

values, flexibility &
exposure.

2nd mediation
analysis: combining
mindfulness and
reperceiving scores
led to a partial
mediation between
increased
mindfulness/
reperceiving and
psychological
symptom/stress
reduction by the four
variables (self-
regulation, values,
flexibility &
exposure).

Compared to contrpl Exploration
the MBSR group of the impact
experienced of MBSR on
improvements in all the
dependent variables functional
except "acting with  disorder of
awareness" and IBS.
"describing

experiences"

mindfulness facets

The relationship

between MBSR and

IBS severity was

mediated by

increased

reinterpretation of

pain sensations and

decreased visceral

sensitivity.

Decreased visceral

sensitivity was

mediated by

improvements in

non-reactivity.

Only used
female
participants,
limiting
generalisa-
bility of
findings.
Slightly
adapted
version of
MBSR may
also affect
generalisa-
bility.
Random-
ization
procedure not
described.
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Finally, improved
non-reactivity (along
with lessened
visceral sensitivity
and IBS severity)
mediated the
relationship between

MBSR and
improved IBS-
related quality of
life.
Greeson et Is improved Prospe- Adults Cognitive and N/A Daily Mental/ Original hypotheis  Looked at Participants
al.(2011) health-related tive, (N=279) Affective spiritual physical unsupported spirituality reported a
quality of life  observ- Mindfulness experiences health (relationship as a mediator high
post- MBSR  ational Scale-Revised between increased which expectancy to
related to trial (CAMS-R), mindfulness and appears to be benefit from
increased (MBSR) Daily Spiritual improved health less the MBSR -
mindfulness; Experiences quality of life post examined perhaps this
further does Scale (DSES), MBSR would be led to the
increased 12-item Short partly mediated by results seen.
spirituality Form Health changes in Also high
partially Survey (SF- spirituality). Support number of
mediate the 12), questions found for an participants

relationship?

on extent to
which
participants
felt they were
likely to
benefit from
MBSR & how
frequently
they did home
practice
during the
course

alternative model:
improved
mindfulness partially
mediated the
relationship between
increased daily
spiritual experiences
and better mental
health post-MBSR.

had previous
meditation
experience anc
half expressed
a spiritual
reason for
taking the
course. These
represent
potential
confounding
variables.
Lacked a
control group.
Procedure
changed half
way through
the data
collection,
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Heeren &
Philippot
(2011)

Are the
beneficial
outcomes of
MBCT
mediated by
less
maladaptive
rumination
and increased
adaptive
rumination?

Quasi  Adults
experi- enquiring
mental about
(MBCT mindfulness
adapted program
for (N=41)
stress

and

anxiety

as well

as

depress

-ion)

Cambridge
Exeter
Rumination
Thinking
Scale (mini
version),
Symptom
Checklist90-
R

Waitlist

Rumination

24

Psycho-
pathological
symptoms

MBCT reduced

psychopathology

(compared to
controls); it also

reduced maladaptive

rumination and

increased adaptive
rumination. Changes

in rumination
mediated the

beneficial outcomes

of MBCT.

Experimental
hypotheses
grounded in
theory. Both
maladaptive
and adaptive
rumination
constructs
were
examined.

researchers
used an
abbreviated
measure and
provided
compensation
money.

Unclear
whether
sample were
clinical or
community
based, or
where the
study took
place.
Participants
were not
randomly
allocated to
groups when
this could
have been
possible.
Details not
provided about
the SCL90O-R
measure and
what
constitutes a
clinically
significant
score. Unclear
whether
findings
represented
clinically
significant
change and
whether they
would endue
over time.
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Kuyken et
al. (2010)

McManus,
Surawy,
Muse,
Vazquez-
Montes &
Williams
(2012)

Whether
MBCT
outcomes are
mediated by
improved
mindfulness
and self-
compassion
and/or by
changes in
cognitive
reactivity

To examine
the impact of
MBCT on
health anxiety
through
comparing
unrestricted
services (US)
and MBCT

Embedd-
edin
existing
RCT
compar-
ing
MBCT
(discon-
tinuation
of ADM)
with
main-
tenance
ADM

RCT
(MBCT
with
focus
on
health
anxiety
plus

usual
services)

N=123
patients
with 3 or
more prior
depressive
episodes in
full or
partial
remission.
All on
ADM.

Adults

with a
diagnosis
of hypo-
chondriasis
(N=74)

Hamilton
Rating Scale
for
Depression,
Structured
Clinical
Interview for
DSM-IV
(depression
module),
Kentucky
Inventory of
Mindfulness
Skills (KIMS),
Self
Compassio
Scale,
Dysfunctional
Attitude Scale,
Versions A&B

Structured
Clinical
Interview for
DSM-IV Axis
| Disorders
(SCID-I),
assessor
ratings of
distress and
interference
associated
with health
anxiety, Short

Main-
tenance
ADM

Usual
services
(US)

Mindfulness,

self-
compassion
& cognitive
reactivity

Mindfulness

25

Depressive
symptoms
severity and
depressive
relapse over
15-month
follow up

Health
anxiety
symptoms
(composite
of self-
measure and
assessor
rated)

MBCT associated
with improved self-
compassion and
mindfulness These
increases accounted
for less severe
depressive
symptoms at follow-
up at 15-months.
MBCT participants
showed higher
cognitive reactivity
following sad mood
induction than ADM
participants;
however this did not
lead to worse
depression outcome:
(enhanced self-
compassion may
have nullified this
relationship).

MBCT group had
lower health anxiety
symptoms than US
group immediately
post-MBCT and at
1-year follow up.
Increased
mindfulness
mediated the
relationship between
MBCT and change
in health anxiety.

RCT design
(MBCT vs
ADM) is
positive,
enables
MBCT to be
compared to
another
treatment
which works
through a
different
mechanism.
Longitudinal
follow up (1-
15 months
depending
on mediator).

Provided a
power
calculation.
Combined
self-report
and assessor
rated health
anxiety
symptoms
composie
score, better
than relying
on self-

Mindfulness
and self-
compassion
measured
using self-
report
guestionnaires
Cognitive
reactivity
assessed
following
laboratory
induced sad
mood; same as
in the real
world? Small
number of
males
participating.
Increased
reactivity may
be due to
many
participants
stopping their
ADM
recently.

Slight
adaptation to
MBCT
program to
focus on
health anxiety
may limit
generalisation
of findings.
Participants'
previous
experience of
meditation
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Nyklicek
&
Kuijpers
(2008)

To examine
whether
MBSR
outcomes in
relation to
psychological
wellbeing
were due to
improved
mindfulness

RCT
(MBSR)

Adults
from the
community
(N=60)
with
symptoms
of distress.

Health
Anxiety
Inventory
(SHAI),
Whiteley
Index (WI),
Beck Anxiety
Inventory
(BAI) and
Beck
Depression
Inventory
(BDI), Five
Facet
Mindfulness
Questionnaire
(FFMQ)

Demographic  Waitlist

data,
Perceived
Stress Scale
(PSS),
Maastricht
Questionnaire
(MQ), Global
Mood Scale
(GMS), World
Health
Organisation
Quality of Life
(WHOQOL)
brief version
of the
WHOQOL-
100
(WHOQOL-
Brief),
Mindful
Attention
Awareness

26

Mindfulness Psycho-
logical
wellbeing
and quality
of life

MBSR participation
led to greater
reductions
(compared with the
controls) of
perceived stress and
vital exhaustion; and
increases in positive
affect, quality of life
and mindfulness.
Increased
mindfulness
mediated the
relationship between
MBSR and
perceived stress and
quality of life.
Increased
mindfulness partly
mediated the
relationship between
MBSR and vital
exhaustion.

report data
alone. RCT
design and
first study to
look at
effects of
MBCT on
health
anxiety; also
did 1-year
follow up.
Adherence to
the MBCT
program and
competence
in delivering
it was
independently
assessed.

RCT design
with control
group. Good
random-
ization
procedure
for group
allocation.

was not
assessed,
representing a
potential
confounding
variable.

Participants
were eligible
to participate
if they
reported they
felt distressed
regularly or
often; this
seemed a
subjective
inclusion
criterion.
Inclusion of
only 2 of the
MAAS sub
scales.
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Nyklicek,
van
Beugen &
Denollet
(2013)

Raes,
Dewulf,
Van
Heeringen
&
Williams
(2009)

Can MBSR
reducetype D
personality
characteristics;
if so, were
these mediatec
by increasd
mindfulness?

To explore the
relationship
between
dispositional
mindfulness
(Study 1) and
MBCT (study
2) on one hanc
and cognitive
reactivity on

RCT
(MBSR)

Cross-
section
(study
1) and
Quasi-
exper-
imental
(study
2)
[MBCT]

Distressed
Dutch
adults
(N=146)

Study 1:
under-
graduate
students
(N=164).
Study 2:
adults
signing up
for MBCT
course

Scale
(MAAS),
Kentucky
Inventory of
Mindfulness
Skills (KIMS)
Observe and
Accept
without
judgement
subscales,
daily practice
information.

Demographic
data, Type D
Scale-14,
Positive and
Negative
Affect Scale
(PANAS),
Global Mood
Scale, MAAS,
KIMS
(Observe and
Accept
without
Judgement
subscales),
daily practice
data.

Extended
version of the
Kentucky
Inventory of
Mindfulness
Skills (KIMS),
Leiden Index
of Depression
Sensitivity-
Revised, Beck

Waitlist

Waitlist

Mindfulness

Mindfulness

27

Type D
personality
dimensions
(negative
affectivity
and social
inhibition),
state
negative
affect,
mindfulness,
daily
practice.

Depressive
symptoms,
cognitive
reactivity

MBSR led to
reductions in
dimensions of Type
D personality
(although there was
no effect on Type D
caseness). Amount
of practice and
session attendance
was not related to
changes in outcome
measures. Increasec
mindfulness skills
mediated the
relationships
between MBSR and
negative
affectivity/social
inhibition.
Dispositional
mindfulness was
significantly
negatively correlated
with cognitive
reactivity (Study 1).
MBCT compared to
control group
significantly reducd
CR and that this

The first
RCT to look
at changes in
personality
dimensions
following
MBSR. RCT
design and
good
random-
ization
procedure. A
power
calculation
was
included.

Two studies
with
different
populations,
gives more
confidence
about
general-
isability of
results. Also

Combined
results from
two studies,
used different
measures of
state negative
affect in the
studies.

Did not use
mood
challenge
paradigm to
induce
cognitive
reactivity,

used self-
report measure
instead.
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Shahar,
Britton,
Sbarra,
Figueredo
& Bootzin
(2010)

the other.

Does reduced RCT

rumination
and improved
mindfulness
mediate the
outcomes of

(MBCT)

(N=39)

Recurrent
depressed
adults
(N=45)
who had3
or more

Depression
Inventory I,
Major
Depression
Questionnaire

Structured
Clinical
Interview for
Axis | and
Axis Il
Disorders,

Waitlist

Rumination
(brooding &
reflective
pondering
constructs)
and

28

Depressive
symptoms

effect of MBCT on
reduction of CR was

mediated by an
increase in
mindfulness.

Increases in
everyday
mindfulness and
reductions in

brooding mediated

the therapeutic

enabled
replication of
results.
Incorporated
social
outcome
measures as
well as these
are important
in psych-
ological
wellbeing.
Large
sample size.

RCT design.
Was the firs
study to
research how
mindfulness
training

Authors made
their own
adaptations to
the KIMS,
adding in an
extra factor
which may
have impacted
on reliability.
Lack of
information
regarding
procedure and
recruitment of
participants in
study 1. Study
1 was
correlational
S0 cannot
allow definite
conclusions
around the
direction of
relationship
found,
although study
2 improves on
this. Study 2
however had a
small sample
size. Would
have been
better for
study 2 to use
a clinical
sample.

Examined
reduction in
depressive
symptoms
during
program, not
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episodes of Hamilton

van
Aalderen
et al.
(2011)

MBCT on
depression

To explore the
efficacy of
MBCT in a
sample with
recurrent
depression,
including
those with &
without
current
episode of
depression.
Examine
whether
rumination,

RCT
(MBCT
plus
TAU)

depression.

Sample
were
partially
remitted
with
residual
symptoms.

Patients
with three
or more
depressive
episodes
(N=205)

Rating Scale
for
Depression,
Beck, Beck
Depression
Inventory,
Ruminative
Response
Scale of the
Response
Styles
Questionnaire,
Mindful
Attention
Awareness
Scale

Hamilton
Rating Scale
for Depression
(HAMD),

Beck
Depression
Inventory
(BDI),
Rumination on
Sadness Scale
(Dutch
translation),
Penn State
Worry
Questionnaire,

mindfulness

Rumination,

worry &

mindfulness

29

Depressive
symptoms

effects of MBCT on leads to
depressive changes in
symptoms. Changes depressive
in reflective symptoms.
pondering were not

affected by MBCT

and were not

associated with

reductions in

depressive

symptoms.

Use of a
sample with

MBCT group had
less depressive
symptoms, worry recurrent
and rumination depressive
along with increased episodes
mindfulness which is the
compared to client group
controls. Efficacy of MBCT is
MBCT was
independent of
baseline depression term follow

levels.Deaeased up of 1-year,
worry and including
rumination (and booster
increased MBCT

recommend-
ed for. Long

relapse after
program.
More
longitudinal
research is
called for.
Also, as with
other RCT
designs,
requires
distinct
categorisation
of participants'
symptoms
which may not
be easy to do.
Around half
the sample
were on ADM
- perhaps
representing a
confounding
variable.
Mainly female
sample,
meaning less
generalisability.

Doesn't
compare
MBCT with
another
treatment for
recurrent
depression.
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Vollestad,
Sivertsen
& Nielsen
(2011)

worry &
mindfulness
mediate the
relationship
between
MBCT and
reduced
depressive
symptoms.

To examine
the effects of
MBSR on
participants
with anxiety
disorders.
Does
increased
mindfulness
mediate the
relationship
between
MBSR and
changes in
anxiety, worry
and depressior
symptoms.

RCT
(MBSR)

Norwegian
adults with
hetero-
genous
anxiety
disorders
(N=76)

KIMS, World
Health
Organisation
Quality of Life
scale

Beck Anxiety
Inventory
(BAI), Penn
State Worry
Questionnaire
Spielberger
State Trait
Anxiety
Inventory,
Beck
Depression
Inventory
(BDI-II),
Symptom
Checklist90 -
Revised
edition,
Bergen
Insomnia
Scale, FFMQ,
Practice log.

Waitlist
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Mindfulness Anxiety,
worry,
depression,
psychological
distress,
insomnia
symptoms,
mindfulness
and practice
time.

mindfulness skill
"accept without
judgement") were
mediators for post-
measurement levels
of depressive
symptoms.

The MBSR group
differed significantly
from controls on all
measures (in the
expected direction),
except insomnia
symptoms. Gains
maintained during
follow-up.
Mindfulness
mediated the
relationship between
MBSR and change
in anxiety (BAI).
Changes in
mindfulness were
partial mediators for
trait anxiety and
worry. No evidence
was found for
temporal precedence
of the mindfulness
mediator.

sessions
during this
time, not
seemingly
offered by

other studies.

Measures
taken during
treatment to
see if there
was a
temporal
precedence
for the
mindfulness
mediator.
Looked at
clinical
significance
of change
following
MBCT.

Did not
describe
random
allocation to
treatment/
control group
process.
Unable to test
for true
mediation by
using mid-
point data due
to lack of
temporal
precedence.
No referral
process to
participate,
was self-
referral only
which may
have led to a
biased sample.
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Review

The review beginby examining key issues pertindntall the articles, relatingp
study design, mediation and measurement. Following this, empirical evidence (and
background theory) for each mediator variableonsidered.
Design

Thirteen studies used a randomised control trial (RCT) design; participants were
randomly assignetb the MBI or control group, either a waitlist control or similar
intervention without the mindfulness element. The latter was more robusttdieteed rule
out whetheit was a non-specific aspect of the MBI (e.g. group support) tharheifiect.
MBI RCTs are considered the most reliable design for testing the interverdftioacy;
random allocation of participants reduces bias between characteristics of the treatment and
control groups (Akobeng, 2005). Some studies detailed a more robust randomization
procedure (e.g. Britton, Shahar, Szepsenwol & Jacobs, 2012) than others.

Ideally, participants and researchers shda@dlind to the allocated conditions
(Akobeng, 2005). However, when testing efficacy of psychological therapieashiis,
thisis hardto conceal: researchers and participants may be aware whether they are receiving
the placebo or treatment and respond accordingly. Some studies attentiptédpotential
for bias e.g. independent staff performed the random allocation (McManus, Surawy, Muse,
Vazquez-Montes & Williams, 2012).

The remaining studies largely used either a quasi-experimental or a pre-post design
(see Table 2); less robust thaR@T since they lacked random allocation meaning there may
have been differences between the groups which impacted on findings; or had no control
group, makingt unclear whether improvements would have occurred without the MBI. A

RCT designis preferable for investigating mediation of efficacy since the random allocation
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of participants reduces the potential impact of unmeasured confounding variables on

outcomes.
Mediation
Mediation occurs when the relationship betwarmdependent (X) and dependent
(Y) variableis transmitted through a third mediating (M) variable (Fritz & MacKinnon,
2007). Accordingo the Baron and Kenny (1986) approach, the following conditions must be
metto show support for a mediational hypothesis (see Figure 2):
1) Variationsin the level of X significantly account for variatiomsM (patha,

Figure 2)
2) Variationsin M significantly account for variationia Y (path b, Figure 2)

3) When paths a and b are controlled for, a previously significant relationship
(path ¢, Figure 2) between X and i¥ significantly reducedh strength.
The ¢ path (direct effect) should get smaller with the addition of each mediator
(MacKinnon, 2015). Direct (complete) statistical mediation occurs when pigthero.
When this patlis significantly reduced but still greater than zero, indirect (partial) mediation

occurs which suggests multiple mediating variables, often the dtispsychological

concepts (Baron and Kenny, 1986).

Figure 2.The causal chaim mediation (adapted from Baron and Kenny, 1986).
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To conclusively establish mediation, a temporal ordesrabserved, whereby
changesn M occur before chang@s Y. Only Vollestad, Sivertsen and Nielsen (2011) took
measurements midway, along with pre- and post-MBI. Findings from other studies should
therefore be interpreted with a degree of caution since they measured ¢chavigesl Y at
the same time.

There are a number of mediation tests and many articles used Baron antsKenny
(1986) approach. However, Hayes (2009) critiqued this $irtees not quantify the indirect
mediation effect; rathat is inferred on the basis of the outcomes of a set of hypotheses.
Further, Fritz and MacKinnon (2007) only recommend the Baron and Kenny (1986) approach
when the direct patis large, otherwis& may lack power. They recommend using tests
which have increased power: the joint significance test (MacKinnon, Lockwood, Hoffman,
West & Sheets, 2002), PRODCLIN asymmetric confidence-intervals (MacKinnon, Fritz,
Williams & Lockwood, 2007) or the bias corrected bootstrap. Many studies did not use these
recommended methods, thus findings should be interpreted tentatively since the test of
mediation may have lacked powterfind an effect (see Fritz & MacKinnon [2007] for
estimates regarding required sample siaexchieve .8 power using different tests of
mediation).

Finally, evidence of statistical mediation does not conclusively raeastablished
mechanism of action. Rather, this represents the firsteidpntifying a mechanism of
action since a mediator could potentially be a marker of a different mechanism of change; the
same outcomes may be reached through multiple paths (Kazdin, 2007). Findimgs
review are therefore suggestive of the underlying mechanisms of MBIs.

M easur ement
Thereis a lack of consensus around the conceptualisation of mindfulness (Ehiesa

al., 2014), leadingp the development of a rangémindfulness measures with different
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numbers of facets (Coffey, Hartman & Fredrickson, 2010). Baer, Smith, Hopkins,
Krietemeyer and Toney (2006) carried antexploratory factor analysis of different
mindfulness measures. A five-factor solution was proposed: observing, describing, acting
with awareness, non-judging of inner experience and non-readtvitgier experience. The
Five Facet Mindfulness Questionnaire (FFMQ; Betaal., 2006) was developed and fouond
have construct validity (Baet al., 2008), supporting a multi-faceted view of mindfulness.
Although the relationship between the observe sub-scale of the FMMQ and psychological
adjustment has been foutavary accordingo meditation experience (Baetal., 2008).

Studies frequently used the FFMQ (Baeal., 2006), see Table 2. This was likedy
be better than the unidimensional Mindful Attention Awareness Scale (MAAS/B8:.0
Ryan, 2003) since measuring separate facets of mindfulness enables restaesipdrse
relationships with other variables and better understand which skills are developed during
MBIs and the role that these playthe beneficial outcomes (Baefral., 2008).

There was also a lack of consistemtyhe measurement of other mediators. For
example, rumination was measuasiwo separate facets some studies (e.g. Heeren &
Philippot, 2011) but nah others (e.g. Batinktal., 2013). There was also variation between
studiesin the type of measures used for the same variable which may have contebuted
contrasting findings. Additionally, some variable measures may have been highly correlated
with others e.g. mindfulness and reperceiving (Carmody et al., 2009) nitadiffgult to
separate out which of these may medateutcome.

Studies mainly used self-report measures of mindfulness and other dependent
variables, completed pre- and post-test. Self-report measures create potential for response
bias (Carmodtal., 2009) and increase the likelihood of finding positive change;
particularly given the time and energy participants have invested into the MBI (Ehadsa

2014). Thus the potential for response bias should be taken into account when interpreting
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findings. Additionally, common method variance (variance attributatilee method of
measurement i.e. self-report, rather than the constructs being measured) may provide another
explanation for correlation between measures (Podsakoff, Mackenzie, Lee & Podsakoff,
2003).

In summary, a numbearf issues have been discusgedelationto the robustness of
the study design, type of test of mediation used (@mEbwerto find effect), reliability of
measures and bias associated with selfstapeasures. These issues should be taken into
account when interpreting the findings of studrethis review. The first mediator variable,
mindfulness, will now be explored.

Review of Mediator Variables

Mindfulness. Segaletal. (2013) theorised two medof mind; doing and being.
“Doing” strives towards achieving goals relattoghe external world or internal self. A
perceived discrepancy between how things are and how they should be jmesttdisiptso
close the gap through thought or action. When theigsalf-related and the discrepancy
cannot be resolveddriven-doing mode), the mind theoretically becomes stuck ruminating
on howto solve the discrepancy potentially leadingntensified low mood and risk of
depressionin this stateijt is argued the mind cannot be fully ogerpresent experiences.

Conversely,'beind’ modeis not devotedo achieving goals, rather accepting and
allowing present experience without attentptshanget. Thoughts and feelings are seen
passing mental evesynot goal-related), thus are less likedytrigger habitual ruminative
thinking patterns and difficult emotions are more easily tolerated. MB@itendedo train
individualsto disengage from ruminative processesdoing’ mode through paying mindful
attentionto present moment experience, switching ffideind’ and reducing risk of

depressive relapse (Segdhl., 2013).
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In line with this, mindfulness skills are hypothesisetieanintegral mediator
through which MBIs exert their beneficial effedtsis therefore unsurprising that
mindfulness has received more attention than other mediators; seven papers investigated
mindfulness (singularlydsa mediator variable. The first two had lower quality rating scores
(.88 and .77, see Table 1) than otherstduenonRCT design, and they are reviewed
together. (Quality scores this review ranged from 110 .64; higher quality papers scored
>.90 and lower quality ones scored >.80.)

Raes, Dewulf, van Heeringen and Williams (2009); Carmody and Baer (2007). In a
guasi-experimental design, Rassl. (2009) explored the relationship between mindfulness
and cognitive reactivity (the degreewhich dysphoria reactivates negative thinking patterns)
post-MBCT; using the bias corrected bootstrap method for mediation. Reduced cognitive
reactivity post-MBCT was statistically mediategincreased mindfulness.

Carmody and Baer (2007) used a pre-post design. The Baron and Kenny (1986)
approach indicated mindfulness fully statistically mediated the relationship between greater
formal practicgime and improvements psychological symptoms and perceived striss.
partially statistically mediated the relationship between greater formal practice and increased
psychological wellbeing.

Both studies therefore found support for mindfulreess mediatoof improved
psychological outcomes, although the @I designdimit confidencen findingsas
discussed earlier. Carmody and Baer (2007) highlighted the potential role of formal
mindfulness practice; however, figures ugednalyses were estimates doenissing
participant practice logs potentially impacting on findings. The remaining five papers
improved on these studies througR@T design.

Nyklicek and Kuijpers (2008); Nyklicek, van Beugen and Denollet (2013). In both

studies, the same distressed sample completed self-report medqsgshological
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wellbeing (perceived stress, vital exhaustion and affect), qullife, and mindfulness, and
home practice logs. Howeven, Nyklicek etal. (2013), these tiawere combined with that
from another sub-study which used a different affect medgadimitation of this study).

Both used the Baron and Kenny (1986) mediation approach. Nyklicek and Kuijpers
(2008) found improved mindfulness statistically mediated the relationship between MBSR
and improved perceived stress and qualftife. Furthermore, mindfulness partly
statistically mediated the relationship between MBSR and vital exhaustion. Nyédiakek
(2013) also found support for mindfulnessa mediator. The authors usadadditional non-
parametric bootstrap procedure; improved mindfulness skills statistically mediated the
relationships between MBSR and Type D personality dimensions. Both studies therefore
added suppotb the mediating rolef mindfulnessn improvementsn psychological
wellbeing and Type D personality dimensions. Unlike Carmody and Baer (2007), no effects
were found for home practide either study.

Generalisability of findings malye limited since participants were recruited through
newspaper adverts, perhaps representing a more self-motivated group. Additionally, the only
inclusion criterion was reporting regular experience of distress; this seemed subjective and
potentially captured a rangé conditions and non-clinical distress (most studies used more
formal inclusion criteria). Finallyaswith Raesetal. (2009), comparison of findings between
studies would be facilitated through single standardized measures, rather than selecting and
combining subscales from different mindfulness measures. The Nyklicek and Kuijpers (2008)
study received a lower quality rating (.85) than Nykliegkl. (2013; .92, see Table 1);
reflecting researchers not being bliocdgroup allocation. The following three studies
expanded the MBI evidence base, exploring mindfulasasmediatoin different

populations.
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Branstrom, Kvillemo, Brandberg and M oskowitz (2010); Vollestad et al. (2011);
McManus et al. (2012). These three high qualiCT studies (scoring .98 .96; see Table
1) are critiqued together giveachinvolved populations not previously exploredhe
literature: participants with previous cancer diagnoses (Brangtralm 2010), anxiety
disorders (Vollestadtal., 2011) and health anxiety (McMaretsal., 2012).

In Branstrometal. (2010), self-report measures were completed for mindfulness,
perceived stress and psychological wellbeing (depression, anxiety, post traumatic symptoms
and positive state of mind). Using the Baron and Kenny (1986) approach, mindfulness
statistically mediated the relationships between MBSR and the effects on perceived stress,
post-traumatic avoidance and positive states of mitickee-month follow up.

In Vollestadet al. (2011), measures of anxiety, worry, depression, insomnia
symptoms, psychological distress and mindfulness were completed. Mediation analyses
involved the Baron and Kenny (1986) approach combined with a nonparametric
bootstrapping procedure. Increased mindfulness statistically mediated the relationship
between MBSR and changeacute anxiety. Changes mindfulness also partially
statistically mediated changmstrait anxiety and worry. However, no evidence was found
for temporal precedence of the mindfulness mediator. For mediatimnconclusively
established chang&sthe mediator variable (M) should precede chamgése outcome
variable (Y; Vollestagtal., 2011)soresults should therefore be interpreted tentatively
(although a unique strength of this study was the measurement of vamédbieservention
in additionto pre-post interventionAs with Branstromet al. (2010), gains were maintained
at 6-month follow-up.

In McManuset al. (2012), participants completed two self-report measaoresalth
anxiety (with further verification from a clinical interview, a positive feature of the study);

plus self-report measur@s anxiety and depression symptoms, and mindfulness. Mediation
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analyses using the Preacher and Hayes (2008) bootstrapping procedure found improved
mindfulness statistically mediated the relationship between MBCT and cimalngalth
anxiety. However, MBCT was adaptexifocuson health anxiety symptoms potentially
limiting the generalisability of the findings. A unique study strength was the independent
verification of adherenc® the MBCT program and competenoealelivery.

Thus the studies add weidhbtthe roleof mindfulnessasa mediatoin three new
populations.

SummaryAll articles reviewed found increased self-reported mindfulness skills fully
or partially statistically mediated the relationship betm#Bls and a rangef outcome
measures related psychological wellbeing (for example, cognitive reactivity, perceived
stress, negative affectivity and anxiety) across different population groups, including
participants with cancer and anxiety. Gains were maintaitiedow-up.

Therefore, theres good evidence improved mindfulness may be a potential (and
enduring) mechanism of MBIs; particularly since evidence came mostlyR@fstudies.
Howeverit was notable that all RCTs used a waitlist control, except McMetrals 2012,
which had usual services; arguably a better control siromeild help establish MBIs are
more effective than other treatments, rather tharomparison with no treatment.

Overall, findings are consistent with theory that MBIs help individuals switch from a
“doing’ to “beindg’ mode of mindn which theres reduced capacity for rumination and
resulting low mood (Segait al., 2013). Further, the rangépopulations suggesitsis not
only individuals with depression that bemd¢fom adopting &being’ mode. Given
mindfulnesdss a multifaceted construct (Baetal., 2006) other mediators are likédyplay a
role; these will now be examined.

Rumination (also worry and affect). Segaletal. (2013) describe ruminati@s

dwelling on current negative feelings, past events and how tfshgsild be;asin the
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“doing-driverf modeof mind described, leadirtg low mood. Ruminatiots integralto the
Differential Activation Hypothesis (DAH; Teasdale, 1988) of depression, which mspos
low moodis relatedto negatively-biased cognitive patterns, which become stronger and more
entrenched with each episode of dysphoria. Over iinehypothesised that a slight negative
mood may be enoudb reactivate established patterns; creating a positive feedbackloop
which depressed mood and negative thinking intensify, spiraling into depressive relapse.
MBCT is proposedo helpanindividual recognise and disengage from ruminative negative
thinking, beforat spirals into depressive relapse (Segall., 2013). Thus decreased
rumination may be a potential mediator for the salutary effects of MBIs.

However, rumination may not always be a depression risk factor. A positive feature of
two studies (Heeren & Philippott, 2011; Shahar, Britton, Sbarra, Figueredo, & Bootzin 2010)
was their differentiation between facets of rumination. Firstly, brooding (maladaptive) which
may contributeo depressive symptoms aigrelatedto high level processing resultimg
negative over-generalising about #&f and mood. Conversely, reflecting (adaptive) may be
associated with reduced depressive symptomssamthtedto low-level processing of
perceptions about the self and mood.

Four studies exploring rumination will now be reviewed; two also included vasay
mediator variable. Worry has been defiasthegative, uncontrollable thoughts abant
issue; specifically about negative outcomes and involving mental problem solving (Borkovec,
Robinson, Pruzinsky and Depree, 1983). Thus worry may be highly correlated with
rumination. Batinketal. (2013) also included affect; given the proposed inter-linked obles
negative mood and ruminatiomthe DAH (Teasdale, 1988) affect seearsimportant
variableto explore.

Heeren and Philippot (2011). In a quasi-experimental design, mediation analyses

using Baron and Kenrg/approach (1986) and the Sobel (1982) test found decreases
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maladaptive and increasesadaptive rumination partially statistically mediated the
relationship between MBCT and psychopathology; suggesting both facets playetha role
improving symptoms. However, generalizability of findings rhajimited since MBCT was
adaptedo include psychoeducational material on anxiety and depression. The study was
given a low quality score (.64; see Tab)alueto design weaknesses and lack of participant
information. The remaining studies exploring rumination benefited fr@@adesign
(quality scores ranged from .821.0; see Table 1).

RCTs: Shahar et al. (2010); van Aalderen, Donders, Giommi, Spinhoven,
Barendregt & Speckens (2011); Batink et al. (2013). In the Shahaet al. (2010) study,
participants completed measunesnindfulness and rumination (brooding and reflection
facets). The Preacher and Hayes (2008) bootstrapping approach found bandding
mindfulness statistically mediated the effetMBCT on depressive symptoms however;
reflection did not. This provides further support for the mediating role of reduced
maladaptive rumination, although the findings for reflectionrae®mntrasto the Heeren and
Philippot (2011) findings for adaptive rumination. Half the participanhahaet al.
(2010) were on anti-depressant medication (ADM), which may have impacted on findings.

Van Aaldereretal. (2011) further improved on the Shakaal. (2010) study with a
larger sample, a third mediator (worry) and one-year follovMegliation analysis using
Preacher and Haye®008) recommendations found decreaseasgorry and rumination were
mediators for lower depressive symptoms post-MBCT. @nipcreasen one mindfulness
facet“accept without judgemeéhtvas a significant mediator; perhaps the other facets were
highly correlated with rumination and worry thus diminishing indirect effects when included
aspotential mediators the same analysis (although evideatthis was not reported). This
study adds further evident®the roleof rumination (and worryaspotential mediator

variables, although there was no differentiation between facets of rumination.
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Using the same design, Batiakal. (2013) expanded on the Shaétal. (2010)
studyby including affectasa fourth potential mediator variable. The Sobel-Goodman (Sobel,
1982; Goodman, 1960) mediation method was usekkeping with previous studies,
increased mindfulness skills statistically mediated the relationship between MBCT and
reduced depressive symptoms. Further, the relationship between mindfulness and depressive
symptoms was statistically mediatiega reductionn worry and increasi positive affect.

In turn, the relationship between worry and reduced depressive symptoms was statistically
mediatedoy both positive and negative affect; thus results showed support for both cognitive
and affective variableis the mediation chain. The authors suggested reduced worrying may
improveaffect and leado less negative cognition.

Unlike previous studies, rumination was not a significant mediator. The authors
suggested this was dteediffering levels of depression between study participants; different
mediators may be active accordioghe level of symptom severity. Participants wiere
remission and had experiencadeast one depressive episode; contrastingligpth the van
Aalderenetal. (2011) and Shahatal. (2010) studies, participants had experienced three or
more episodes of depression and some were currently depressed or experiencing residual
symptoms.

Another finding of the Batinktal. (2013) study supports the premise different
mediators are involved depending on particiggmi®r depression experienda.those with
two or fewer episodes, cognitive (mindfulness and worry) &na lesser extent, affective
processes statistically mediated the effects of MBCT. For those with three or more episodes,
only affect was a significant mediator. This wwagontrasto van Aaldereretal. (2011) who
found support for cognitive mediatdrsparticipants with three or more depressive episodes
(although affect was not measured). Perhaps this wa® dhance sampling differences

between the two groups of participants with three or more depressive episodes. Also power
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issues may have impacted on the Baghél. (2013) finding sincé involved a small sub-
sample N=59) compared with the larger van Aaldeet@l. (2011) sampleN=205).

Despite this, the idea that affective changes play a more promineirt da@pression
for those individuals with greater prior experience fits withiddd (Teasdale, 1988)
describedin which dysphoric moo proposedo reactivate established negative thinking
patterns leadintp depressive relapse. Further rese@clquiredto understand which
mediators are important for individuals with greater depression experience.

SummaryThe above four studies reviewed provided further evidemsapport
mindfulness skillasa mediator of the benefaioutcomes of MBIs, however rumination
received mixed support. Two studies found ruminatmloe a significant mediator variable,
one of which found support for both adaptive and maladaptive facets of rumination.
Conversely another only found support for the brooding facet and a fourth study did not find
ruminationto be a significant mediatorhe mixed findings may be a result of power issues,
chance variatiom samples and differing rumination measures (see Table 2). Further
researchs requiredto clarify the roleof rumination; separating out the adaptive and
maladaptive facets which may have opposing roles. Future studies would benefit from a
“treatmentasusual control group (as two of the RCTs did)help establish efficacy of
MBIs over othetreatments.

Two studies reviewed wor@san additional mediator and found emerging support
for this; although both used the same worry measure whictbelaighly correlated with
rumination measures. One study also explored affect and fourtd b@smore important
than previously mentioned cognitive mediators for participants with greater experience of
depressive episodes, keeping with théAH (Teasdale, 1988). A complex pictuse

emerging whereby several different mediators may play arrdhe beneficial outcomes of
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MBIs and these may differ accorditgindividual experience. Another mediator variable,
cognitive reactivity will now be reviewed.

Cognitive reactivity (also emotional reactivity and self-compassion). Cognitive
reactivityis the degredy which dysphoric mood reactivates increased negative information
processing (Lau, Segal & Williams, 200#).keeping with Teasddke (1988)DAH,
cognitive reactivity represents a risk factor for depressive relapsee{ahy2004)lt is
thought MBIs help individuals recognise when their misodieteriorating and switcio a
non-reactive ‘(beind’) mode of mind, preventing negative thoughts and feelings spiraling into
depression (Raext al., 2009).

The previously reviewed Raesal. (2009) studyound increased mindfulness skills
statistically mediated the effect of MBCT on reduced cognitive reactivity. Three further
studies have examined the mediating role of reduced reactivity (cognitive or emotional) and
these will now be reviewed. All were RCTs and had high quality ratings ranging fram .88
.96 (see Table 1). One study also included self-compaaseamother mediator variable;
valuableto explore since attendirtg present experiences widm attitude of self-compassion
is fundamentain MBCT (Segaktal., 2013).

Kuyken et al. (2010); Britton et al. (2012); Garland et al. (2012). Kuykenetal.

(2010) explored cognitive reactivity, mindfulness and self-compassipatential mediators.
Mindfulness and self-compassion were measured through self-report. Cognitive reactivity
was assessed one month post-intervention. A sad mood induction w&s mssgure the
reinstatement of a depressed moogarticipants; potentially a more reliable approach than a
self-report measure of cognitive reactivity. Depressive relapse was assessed 15-months post-
intervention.

A mediation framework recommendbyg Kraemer, Wilson, Fairburn and Agras

(2002) was used. Increased mindfulness and self-compassion statistically mediated the
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relationship between MBCT and less severe depressive symatéoiew-up; thus finding
initial support for self-compassi@sa mediator. MBCT participants had higher cognitive
reactivity than controls; further cognitive reactivity statistically mediated the relationship
between groupnd depressive relapse. For controls, higher cognitive reactivity was
associated with worse depressive outcomes. However; forithts= MBCT group, higher
cognitive reactivity was not linketth worse depressive outcomes dndppeared thatn
increasan self-compassion nullified the relationship. The authors hypothesised whilst
negative mood may continte reactivate dysfunctional thought patteimgeople post-
MBCT, the intervention may change individisatesponset® these thoughts, preventing
depressive relapse .

Cognitive reactivity was measured immediately post-MBCT period whilst depressive
relapse was assessa#d 5-months follow up, helping establish a temporal sequence of
change for the mediator and outcome variables, thus giving additmnfadenceto
reductiongn cognitive reactivityasa potential mechanism of action for MBCT (Kuykein
al., 2010)In summary, MBCT may makanindividual more aware of their negative
thoughts however; the viscious cycle outlinedheDAH (Teasdale, 1988) between
reactivation of negative processing and depressed mood appebhecihterruptedby greater
compassion towards oise¢houghts and feelings.

In aRCT study, Brittonetal. (2012) explored emotional reactivity (the intensity of
affective responsm a stressorasa mediator; another important and under-researched
mediator since MBCT trains peogleaccept negative emotions rather than over-evaluate
these (Brittoretal. 2012). The Preacher and Hayes (2008) approach with a bootstrapping
procedure was used. Reduced emotional reactivity partially statistically mediated the

relationship between MBCT and improved depressive symptoms, which the authors
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suggested was supportiveasfemotion-regulation model of mindfulness, rather than a
purely cognitive one.

Finally,in anRCT, Garlancetal. (2012) used a novel application of MB&Rvomen
with IBS. The support group control was a positive feature of the study (as described earlier).
Using structural equation modelling, the relationship between MBSR and IBS severity was
statistically mediatedly increasede-interpretation of pain sensations along with decreased
visceral sensitivity. Decreased visceral sensitivity inasrn statistically mediateloly
improved non-reactivity. Finally, improved non-reactivity (along with lessened visceral
sensitivity and IBS severity) statistically mediated the relationship between MBSR and
improved IBS-related quality of life; consistent with the possibility that a non-reactive mind-
set was beneficiah reducing IBS severity and quality of life impact. However,
generalisabilitys limited by the absence of males, along with MBSR adaptatmasdress
IBS-related concerns.

SummaryAll three studies provided initial support for the mediating odlaon-
reactivity (cognitive and emotional) the relationship between MBI and a range of
beneficial outcomes (reduced depressive relapse, depressive symptoms, IBS severity and
quality of life); in populationsn remission from depression and with IBS. Findings provided
further support for the DAH (Teasdale, 1988) for depressive relapse. The social support
group controlin one study seemed a better approach than the waitlist or maintenance ADM
controls usedh others, since this was simil@ra MBI (in terms of group contact). Overall,
findings suggest MBCT may have both cognitive and emotional regulatory effects, thus both
cognitive and affective components should be further explsetediators.

In contrasto Raeset al. (2009), Kuykeretal. (2010) found MBCT increasegher
than decreased cognitive reactivity; perhapstdukfferencesn the measurement of

cognitive reactivity (self-report versus laboratory induced), participarnte Kuykenret al.
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(2010) study had also recently stopped ADM. Howearimcreasen self-compassion
prevented higher cognitive reactivity leadiiogvorse depressive outcomes (Kuylatial.,
2010).

Thus MBCT may have helped participants hold negative thoughigareness whilst
adoptingan attitude of self-compassion which potentially protected them from a depressed
mood;in keeping with research that has found self-compassibavean attenuating effect
on negative life events (Leary, Tate, Adams, Allen & Hancock, 2007). Self-compassion
thereforejn additionto non-reactivity, represents another potential mediator requiring further
investigation (particularly the interaction between these).

Reper ceiving. Several theoretical models of how MBIs work emphasise reperceiving
(de-centeringpsanintegral mechanism of action (e.g. Garland, Gaylord & Park, 2009; Holas
& Jankowski, 2013; Shapiro, Carlson, Astin & Freedman 2006). Shejzito(2006)
proposed increased mindfulness ledisicreased reperceiving. Reperceiviaglefinedasa
meta-mechanism, from which stem four further meclmas(self-regulation and self-
management; emotional cognitive and behavioural flexibility; values clarification and
exposure), which leai beneficial outcomes of mindfulness (Shagmtal., 2006).

Reperceiving involves a perspective shift, wherabindividual steps back from their
thought contents and views them with greater objectivity (Shapab, 2006) asin the
“beind mode (Segattal., 2013). Despite the theoretical attention gitcereperceiving,
only two studies have exploré&d

Carmody et al., (2009); Bieling et al. (2012).Carmodyet al. (2009) tested the Shapiro
etal. (2006) modeh a pre-post design. Mediation analyses using the Baron and Kenny
(1986) approach did not find reperceiving significantly statistically mediated the relationship
between mindfulness and the other dependent variables (self-regulation, values clarification,

cognitive and behavioural flexibility, exposure). The authors speculated mindfulness and
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reperceiving may be overlapping constructs that both improve following the MBI. A second
mediation analysis used a composite variable of mindfulness and reperceiving scores. Values
clarification and increases emotional, cognitive and behavioural flexibility partially

mediated the relationship between the composite variable and a redugsychological
symptoms.

Therefore, only partial support was found for the Shagtied. (2006) model.

Carmodyet al. (2009) discussed potential difficultimsmeasuring variables the modellt

is unclear whether the measurveare reliable; especially since the exposure variable measure
was unpublished and was unassessed for vabditgliability. This combined with the pre-

post design contributed a lower quality rating (.77; see Table 1).

Bieling etal. (2012) improved on the study througR@T design. Participants
completed two self-report measures for decentering, along with measuwesination and
curiosity (not examinetly the other studies). The Kraemer, Kiernan, Essex and Kupfer
(2008) regression approathmediation was used. Change<uriosity and only onef the
two decentering measures predicted depression scores for MBCT partiaigxiionth
follow-up. In keeping with the previous mixed results; rumination did not predict depressive
scoresat follow-up, perhaps du® a shortcoming of the measurement scale used for
rumination (Bielingetal., 2012). Power issues may have impacted on these findings due
the small sample size, one reason why the study was giguality rating of .75 (see
Table 1).

Summary.These two studies provided limited evidence for reperceas@gmediator
variable. One found reperceiving alone was not a mediating variable; the other found only
one of the two decentering measures was signifiogmtedicting later depression scores.

Both studies potentially had issues with the validity of measOngserhaps reperceiving

part of the same construas mindfulness, wherebgsan individual becomes more mindful
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and enters thébeind mode (Segattal., 2013), they view their thoughds passing events
andcantherefore step back and see them more objectively. Further rese@ghired

before conclusionsanbe drawnin relationto models (e.g. Shapiret al., 2006) which
centrally place reperceiving the workingsof MBIs. The remaining two mediators: attention
and daily spiritual experiences will now be considered.

Attention.

Anderson, Lau, Segal and Bishop (2007). Bishopet al. (2004) proposed a two-part
model of mindfulness: firstly, self-regulation of attention onto immediate present experience,
and secondly, adoptiran attitude of openness, acceptance and curiosity towards
experiences. Thus self-regulated attentsoviewedasa key component of mindfulness,
requiring skillsin sustained attention on present experience and switching attention when
thoughts wander. Along with inhibition of elaborative processing (allowing more resources
for present focusing) and non-directed attentdenhance awareness of present experiences
by losing pre-assumptions i.e. seeing objesis$ for the firsttime (Bishopetal., 2004).

Andersoretal. (2007) tested the model usagRCT design, although the study did
not adequately describe participants or randomisation, reducing the quality rating (.81, see
Table 1). Additionallyaswith many other RCTs reviewed, a waitlist control was used.
Improvementsn mindfulness post-MBSR were only correlated with improvemientsie of
the four attention skills: object detecti(@measure of non-directed attention). Thus MBSR
participation appearei be associated with enhanced awareness of the present without pre-
conceived assumptions. Increagesmotional well-being post-MBSR were associated with
improved mindfulness but this relationship was not statistically medigtedprovementsn
object detection. Details of the mediation test used were unreported.

Thus the study did not support the attentional control component of the Risilop

(2004) model. The authors concluded the incregas@filtered awareness of the present
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moment post-MBSR (measurbg object detection) was more closely linkedhe second
component of the model, than with the first component of attentional control. This was a
single study and one which nedgdse replicated with a more robust design before attention
is ruled outasa potential mechanism.

Daily spiritual experiences.

Greeson et al. (2011).MBSR has origingn the Buddhist faith and mindfulness
meditation has been describesh typeof transcendence (Greesetal. 2011). Increased
daily spiritual experiences (awareness of and relationship with the transcendent; &reeson
al., 2011) were exploressa potential mediatan a prospective, observational trial.
Mediation analyses using structural equation modelling found supp@m éxploratory
model whereby improved mindfulness partially statistically mediated the relationship
between increased daily spiritual experiences and better mental health post-MBSR. The
authors suggested MBIs help individuals disengage from distracting self-focused narratives
and notice spiritually-related experiences. The lack of control group, incomplete participant
description and potential confounding varialllest confidencan the findings and reflects
the quality score of .77 (see Table 1).

Most participants had religious affiliations and half reported deepening spiritaslity
a reason for doing MBSR. Additionally, the majority stateddvance they expectéal
benefit from the intervention. Thus, combination with self-report measures, participants
may have been inclindd report benefits e.qg. increased spirituality. Further resesrch
neededo replicate these findings) samples without religious affiliation or prior
expectations before conclusiotenbe drawn.

Discussion
Eighteen articles exploring a rangkpotential psychological mediators (mindfulness,

rumination, worry, affect, non-reactivity, reperceiving, self-compassion, attentional control
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and daily spiritual experiences) for the efficacy of MBls on psychological distress were
critiqgued. Articesencompassed healthy and clinical adult samples (including depression,
anxiety disorders, hypochondriasis, IBS and cancer) and used a variety of outcomes measures
relatedto psychological distress. The qualdfevidence varied depending on study design
(scores ranged from .@d 1.0; see Table 1); however the numbeRCTSs was encouraging.
Overall therdas a lackof published studiem this area, leaving many questions unanswered
about the potential mechanisms of MBIs.

Mindfulness was the most frequently researched mediator and there was reasonable
evidence consistent with the possibility that MBIs ea¢ktast some of their salutary effects
on psychological distress through improved mindfulness skills. Thus supporting the premise
that MBIs help individuals disengage fronidoing’ mode of mindo a“beind’ mode (Segal
etal., 2013), which may be consistent with reduced rumination and distress. Mindfulness was
foundto fully (Branstrometal., 2010; Carmody & Baer, 2007; Nyklicekal., 2013; Raes et
al., 2009; McManustal., 2012 & Vollesta@tal., 2011) or partially mediate (Nyklicek &
Kuijpers, 2008) the relationship between MBIs and a wide range of beneficial psychological
outcomes within different samples.

However, mindfulness a multi-face¢d construct (Baeet al., 2006) and other
variables are therefore liketg play a rolegn the mechanisms of MBIs. Four studies
researched decreased rumina@ga mediator with mixed results; half found support for
rumination (van Aaldereatal., 2011 & Heeren & Philippot, 2011), whereas Shahal.
(2010) only found support for the brooding facet, and Badtraf. (2013) did not find
ruminationto be a significant mediator. There did not sderbe a patterm relationto the
problems participants presented with (e.g. the severity of depression) and the findings;
perhaps the mixed results may therefore have reflected issues with measurement and lack of

power. Further research into this variaisleequired before conclusions can be drawn about
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the role of rumination, and theorigswhich ruminations premisedascentralin depressive
relapse (e.g. Segatal., 2013; TeasddeDAH, 1988).

Potential support was found for the related mediatingableorry (van Aaldereret
al., 2011 & Batinketal., 2013) and affect (Batirdt al. 2013; the latter appearing more
important than cognitive mediators for people with more experience of depression. Tentative
support was found for the mediating role of non-reactivity (cognitive and emotional [Kuyken
etal., 2010; Brittoretal., 2012 & Garlanetal., 2012]) and thus for the DAH (Teasdale,
1988). Surprisingly, Kuykenrtal. (2010) found cognitive reactivity increased post-MBlI,
although the relationship with depressive symptoms was nullified through ieds=df
compassion. Self-compassion was not explareahyof the other studies and should be
further researcheadsa potential mediator, given the attitude of self-compassion encouraged
by MBIs (Segaktal., 2013) and the potential interaction with cognitive reactivity.

Despite several theoretical models (e.g. Shagiied., 2006) placingnimportance on
reperceiving, this variable (and therefore such models) received only limited support.
Carmodyet al. (2009) found reperceiving was only a significant mediator when combined
with mindfulness. Bielinget al. (2012) found only one of two decentering measures predicted
depression scores. The authors commented findings may have reflected shortcomings
reperceiving measures used. Therefore, attentioricbewgivento developing valid
measures for other mediators additionto mindfulnesslit should also be considered that
some mediator variables (e.g. reperceiving) lmayart of the same overlapping constrast
mindfulness and further research should attamphtangle which are distinct and which are
part of a broader mindfulness construct.

Finally neither attention (Andersatal., 2007) nor daily spiritual experiences
(Greesoretal., 2011) were fountb be significant mediator variables, altlyiwon the basis

of single studies and potential power issites,not possibldéo draw conclusions about the
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mediating role®f these variables or validity of related theory (e.g. the Bighap [2004]
model).

Additionally, in studies where significant mediators were found, results should be
interpreted cautiouslgistemporal effects were not usually measured, meaning mediation was
not conclusive. Mediationanonly be conclusively establishddchangesn the mediator
variable precede changesthe outcome variables (Vollestatlal., 2011). Further, over-
representation of white, female Westerriarsamplesimits generalizability of findings.

More researcis warrantedo shed light on the complex area of how MBIs wanka wider

variety of populations and ages. The findings from the small number of published studies
need replicating and new variables explored. The case for a mediator does not come from a
single study buis built from the findings of a sequence of studies (Kazdin, 2007), which will
help refine theories not only of how MBIs work but of the cognitive procdssesfich

distress and disorders suabdepression can occur. Additional recommendations for future
research will now be discussed.

Implicationsfor research and clinical practice

Given the range of techniques learnt during MBIs, there are a wide number of
potential meditators. When selecting varialiteexplore, researchers would benefit from
continuingto draw on existing theories of how mindfulness wotkss notto say such
theories are correct, however, they provide a starting point and enable hyptuteses
developed and tested whichnleadto theory being refined (Shapietal., 2006).

Other recommendations concern study design and measures. There aretbenefits
RCT design where a control group receives a similar intervention (e.g. supporirgroup
Garlandet al., 2012), rather than a waitlist control which usedhany of the RCTs.
Consideration should be givemmeasures; particularly for mindfulness where a multi-

dimensional measuis preferable but alsm developing reliable measures for other mediator
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concepts e.g. rumination. Recognising the limitations of self-report, alternative measures
should be included; for example behavioural measures of mindfgnehasassessing how
participants use mindfulness skiltscope with laboratory stressors (Batal., 2006).

Future researchers should also consider the choice of mediation analysis and sample
sizeto ensure substantial powterdetect the expected size of effect (see Fritz & MacKinnon,
2007). Researchers should report mediation effect @zgpport comparison of findings
between studie$n addition,so mediationcanbe more definitively established, measures
should be takemid-point through the MBlaswell aspre- and post-test (&3 Vollestadet
al., 2011). Finally, competenae the delivery of MBIs could be independently assessed (as
in McManusetal., 2012), for example using the MBI Teaching Assessment Criteria (MBI-
TAC; Craneetal., 2012).

Pertinent questions that netecbe addressed include whether MBSR and MBCT have
different mechanisms; also whether certain mediator variables are more important for
different populations (suggestbg Batinketal., 2013) It was noteworthy that the mediator
variables reviewed were mainly cognitivenature; physical mediators were absarthe
literature.

Michalak, Burg and Heidenrecih (2012) describe how MBCT exercises focus on
developing bodily awareness. Physical sensationsastbtle breath are usedananchorto
present experience, whenever the mind begimgander and engagpe rumination (Segadt
al., 2013). Thus the body importantin MBIs (Michalaketal., 2012). Further, the
Interacting Cognitive Subsystems theory (ICS; Teasdale & Barnard, 1993) highlights the role
of the bodyin depression; proposing cognitive and sensory information (including bodily
sensation) combine leadingthe experience of emotion. ‘Aepressive interlockwhereby
cognitive and sensory subsystems become s$tualself-perpetuating cycle thoughtto

maintain depression or ledalrelapse (Teasdale & Barnard, 1993).
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Given this,it is surprising research into physical mediators of MBI outcomes has been
neglected; for example body postué@ intentional shifin postureto one that embodies
alertness may change the approacindividual takego their experience during mindfulness
practice (Segadtal., 2013). Michalalet al. (2012) argue that considering embodied effects
of MBCT may helpn understandings mechanisms of action.

Increased understanding of how MBIs exert therapeutic effects for peapstress
should enable these treatmetatde honed through including more effective components;
improving clinical outcomes. Given MBIs are currently recommended for people with
recurrent, relapsing depression (National Institute for Health and Care Excellence, 2011), this
could represent a reductiamfinancial burderio society through reduced treatment costs
(Segaletal., 2013) and increased work productivity. Importantly, the burden of emotional
pain could also be reduced for individuals (Segal., 2013).

Conclusion

This review found reasonable evidence for the role of improved mindfulnessaskills
a statistical mediator of the relationship between MBIs and reduced psychological distress.
Results for other psychological mediator variables were less conclusive apaucity of
studies and issues with the validity of the measures used. Further reseagqctiredto
unpick which variables make MBIs effectit@improve future treatments. Researchers could
helpfully widen their focuso examine the potential role of the badybringing about the

beneficial outcomes of MBI&p additionto cognitive mediators.
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Abstract
Embodied emotion theory hypothesises a reciprocal relationship between physical expression
of emotion and the mannegr which emotional informatiors perceived. The Integrated
Cognitive Subsystems (ICS) theory of depression and Mindfulness-Based Interventions
(MBIs) propose the bodgskeyin the development and treatment of depression. This study
investigated the relationship between posture and outcomes of mindfulness practice;
participants meditatingn anupright posture were predictéalreport greater mindfulness,
positive affect and distress tolerance thraa slouched posture. A non-clinical, adult sample
(N=39) carried out a 15-minute mindfulness breathing exeircigpright and slouched
posturesn a counter-balanced within-participant design, with outcome measures of
mindfulness, affect and distress tolerance. Participants also reported qualitative experiences.
Dueto order effects, only data from the first posture participants adopted were analysed,
converting the study into a between-participant design.

Hypotheses were not supported; between-subjects analyses found no difference
participantsreported mindfulness, affect or distress tolerance between the two posture
groups; potentially dus measurement or power issues. Keeping with previous MBI
research, negative affect decreased following the prantioath postures. There was
tentative evidence that distress tolerance decraasbd slouched posture condition;
although there was no chanigehe upright condition. Qualitatively, participants reported
breathing was more difficult when slouched. These two findings may provide some support
for the importance of attendirig an upright posturén mindfulness practice. Further research
is requiredto understand the role of the boktydepression and MBIs.

Keywords:mindfulness, posture, mood, distress tolerance
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The Effect of Body Posture on the Outcomes and Experiences of Mindfulness Practice

Mindfulnessis awareness occurring when purposefully paying attetdionr present
moment experience; turning towaitson-judgmentally and with acceptance, whatever our
experiencas (Kabat-Zinn, 2003). Mindfulness-based interventions (MBIs) are used clinically
to reduce psychological distress, protect against recurrent depression relapse and improve
wellbeing; two frequently used MBIs are Mindfulness-based stress reduction (MBSR; Kabat-
Zinn, 1982) and Mindfulness Based Cognitive Therapy (MBCT; Segal, Williams & Teasdale,
2013). Both have been foumalbe clinically effective; MBSR has been associated with
reduced medical symptoms and psychological distress (Carmody, Baer, Lykins & Olendzki,
2009). A recent review found MBCIB be effectivan preventing relapsa individuals with
three or more previous depressive episodes (Metcalf & Dimidijan, 2014).

Whilst thereis increasing evidend® suggest MBIs are effective, there has been less
focus on mechanisnisy which they exert their salutary effects (Baer, 2009). Further,
research that has been carried out has largely focused on cognitive mediator variables, such
asmindfulness skills (e.g. Branstrosbal., 2010); rumination (e.g. van Aalderetral.,

2011), self-compassion (e.g. Kuyketal., 2010) and affect (Batirdt al. 2013. Physical
mediators have not yet been explomethe literature whihis surprising given the focus on
the bodyin mindfulness practice (e.g. the body scan, Michalak, Burg & Heidenreich, 2012)
andin theory underpinning MBCT.

Segaletal. (2013) explain how the body scan teaches individodlang attentiorto
the body, useful since powerful emotia@be expresseth the body. This enables MBI
participantgo shift from thinking about feeling® a new perspectivef exploring the felt
sense of emotiom their body. Thus the body centralin the theory underpinning MBCTn

which depressive experience representSdistilled essence of many experiences of mind,
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feelings, and body As such, relapsis proposedo involve automatic reactivation of a

“whole, integrated, packagé characteristic thoughts, feelings, and physical sensétions
(Segal, Williams & Teasdale, 2002, p.67); further, thoughts, emotions and physical feelings
are hypothesiset reinforce each other through feedback loops (Setgdl, 2002).

This view of depressive experienoewhich thebody affects the mind, links into the
theoryof embodied emotionn which therds a proposed reciprocal relationship between
physical expression of emotion and the wawhich emotional informatiors perceived
(Niedenthal, 2007). For example, when adopting positive facial expressions, individuals have
reported increased positive mood (Kleinke, Peterson & Rutledge, 1998) suggesting facial
expressions are relate@lemotional experience.

A similar embodied relationship has been found for posture; Stepper and Strack
(1993) found participants reported more pride when receiving feedback about their Buccess
anachievement task whem anupright rather than slouched posture. Similarly, Bohns and
Wiltermuth (2012) found participants adopting expansd@minant poses (with limbs
extending from their body) displayed higher pain threshioldslationto anarm tourniquet,
than thosén a neutral, or constrictelsubmissivé posture (with torso curving inwards).

Thus posture has been fouiechot only impacbn the experiencef emotion but alsan
individual's abilityto tolerate behavioural distress. Niedenthal, Barsalou, Winkielman,
Krauth-Gruber and Ric (2005) conclude thisrstrong evidence for the embodiment of
emotional processing.

The Integrated Cognitive Subsystems theory (ICS; Teasdale & Barnard, 1993) could
explain effects of embodied emotidn.contrasto pure cognitive theories of emotion, ICS
proposes both proprioceptive sensory information from the body and cognitive information

(e.g. thougts and meanings) combine together leadmthe experiencef emotion.
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Emotionis hypothesisedb arise through the activation of schematic models based on
previous experiences that have elicited a given emaotitre individual (Teasdale, 1999).

A study by Oosterwijki, Rotteveel, Fischer and Hessa (2009) demonstrated such an
interaction between the activation of bodily and cognitive sub-systems; they found
participants' posture decreased in height when generating disappointment related words
(which led to increased feelings of disappointment), in comparison to when generating pride
related words. In ICS, it is proposed that a “depressive interlock”, whereby cognitive and
sensory subsystems become stuck in a self-perpetuating cycle, maintains depression or causes
relapse (Teasdale, 1999).

MBIs are hypothesised to help individuals recognise and exit from automatic negative
spirals through increased awareness; allowing processing of depression-related information in
an alternative way, reducing the likelihood of relapse (Segal et al. 2002). Mindfulness
training also increases awareness of bodily sensory information (Michalak, Troje &
Heidenreich, 2011). Since the body is thought to be part of the automatic feedback loop
causing and maintaining depressiairean be used as an “ally” in changing this (Crane, 2009,

p.52). Michalak et al. (2011) propose mindfulness training may help individuals with a
depression history become aware of subtle bodily changes linked to low mood, e.g. neck
tension, which could enable self-care action before depression becomes reactivated.

In keeping with theory underpinning MBCT, attention is given to posture during
mindfulness meditation. In MBCT practicerficipants are invited to, “allow your back to
adopt an erect, dignifiednd comfortable posture” (Segal et al., 2013). MBCT draws on
Buddhist traditions which also emphasise the importance of upright posture and acknowledge
the relationship between posture and emotion. According to the Zen Buddhism master,
Dogen,...one must sit with a sense of dignity and grandeur, like a mountain or a giant pine...

The innate dignity of man is physiologically manifested in his erect back, since he alone of
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all creatures has this capacity to hold his spinal column vertical.” (Kapleau, 1980, p. 10, as
cited in Roberts & Arefi-Afshar, 2007).

Despite this, theress anapparent absencd research exploring the roté posturein
the outcomes of mindfulness trainimg,in the embodied effects of MBIs. The only known
research lookingt the embodied effect of mindfulness practice iwaMichalaketal.
(2011), although the study explored the effects of MBCT on gait patiefaemerly
depressed participants. Michalatal. (2011) hypothesised the manmewhich individuals
walk would provide body feedbackn the maintenance of depression. Post-MBCT,
participantsgait patterns (walking speed and upper body movement) were normalised;
suggestiveof anembodied effect of mindfulness training (Michagdlal., 2011). However,
this was not associated with significant changegsidual depressive symptoms or self-
reported mindfulness; the authors proposed this may have beemdifierent trajectories
for changesn bodily and mood/cognitive symptoms post-MBCT.

Michalaketal. (2012) argue a heightened awareness of the relationship between
bodily and cognitive states through mindfulness training may eaalelividualto change
a depressive movementt posture (e.g. slouching) into a more beneficial one for their mood.
This study aim$o address a gap the literature through providing empirical support for the
importance of attendingp an upright posture during mindfulness practice amexplore the
significance of thisn relationto practice outcomes. The study aim was therefore
investigde the effect of body posture (upright versus slouched) on known outcomes and
experience of mindfulness practice.

Groups of non-clinical, adult participants carried out two 15-minute mindfulness
practices (following the breath) ontreanupright and oncen a slouched posture, the order
of which was counter-balanced. They completed self-report questionnaire measures of mood

and distress tolerance before and after the mindfulness prastwell asa mindfulness
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measure post-practice. After the practices, participants were @sexvide written
information about their qualitative experiences of the meditatiotie two different
postures.

Based on limited past research, along with the theories underpinning MBCT and of
embodied emotion reviewed above, the following hypotheses were made:

o Participants will have higher levels of mindfulness following mindfulness

practicein the upright posture condition thanthe slouched posture condition

. Participants will experience more positive and less negatozel following

mindfulness practica the upright posture condition thanthe slouched posture

condition

o Participants will have higher perceived distress tolerance following

mindfulness practica the upright posture condition thanthe slouched posture

condition.

No predictions were mada relationto participants’ qualitative experiences of the

similarities and differences between the mindfulness pradtidbe upright versus slouched

posture conditions.

Method
Participants
Thirty nine adults participated the study. Participants were from the community and
not a clinical population; Table 1 outlines sample demographics and past yoga/meditation
experienceln calculating the required sample size, no past studies were found which closely
matched the current study design. The two most similar gave effect sizes of .61 (Bohns &

Wiltermuth, 2012) and .41 (Michalak al., 2011). As a conservative estimate the smaller
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effect size was useaba guide for the power analysis. A G*Power analysis using the effect
size of .41, power of .08 anrdlevel of .05 indicated a sample size of 39.

Table 1

Demographic details of the sample

Demographic Demographic category Frequency of participants
Age (years) 20-29 16
30-39 5
40-49 6
50-59 11
60-69 1
Gender Female 30
Male 9
Ethnicity White 37
Asian 1
Prefer noto say 1
Occupation Undergraduate student 4
Postgraduate student 16
Other occupation 19
Practiced yoga or meditatibn No 11
Yes 27
Frequency of practiée Daily to several times a week 5
Several times a montb 11
monthly
Several times a ye#o less than 11
once a year

Note.'n=38 answering this question
Data from participants who stated that they practiced yoga or meditatidi)(

University students were recruited through posters (see Appendix C) displayed around
campus, group e-mails and class announcenbgrite researcher. Remaining participants
were members of the public recruitegposters displayeith public areas (e.g. coffee shops),
through approaching community groups (e.g. exercise classes) and advertasirgnbne

community web forum (Gumtree.com). Participants therefore self-selediake part.
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Potential participants registered their intel®se-mail and were sent a study information
leaflet (see Appendix Djo read before deciding whetherparticipate. Participants had
opportunityto e-mail the researcher with queries about the studgvance.

Participants were eligible take part provided they did not meet the exclusion criteria
outlined on the consent forra) current diagnosis of, or currently receiving treatmenafor
active mood disordem orderto prevent causing any heightened disttegsarticipants
(however, participants who were not currently depressed but who were on maintenance
antidepressant medicatiomprevent reoccurrence of depression were @participate);

b) postural difficulties which would makedifficult or uncomfortablgo remainin a seated
position for 15 minutesAs anincentive, entry into a prize drawwin £50 of Amazon
vouchers was offered.

Ethics

Full approval of the study was sought from and grahteithe Salomons Ethics Panel,
Canterbury Christ Church UniversityeesAppendix E for approval letter. The British
Psychological Society (B3) Code of Human Research Ethics guidelines were followed
(BPS, 2014).

Design

The study initially used a within-subjects design. The independent variable was
posture(2 levels: upright/slouched) and dependent variables were mindfulness, mood and
distress tolerance. Participants completed pre-test quantitative measures (mood and distress
tolerance) prioto adopting the first posture which was held during a 15-minute mindfulness
practice. Post-test measures (mood, distress tolerance, state mindfulness, posture ratings for
comfort and difficulty, a questionnaire desigriectlicit qualitative experience of the
practice) were taken. Mindfulness was only measured following the praxtiwaimise the

number of measures and session duration. Following a liheeame procedure was
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repeated with the second posture; the oofierhich was counterbalanced between groups.
Finally there wasnopen-ended questionnairewhich participants provided qualitative
information about their differing experiences between the two postures; information which
may not have been apparent from the outcome measures.
M easur es

Mindfulness. The self-report Toronto Mindfulness Scale (TMS; ledal., 2006; see
Appendix F) was useiib measure participaritmindfulness level post-practice. The TMS
was chosen sindeis a measure of state mindfulness (most scales measure trait mindfulness)
andis brief (13 items)lt comprises two factors of mindfulness: decentering and curiosity,
providing total scores fagachof these factorga higher score represents greater state
mindfulness). The TM$ reportedasbeing a reliable and valid measwfenindfulness: the
TMS had high internal consistency wah alphaco-efficient of .95 andin average item-total
correlation of .53 (Laetal., 2006). Additionally, criterion validity was demonstraigd
higher scores on the two TMS factors (curiosity and decentering) for participants post-MBSR
(Lauetal., 2006).

Mood. The self-report Positive and Negative Affect Schedule (PANAS; Watson,
Clark & Tellegen, 1988; see Appendix G) was usedheasure participaritmood before and
after the mindfulness practice. Permisdioneproduce the PANAS was grantayglthe
authors and the American Psychological Society. The PANAS was chsisemntwo brief
(10-item) scales which measure two mood dimensions comprising total scbogls
positive and negative affect. Positive affect (PA) represents the &xighich anindividual
feels enthused, active and alert. A low tétAl scoreis characterisetly feelings of sadness
and lethargy, whereas hi§A is definedby energy, concentration and pleasure. Negative

affect (NA) represents subjective distress and unpleasant feelings (e.g. anger and guilt).
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Whilst a high totaNA scoreis characterizetby high levels of these aversive mood states,
low NA signifies calmness and serenity (Watsoal., 1988).

Watsonetal. (1988) reported good external validity (.65) for e schedule with
the Hopkins Symptoms Checklist (Derogatis, Lipman, Rickels, Uhlenhuth & Covi, 13X4).
was foundo be significantly negatively correlated (-.35) with the Beck Depression Inventory
(Beck, Ward, Mendelson, Mock & Erbaugh, 1961). The test-retest reliability of the PANAS
overan 8-week timeframén a sample of undergraduates was acceptableaniéifphaco-
efficient of between .45 and .54 (Watsstral., 1988).

Distresstolerance. The self-report Distress Tolerance Scale (DTS; Simons & Gaher,
2005; see Appendix H) was usiedmeasure participaritemotional distress tolerance pre-
and post-test. Distress tolerance relédebe capacityo experience and withstand negative
psychological states whighcludes actions thanindividual may takeo alleviate such
states (Simons & Gaher, 2005). Low distress tolerance (repressradolv DTS score)
occurs wheranindividual finds distress unbearable and they feel urtalitepe with the
distress (Simons & Gaher, 2005).

The 15-item DTS comprises four first order factors (appraisal, tolerance, regulation
and absorption) which are indiceg®f a general distress tolerance (represenyatie total
DTS score usenh the study analyses). Four sub-scale scores are calculated from the mean of
the items relatingo each sub-scale, and the total DTS sct®oalculated from the mean of
the four sub-scales. The DTS was chaasihis the only measuref emotional distress
tolerance pese(rather than a measure of persisteinca stressful and uncomfortable task
e.g. breath-holding) [Simons & Gaher, 2005].

In a student sample, the DTS was fotmtle negatively associated with measuries

affective distress (i.e. negative affectivity-.59) and dysregulation (i.e. labilityz-.51) and
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positively correlated with positive affectivity<.26) [Simons & Gaher, 2005]. Test-retest
reliability over a six month interval was good (intra-cles$1) [Simon & Gaher, 2005].

Postur e comfort/difficulty. Post-test, participants were askedate how
comfortable they found each posture (on a 9-point Likert scale where “vavgs
uncomfortablé and 9 wagvery comfortabl®); along with how difficult they found to
maintain the posture (on a 9-point Likert scale where 1“exsemely difficult’ and 9 was
“not at all difficult’).

Qualitative data (questionnaire for mat). Participants were asked, “Describe your
experience during the meditation practiiicehe slouched/upright posture (you may wish
comment on what happened for you and any thoughts, emotions or physical feelings you
had) following each practicéAt the end, participants were askédid your experiencef
the meditation practice differ between the two postures (upright and slouthge?please
briefly describen what way the experiences were different for*you

Procedure

Participants were scheduleglattend a group session either on university premises
(students) or a community venue (public) withtad1 others; although due low
attendance on occasions, some participants were the only petiergroup. Group
allocation was not randomised sintéepended on availability of participants; however the
orderin which the group completed the two mediation postures was randomized where
possible whilst ensuring roughly equal numbers per condition. The author was ptedent
groups and facilitated the procedure. The session lastedtwp hours. The session format
was describedt the start of the group. All participants received the same instructions,
scriptedto ensure consistency between groups (see Appendraiticipants were reminded

of the exclusion criteria and provided written condermarticipate; see Appendix J for the
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consent form. There was opportunity for questions or conceriese addressed.
Participants were informed they could leat@any point and that their data would be coded
for anonymity.

Participants were provided with the pre- and post-test medautescorrect order of
administration. After completing the pre-test measures, participants were bovétedpt the
first seated posture following pre-recorded guidance (see Appendix K for trangenipt).
screen images (see Figure 1) of examples of upright and slouched postures wer@sshown
guide ando highlight the intended difference between tle postures; these were kept on-
screen during the practicBo minimise discomfort, participants were advised (and reminded
regularly) they could adjust the way the&gre sitting during the practice bta try to

maintain a degree of uprightness or slouchiihgpssible.

Figure 1.Examples oainupright (left) and slouched posture (igehownto participants

during the procedure
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The mindfulness practice was pre-recortiednsure consistency between groups (see
Appendix L for transcript). The transcript was used with permission from Arch and Craske
(2006) and was slightly adapted (ég.including posture reminderdj.was based on a
MBCT sitting mindfulness meditation (Segslal., 2002)in which participants were invited
to pay attentionio present moment experiences, with a focus on following the breath. The
transcript was seleati since Arch and Craske (2006) found this 15-minute exercise sufficient
for participants without previous mindfulness/meditation trainangxperience significant
emotional regulatory effects.

Following the mindfulness practice, participants were asked to complete post-test
measures and provide qualitative experiences of the practice. After a 5-minute break, during
which participants were free move around and have refreshments, the procedure was
repeated for the second posture.

Finally, participantsvere askedo write about the differences they experienced
between the mindfulness practiceshe two postures. Participants were offered opportunity
to ask questions or discuss concerns with the reseatter end (contact numbers for help
in case of distress were providedhe study information leaflet). Participants were offered
the option of being e-mailed a summary of research findings (see Appehdix M
Data analysis

Originally, a within-participants data analysis was planned. However, on the basis of
initial analyses the approathanalysis hado changeo a between-participant analysis (the
study design had both built in). For clarity, the approach takanalyse the daia described

in the results section, after findings necessitatimegchange are presented.
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Results

Exploratory analysis

Within-subject analyses were initially carried out on the quantitative data however;
the counter-balance variable (oraéposture) was significaim many of the analyses thus
invalidating these. Therefore, the approtxthe analyses had changdo a between-subject
analyses, where the data for those participants whoiwéne slouched condition first
(N=21) were comparetb those who were the upright condition firstN=18). Thus the
study design was changtma between-participants design where the independent variable
was posturg? levels: slouched / upright) and the dependent measures were state
mindfulness, distress tolerance and mood. Only data from the first mindfulness practice were
includedin the analysis since a repeated measures approach was no longer being used.
Similarly to the quantitative data, only between-participant qualitative data were used for the
content analysis due the aforementioned carry-over effectshe within-participant

analyses. The study hypotheses remained applitablbetween-participants design.

Demographics

Demographic data were compared between the two posture conditions (see Table 2).
For participants who had previous meditation/yoga experience, their data were collapsed into
two categories (low experience: no practe@racticing once a month, and high experience:
daily practiceto practicing several times a month) for the analydssignificant differences
between the two groups for meditation experience or any other demographic factors were

found.
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Table 2
Comparison of demographic variables between thepwaiure conditions
Demographic Category Slouched Upright Test statistic p value
group group
frequency frequency
Gender Male 4 5 XA(1)=.71% 71
Female 17 13
Ethnicity White 20 17 X*(2)=1.89" 72
Asian 1 0
“Prefer not 0 1
to say”
Occupation Undergraduate 4 0 X*(2)=3.59" 17
Post graduate 8 8
Other 9 10
Age® 20-24 years 3 0 W=416 91
25-29 years 5 8
30-34 years 2 2
35-39 years 1 0
40-44 years 2 0
45-49 years 1 3
50-54 years 5 3
55-59 years 2 1
60-64 years 0 0
65-69 years 0 1
Past High 9 6 .45
meditation/yoga Low : . X%(1)=.90

experiencé

Note.? Assumptionof chi-square was violated dteeat least one cell count falling <5, therefore

Fisher’s exact test resuis reported.

P\Wilcoxon rank sum test was carried out since age was ordinal data. The median gakleage

range category was used for ranking purposes.

“n=27 reported having past meditationyoga experience.
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There were also no significant differences between the two groups for any baseline
outcome measures (PANAS total positive and negative affect scores, and DTS total score);

see Table 3.

Table 3

Mean baseline outcome measures scores accotaimgup. (Upright posture group n=18,
slouched posture n=21)

Baseline M (SD) for M (SD) for t (1) p value
outcome measur: slouched group  upright group

PANAS total
positive affect 33.90 (6.16) 33.39 (6.97) 1.2 .45
score”

PANAS total
negative affect 18.20 (6.07) 19.17 (4.85) 2.0 .26
score®

DTS total score 2.51 (.83) 2.42 (.81) 1.50 37

Note.?n=20asone participant did not complete the PANAS measure correctly.

For the PANAS measures, total scataarangefrom 10-50, with higher scores
representing high levels of positive or negative affect.phlngcipants’ mean baseline scores
for positive and negative affect fell roughly witranexpected range: accorditm\Watsonet
al. (1988), a mean weekly score for total positive afe88 (SD=7.2) and for negative
affect, 17.4 $D=6.2). For the DTS mean total score, tasirange from Xo 5, with a higher
score representing higher distress tolerance; meaning on average the participants had a

roughly mean DT$otal scorejn the middle of the rangef possible scores.
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Two-tailed test results are provided throughout the results, given theflpakt
researchn this research fieltb substantiate study predictions. The findingselationto

eachhypothesis W now be considereith turn.

Mindfulness

Hypothesis:Participants will report greater mindfulness follogy mindfulness practicia

the upright posture condition thamthe slouched posture condition.

Recall that the TMS was administered after mindfulness prantibe two
conditions.It measures two facets of state mindfulness: decentering and curiosity; for each
facetanindependent t-test was conducted. There was no significant diffenetheeTMS
decentering scores between uprighit(17.5,SD=4.58) and slouched=15.10,SD=5.37)
posture conditiong(37)=-1.49p=.14. Likewise there was no significant differemté¢he
TMS curiosity scores between uprigM= 14.44,SD=4.56) and slouched/= 12.52,
SD=6.16) posture conditiong37)=-1.09,p=.28. Thus there was no evidencenkffect of
posture type on levels of mindfulness (as meashyddle TMS) and the original hypothesis

was not supported.

Distresstolerance

Hypothesis:Participants will report higher perceived distréssrance following

mindfulness practica the upright posture condition thamthe slouched posture condition.

The Distress Tolerance Scale (DTS) total score was the dependent varialhethsed
analysisAs the DTS was administered both pre- and post-mindfulness pracgeeh
condition, a two-way 2 (posture: slouch or upright) x 2 (time: before or after the mindfulness

practice) mixedANOVA was carried out with repeated measures on the time variable. Figure
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2is a line chart showing the interaction between pegiyipe andime of measurement for

mean DTS total scores.
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Figure 2.Line chart showing the interaction between posture typeiamedf measurement

for mean DTS total scores (including standard errors)

There were non-significant main effects of postif®,37) = .08p=.78, andime
F(1,37) = .51p=.48 on DTS total scores. However; there was a significant interaction
between posture x timg(1,37)=.5.69p=.02,1> =.01 (representing a small effect size;
Cohen, 1988)In orderto understand this interaction, post-hoc tests were carried out.
Independent t-tests were ugeccompare DTS total scores between participemtise two
posture conditionat the twotime points (before and after the mindfulness practice).
Dependent t-tests were ugeccomparehe DTS total scores within each posture group

before and after the mindfulness practice.
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There was no significant difference between the DTS total scores forinhibgetwo
posture conditions pre-practiaé37)=.33,p=.74; or post-practice(37)=-.89,p=.38; meaning
the hypothesis was not supported. Howewethe slouched condition, on average the DTS
total score was significantly higher pre-practice than post-prat@®=2.51,p=.02,
although when a Bonferroni correcteaf .013 was applied (due multiple comparisons)
this result neared but did not reach significaticeéhe upright condition, on average there
was no significant difference between pre- and post-practice DTS total 2€brgs:1.04,
p=.31. Thus, the DTS total scores appedoa@ducean the slouched condition between pre-

and post-practice (suggestive of a potential declieadistress tolerande this group).

Mood

Hypothesis:Participants will report higher mood ratings foliogy mindfulness practice

the upright posture condition thamthe slouched posture condition.

One participari data were removed from this analysis ttuerrorsin completing the
PANAS scales rendering their data unusable (thereforentedl; in the slouched condition
n=20,in the upright conditiom=18). The PANAS consists of two facets: total positive and
total negative scores. Feachfacet, a two-way 2 (posture: slouch or upright) x 2 (time:
beforeor after mindfulness practice) mix&dNOVA was carried out with repeated measures
on thetime variable. Figures 3 and 4 are line graphs showing the mean total negative and

positive affect scores accorditmtime of measurement across both posture conditions.
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Figure 3.Line graph showing the difference between the mean total negative affect scores

(with standard errors) accorditgtime of measurement and group
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Figure 4.Line graph showing the difference between the mean total positive affect scores

(with standard errors) accorditgtime of measurement and group

There were no significamhain effects of posture on positiv€1,36) = .14p=.71 and
negative affect scoreb(1,36) = .10p=.76. However; there was a significant main effect of
time for both positive-(1,36) = 6.97p=.01,n> =.02 (representing a small effect size; Cohen,
1988) and negative affeE(1,36) = 5.65p=.02.> =.03 (representing a small effect size;
Cohen, 1988). Post-hoc tests using the Bonferroni correction revealed a slight reduction
positive affect following the mindfulness practice (2.19) which was statigtsighificant
(p=.01). Similarly, there was a small reductiomegative affect (1.71) which was also

significant =.02).
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There were no significant posturéime interactions for positive affe€(1,36) =
2.47,p=.13, and negative affe€f(1,36) = .41p=.53. Overall, the results suggest participants
experienced reductioms both positive and negative affect during the mindfulness practice,
irrespectiveof the posture they had adopted, meaning the original hypothesis was not

supported.

Additional analyses— potential confounding variables

Participantsself-reported level of comfom the postures, rated from defy
uncomfortablgto 9 [very comfortablg was exploredsa potential confounding variable.
Spearmalfs correlation analyses found no significant associations with comfort (see Table 4).
Dueto the small number of experienced meditatorhe sampleit was not possibl carry

out any meaningful analysis on experieasa potential confounding variable.

Table 4

Results of correlation analyses exploring the iefeship between comfort and outcome

measures
Relationship with comfort rs p
TMS decentering scores .30 .07
TMS curiosity scores .26 A1
DTS change scofe -13 45
Positive affect change scdte -2.9 .08
Negative affect change scére .05 T7

Note.%Change score represents the difference between the score before and after the practice
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Content analysis

Following eachmindfulness practice, participants were adkeoriefly write about
their experience during the practicethe slouched anith the upright posture (questions one

and two); they were specifically invitéd comment on any thoughts, emotions or physical

feelings that aroséo hypotheses were made regarding participguoiglitative experiences.

The gqualitative data generated from these questions were analysed using content
analysis; all participantdNE39) provided answets eachof the questions. Content analysis
was chosemsa suitable method sindgehas been desceldas“a research technique for the
objective, systematic, and quantitative description of the manifest coft@mhmunication”
(p.18, Berelson, 1952), hence allowing statistical comparison of counts between the groups.
The content analysis was carried out following guidance from Berg (2001). A process of
emergent coding was used, whereby examination and coding of the datéhied
development of a coding framework; see Appendix Nafogexample coded transcript.
Overall, eight broad categories wédentified, formed from 23 sub-categories. The number
of participants who mentioned codes freachsubcategoryn their answer$o questions 1
and 2 were tallied (the frequencies are detailéfiable 5). The broad categories will now be
described (see Appendix O for the coding framework which outlines each of the sub-

categories and provides example coding units for these).
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Table 5

Frequency of participants mentioning codes fromhesub-category for the slouched and
upright posture practices

Category Sub-category Frequency count Frequency count
Slouched Upright
Alertness Awake 0 4
Sleepiness 16 5
Attention Thoughts wandered 13 8
Distracted 8 1
Maintained focus 6 15
Inwards focus 2 2
Physical feelings Awarenes®f neutral 1 8

sensory experiences

Physical discomfort 19 9

Physical comfort 4 10

The breath Breathing more difficult 15 1
Breathing easy 0 2

Arousal Relaxed 13 14
Tense 1 3

Emotion Creativity 1 2
Positive affect 2 10

Negative affect 3 2

Difficult feelings eased 0 2
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Attitude towards Acceptance 1 2
experience
Self-compassion 1 2
Posture Gettingit “right” 0 2
Posture recall 0 6
Slouching“wrong” 4 n/a

Alertness comprised the distinct subcategoriemofikeandsleepinessThe category
relatedto reported attitudes of alertness which ranged from feeling awake and attentive

present experiencéy feeling sleepy and related behaviours e.g. yawning.

Attention relatedto participantsreported abilityto stay focused on the practice. This
category comprised of four sub-categortesughts wanderednddistractedwhich seemed
to represent poor attention and distractigrruminations, physical feelings or external
stimuli (e.g. ticking clock)At the other endf the scale was focused attention under the sub-
categorie®f maintained focusindinward focus participants commented on maintaining
their focus, bringing their mind back wheneitavandered and becoming focused on their

internal experience® the exclusion of the outside world.

Physical feelings related tghysical discomforandphysical comforduring the
practices, largely dut the postures. Physical discomfort was often notédde neck or back
area and reportegkdistracting from the practice, whereas physical comfort was often
describedhsfacilitative to the practice. The third sub-categoayvareness of neutral sensory
experiencesrelatedto a reported awareness of physical stimuli e.g. cool air on the skin that

was noticedn a neutral manner.
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The breath incorporated the subcategoriéseathing more difficulandbreathing
easy Breathing seemed linked posture; feeling that the abdomen was restrictéde
posture (usually du® slouching) made breathing more difficult. Conversely, easy breathing

(in the upright posture) relatéd a seseof openness the abdomen.

Arousal relatedto tensionduring the practice and seemingly findinhglifficult to

relax; alternatively feelingelaxedduring the practice and accompanying calmness.

Emotion encompassed emotional experiences during the practice which seemed
includepositive affect(e.g. happiness, joy positive thoughts) andegative affecfe.g.
irritation, impatience). Also reported was a feeling @ ativity (e.g. having new ideas) and

thatdifficult feelings easeduring the practice.

Attitude towards experience includedacceptancén which participants seemed able
to tolerate emotions or thoughts, evenegative. Alsself-compassionfor example a

reported attitude of kindness towards oneself whenevés tmughts wandered.

Postur e included three distinct sub-categories relatmthe postures. Some
participants reporteslouchingis “wrong” with resulting guilty feelingor posture resistance.
Some seemed distractby concernf gettingit “right” i.e. feeling theyveren’t achieving
the required postur@.osture recallvas perhaps a distraction for some, bringing attention
away from the mindfulness practitieremembering the postufa different experience from

being mindfully awaref the body posture).

Inter-rater reliability. An inter-rater reliability check on the coding was carried out
by a second independent rater (a trainee clinical psychologist). After the coding framework
had been described, the rater practiced coding a sample of data using the framework.

Following this, the rater was askexcode a different sample of data, representing 86%
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the answers for each of the three questions. Cslkappa was calculatega measure of
inter-rater reliability;x=.76, p<.01 which representad “excellent (Fleiss, 1981; Cicchetti,
1994) level of agreement. A subsequent discussion between the ratergdgdminor

amendmentto two or three category labels and descriptioresdd further clarificatioto

these.

Frequencies. The number of participants who mentioned codes from each
subcategoryn their answer$o question 1 and 2 were tallied (the frequencies are detailed
Table 5). Only between-participant data were includdtiis frequency comparison, given
the within-participant design was compromissdcarry-over effects. Also, a broadly similar
pattern of results was found using the within-participants frequency data (Appesdix P
table of the within-participant data). Participants compared their experiences of the practice
in the two postures; the frequenafyparticipants mentioning codes from each category

(accordingto the ordetin which the posture was performaslprovided.

Following the slouched posture mindfulness practice, the three most frequently
mentioned sub-categories wetgysical discomfortsleepinesandbreathing more difficult
Following the upright posture mindfulness practice, the most frequently mentioned sub-

categories wermaintained focusrelaxed, physical comfortandpositive affect

Chi-squared tests were ugecexplore whether there were significant associations
the frequency of participants who mentioned codes retatedch sub-categoig the
slouched versus upright posturéd® reduce the number of potential analyses, a few sub-
categories that were similar nature were collapsed and overall 14 comparisons were made
(see Table 6 for details). For each comparison there was a 2x2 contingency table containing
frequency data (whether participants made referenaeategory: yes/no and group:

slouched/upright). The Bonferroni-Holm (Holm, 1979) step down test was used (following
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guidance fromAbdi, 2010)to correct for familywise error rate. There was a significant
association between posture type and whethaot participants mentiondateathing more
difficult, x*(1)=15.41 p<.05, Crames V=.45 (representing a moderate relationship). All

other associations were not significant using the Bonferroni-Holm correction (see Table 6 for

a summary.
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Table 6

Summary of chi-square tests and significance values

Category / collapsed category (1) p value
Awake 4,22 12
Sleepiness 7.89 .01
Thoughts wandered / distractec 7.80 .01
Inwards focus / maintained foci 4.77 .03
Aware of neutral experiences 6.16" .03
Physical discomfort 5.57 .03
Physical comfort 3.13 14
Breathing difficult 15.41 >.001*
Breathing easy 2.05 49
Positive affect / creativity / 5.16 .02
relaxed

Negative affect / tension a3 1.0
Difficult feelings eased 2.05 49
Attitude towards experience 72 .68
Posture 1.58 .35

Note.'Cell cont <5 therefore Fishés exact test resul reported

* Significant after Bonferroni-Holm correction appliguk(004).

94
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Discussion

The study aimetb provide empirical support for the importarafeattendingo
posture during mindfulness practice and explore the significance af tigkationto known
outcomes of the practice. The findings will now be discussed, consigadhgypothesis
in turn.

Distresstolerance

Post-practice, there was no significant difference between upright and slouched
groups for distress tolerance. Therefore the hypothesis that participants would report higher
perceived distress tolerance following mindfulness praatitiee upright posturan
comparison with the slouched posture was unsupportedisldtiedds with prior research
(Bohns &Wiltermuth, 2012), which found a submisgnesture was related lower levels of
pain tolerance compared with a dominposture. However, methodological differences
might account for this. The dominant posture involved standingliwitis extended from the
body, different from the upright posture usedhis study. Also, Bohns and Wiltermuth
(2012) used a physical measofalistress tolerance rather than a self-reported one retating
emotional distress. Perhaps therefore diffefardts of distress tolerance were measured,;
distress tolerance has been conceptualisédferent waysn the empirical literature,
including tolerancef both physical discomfort and aversive emotions (Leyro, Zvolensky &
Bernstein, 2010).

Despite the lackf difference between groups, participamtean total DTS scores
appearedo decrease following the mindfulness practicéhe slouched posture; suggestive
of a reductionin perceived distress toleranicethis group. (This finding was significant
without a Bonferroni correction and came cléssignificance with this applied. This means

that the finding should be interpreted cautiously, although the Bonferroni correction method
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has been critiqued for increasing the risk of making a llypeor [Perninger, 1998]The

mean total DTS scores appeatedhcrease slightly following the mindfulness praciice¢he
upright posture, although this was not significant. These findings sederfaldw a similar
patternasBohns and Wiltermuth (2012) who found participants adopting a submissive pose
(torso curving inwards; simildo the slouched posture usiechis study) showed a decrease

in physical pain threshold; whilst this increagsethose adopting a dominant pose (although
the authors did not report whether these changes were significant).

The finding that participants seemdexperience a reduction distress tolerance
following mindfulness practici the slouched posture needs replicating. Howeéveray
provide some initial support for tleencept of embodied emotiom which a reciprocal
relationships proposed between bodily information and how emotional informégion
processed (Niedenthal, 2007). Further, this links into the ICS theory of depression (Teasdale
& Barnard, 1993)n which bodily sensory and cognitive information inter-léakgive riseto
the experiencef emotion. A slouched, forward-leaning post@gseenn individuals with
depression (Michalak, Troje, Fischer, Vollmar, Heidenrecih & Schulte, 2009), could
therefore potentially lower mood and redacendividuals cognitive appraisal of being able
to cope with their distress.

Mindfulness

There was no significant differengeparticipantspost-practice mindfulness levels
between the upright and slouched groups, meaning the hypothesis that participants would
report greater mindfulness following the praciicehe upright posture than the slouched
posture was not supported. Potentially, posture therefore does not impact on mindfulness
levels; perhaps having moreanf effect on other outcomes of mindfulness practice (e.qg.

distress tolerance).
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Alternatively, the briefl5-minute mindfulness practice (compared vatheight-week
MBI) was perhaps insufficiertb see a differencm post-practice mindfulness levels between
groups, especially since most participants were not regular meditators. Or, lh &ype
possibly occurred (particulargsmeans weren the predicted direction). A within-subject
design was initially chosen since power calculations indicated the large sample size for a
between-subject desigN£150) would have been prohibitive for the scope of this study.
However, since the counter-balance variable (order of posture) was significaamy of the
within-subjects analyses, between-subject analyses were carried out instead, fasulting
small sample sizas eachcondition. A post-hoc power analysis found the study was
poweredo detect a large effect (.81gssuch differences signifying a smaller effect size may
have been undetected, representisgdy limitation.

Another explanation was potential measurement issues with the TM®t(@ku
2006) which only measures two facets of mindfulness (decentering and curiosity).
Mindfulnessis thoughtto be a multi-faceted construct (Baer, Smith, Hopkins, Krietemeyer &
Toney, 2006) and other potentially important fadetwhich a difference may have been
seen were not measurbgthe TMS, e.g. non-reactivity (Baetal., 2006). Howevegt the
time of selecting measures, the TMS was the only known stet@fulness measure with
good reliability and validity. The recent State Mindfulness Scale (Tanay & Bernstein, 2013)
which measures state mindfulness of bodily sensations and mental events therefoenmakes
important contributiorto this field.

Given thelack of previous research exploring the relationship between posture and
mindfulness, further studies are requinedhis area. Within the framework of embodied
emotion theory (Niedenthal, 2001) seems plausible thahupright, open posture during
mindfulness practice would help embody the mindful qualities that the individual twopes

cultivate: being ready, willing and attentiteepresent experience (Crane, 2009).
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M ood

Participantseported lower positive and lower negative afeg¢he end of the
practice compared with the start; this pattern occunrédth posture conditions with no
evidenceof any differencen mood between the two groups. This result did not support the
hypothesis that participants would report more positive and less negative affect following
mindfulness practicen the upright posture than the slouched posture.

The reductionn positive and negative affeict both posturegs contraryto
expectations. The reductiam positive affect (as measurbg the PANAS) was perhaps
relatedto participants becoming lethardialow PA scoreis representetly lethargy; Watson
etal., 1988)asa result of completing repetitive questionnaires and being seategliet
setting for oveanhour. Perhaps takirigne out from a busy schetitto meditate (in either
posture) reduced participahtegative affect, and elicited the feelings of calmness and
serenity representativd low levels of negative affect on the PANAS (Watsbal., 1988).
This could link into the Segat al. (2013)theory that mindfulness practice helps individuals
shift from a“doing’ mode of mind with a focus on achieving go#&dsa “being’ mode,in
which present experientgaccepted, and the mimdn“settle’ (Williams, Teasdale, Segal &
Kabat-Zinn, 2007).

However, the laclkf control group mearisis not possibléo definitively attribute
changesn self-reported affedb the mindfulness practicAs described, a within-subjects
design was originally adopted for feasibility reasons; however future resednch area
could benefit from the inclusion of a control group.

Although this study used a brief 15-minute mindfulness exercise and was not
representative of a Mindfulness Based Intervention (MBI), a reductinegative affecis

consistent with prior research that found negative affect significantly reduced post-MBI
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(Schroevers & Brandsma, 2010; Collard, Avny and Boniwell, 2008; Shapiro, Brown &
Biegel, 2007).

Whilst Shapircetal. (2007) and Schroevers and Brandsma (2010) found positive
affect increased post-MBI, Collasd al. (2008) found no change. Converséiythis study
both groups reported reduced positive affect post- practice. Cetlatd(2008) suggested
the lack of increasm positive affect may have been doeneasurement issues, since
PANAS has been critiqued for a bias towards excitement and activation whilst other
adjectives e.g. calmness and serenity do not appear (Boniwell & Henry, 2007). Therefore
reduced positive affect reduction may have been retatéelcreased excitation and
subsequent calmness following the mindfulness praictiegher posture. Future studies
should consider using additional affect meastceslarify the nature of the relationship
between mindfulness and positive affect.
Content analysis

Participants provided information about their experience after meditatthg
upright and slouched postures and no hypotheses were made about this qualitative data.
Following the slouched practice, the three most frequently mentioned sub-categories were
physical discomfort, sleepineasidbreathing more difficultFollowing the upright practice,
these werenaintained focus, relaxed, physical comfandpositive affect fitting with the
idea that adoptingnupright and dignified meditation posture sends a megsdafje mind of
attentiveness (Crane, 2008)is alsoin keeping with embodied emotion theoirythatan
upright posture would be associated with positive affaa@rcordance with Stepper and
Strack (1993) who found participants reported more pride when receiving feedback about
their success anachievement task wham an upright rather than slouched posture.

However; only one sub-categoty éathing more difficujtwas mentionetyy

significantly more participants the slouched posture than upright posture; this seémiz
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linkedto constrictive feelings the abdomen due slouching. Failuréo find other
significant differences category counts may be a Tyjpeerror,in light of the small sample
and needo apply a correction for multiple comparisons. However; this significant finding
supports the guidance givanthe beginning of mindfulness practiceallow the spin¢o
adoptanupright and dignified posture (Segdlal., 2013). Given the emphagisMBIs on
following the breath (e.g. mindfulness of the breath; Seigall, 2013) and using the breath
asan‘“anchor” to bodily present experiencié;would seem appropriate adopt a posture that
allows the breatko flow freely sothat sensations of stretching and deflatanbe

experienced.

Summary

In summary, none of the experimental hypotheses were supported; potential
explanations have been offered which include possible measurement and power issues. The
tentative finding that distress tolerance seemed to decrease following mindfulness practice in
the slouched posture was consistent with theories of embodied emotion and depression. This,
in combination with the content analysis finding (upright posture may facilitate breathing),

lends some initial support to the importance of attending to posture in mindfulness practice.

Clinical implications

The finding that distress tolerance seentedecrease following mindfulness practice
in the slouched posture may have clinical relevance since low distress tolerance has been
relatedto greater psychopathology and poorer quality of life (Bernstein, Marshall &
Zvolensky, 201}, supporting the emphasis placed on upright posture during MBIs.
Clinicians could encourage clients with a slouched posture, possibtg dnembodiment of
low mood,to adopt a more upright stance. This could be useful during MBIs, or poteitially

other clinical interventions, su@sre-living trauma.
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Further, the posture clinicians themselves adopt during interventions magrhave
impact onclients’ distress tolerance. Bohns and Wiltermuth (2012) found participants
interacting with a confederate sata submissive posture displayed higher pain thresholds
than those interacting with a confederata dominant pose. The authors speculated this was
becausét encouraged the participaiotbe dominant (through a complementary experience of
embodied power), leadirtg heightened perceptions of control and self-efficacy that reduced
pain sensitivity. Psychologists could be aware of this when interacting with dhigyas
(for example those referred for MBSR becaokehronic pain). Whilst encouraging the
clientto adoptanupright stance, clinicians could discreetly take a more submissiontpose,
attenuate potential beneficial effects for thient’s distress tolerance.

Limitations

Aside from limitations already mentioned (lack of control group, brevity of the
mindfulness practice relationto a MBI, potential power issues, measurement of state
mindfulness using the TMS [Laet al., 2006] and positive affect using the PANAS [Watson
etal., 1988]), there are further short-comings of this research. Firstly, the instructions used
for the PANAS, “indicateto what extent you generally feel this Wiagould have ledo a trait
measure of affect. However, argualilyhe PANAS hadictedasa trait measure, this would
have resulteth scores remaining approximately the same before and after the mindfulness
practice whereas a reductiomboth positive and negative affect was seen post-practice.
Therefore, the measure was apparently sensagigtate change despite the instructions.
Another limitation relateso reliance on self-report measures whieimpotentially cause
response bias (Carmoeéyal., 2009); perhaps a behavioural measfigistress tolerance
could have been uséd additionto the DTS (Simons & Gaher, 2005).

A further limitation relateso the sample, which may have represented a self-selecting

group who already haahinterestin mindfulness; seventy percent reported having previous
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experience of yoga or meditatiohdditionally, asseemgo be the case with many
mindfulness studies, white, female participants were over-representedsample.
Therefore caution should be takergeneralizing finding$o a wider population; although
this study did benefit from mix of students and local community memberghe sample.
Future mindfulness studies would be strengthened from using a more diverseisample
respect of gender and ethnicity.

Further, although some attengitrandom allocation was made (constraibgd
practicalities)t would have been bettey have fully randomly allocated participamts
groups. Participants signed tgpgroups (accordintp their availability) meaning was
possible that some non-random influences regarding which participants setattgbeap
were present. Although the lack of significant differences (in baseline measures and
demographics) between groups meant this was unli@digve beemnissue. Further, some
randomization did occun the studyasposture order was randomly assigt@droups,
within the constraints of ensuring approximately equal numbers of participa#sh
condition. Finally, although MBIs are usually deliveredgmall groups, carrying out this
studyin groups may have had some implications on the firsdifgr example, mood could
have been impactday social interactions between participants during the break, or
participants could have felt more anxious about meditating surroloydaafamiliar people.
Futureresearch

Given this was the first known stuttyexplore the relationship between body posture
and outcomes of mindfulness practice, further reseamgguiredto understand the potential
role of the bodyn the beneficial outcomes of MBIs; particulattyreplicate a significant
distress tolerance finding. Future research should address the methodological limitations of
this study; for example use of a randomised control trial design wheregihetd a control

group and fully randomised allocation of participamotsonditions, a larger sample to
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increase power and a more diverse sartgpbee ableo better generalize findingk.could
also be importanb look at body posturen relationto outcomes followingan 8-week MBI,
asthis study only involved a 15-minute practice.

It would also be helpfub explore whether body postusea mediator variable for the
beneficial mood-related outcomes of MBIs, using a test of mediasipart of the research
analyses. Finallyt would be worthwhildo investigate the duration of any posture related
effects; Schnall and Laird (2003) found the emotion associated with physically expressing
moods e.g. making angry facial expressions or posture, endured for 30 minutes after the
physical expressions endelt.would also be interestirtg compare other postures and how
these impact on the outcomes of mindfulness practice, for example a lying down posture (as
in the body scan) or walking (asmindful movement).

Conclusion

This study researched the relationship between body posture and some known
outcomes of mindfulness practice, following a 15-minute mindfulness industaonon-
clinical sample. Nonef the hypotheses were supported. Posture did not teeiempact on
participants’ mindfulness or mood post-practice (possibly ttumeasurement or power
issue3. However, distress tolerance seertiedecreasé the slouched posture; although
this findingis reported tentatively. Qualitativelit,appeared upright posture may facilitate
breathing during mindfulness practice. These two results may provide initial support for
attendingto posture during MBIs. There was also a redudtiopositive and negative affect
in both groups following the practice; the latter being consistent with findings that MBIs
improve psychological well-being. This was the first known stodgxplore the relationship
between posture and outcomes of mindfulness practice. Given the prominence of time body
theories of depression (e.g. ICS, Teasdale & Barnard, 1993) émel MBCT treatment

approach (Segat al., 2013)jt would seem important for further reseatalive conducteth
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this fieldto develop psychological understanding of depression and refine treatments

accordingly.
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Section C:

Appendcesof supporting material
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Appendix A

Standard Quality Assessment Criteria for Evaluation Primary Research Papers (Kmet, Lee &
Cook, 2004).

Checklist for assessing the quality of quantitative studies:

This has been removed from the electronic copy
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Appendix B
Mindfulness journal instructions for authors

This has been removed from the electronic copy
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Appendix C

Recruitment poster

Areyou interested in Mindfulness?

/&\W

= % |

=

Would you liketo try a Mindfulness practice?

I’m a trainee clinical psychologist carrying out a study into the
link between body posture during Mindfulness meditation and
outcomes of the practice.

If you have two hoursto spare and would liketo take part in the
study (which will involve doing two Mindfulness practicesin a
small group) please contact me: Claire Jones,
XXXXXXXX @canter bury.ac.uk

Groupswill run at xxxxxx on:
XXXXX
XXXXX
(Other dates may be offered. You only need to attend 1 group.)

Participants will be ableto enter a prize draw to win £50 of
Amazon vouchers!



mailto:xxxxxxxx@canterbury.ac.uk
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Appendix D

Study information leaflet
Version 2 (22 February 2013)

The effect of body posture on the outcomes and experiences of mindfulness practice

Hello. My name is Claire Jones and | am a Trainee Clinical Psychologist at Canterbury Christ
Church University. | would like to invite you to take part in a research study. Before you
decide it is important that you understand why the research is being done and what it would
involve for you.

Talk to family members and friends about the study if you wish.

Part 1 tells you the purpose of this study and what will happen to you if you take part.
Part 2 gives you more detailed information about the conduct of the study.

What isthe purpose of the study?

Mindfulness is a meditation practice that has its origins in ancient Eastern spiritual traditions.
In recent years, a type of Mindfulness practice (Mindfulness-Based Cognitive Therapy) has
been found to be helpful in managing stress and anxiety, along with preventing relapse in
people with a history of depression. Mindfulness is about learning to bring awareness to body
sensations, thoughts and emotions in the present moment; and meeting our experience
(whatever it is) with an attitude of curiosity, kindness and acceptance.

This study will explore the link between body posture during Mindfulness meditation and
some of the known outcomes of the practice.

Why havel been invited?
You have been invited to participate as a member of the public, or a student or staff member
of Canterbury Christ Church University through which the study is being organised.

Dol havetotakepart?
It is up to you to decide to join the study. If you agree to take part, | will then ask you to sign
a consent form. You are free to withdraw at any time, without giving a reason.

What will happen to meif | take part?

e Study participation will involve attending a group session for approximately 2 hours.
There is no follow-up or further participation after this

e You will need to attend the group session at either university premises or a local
community venue with up to 11 other participants. A number of sessions will be
offered to enable you to choose a time and venue that is convenient. You will meet
me (the researcher) at the session

e The session will involve being guided through two 15-minute mindfulness
meditations whilst adopting a specific seated posture for each. Both postures are
chair-based, one sitting upright and the other slouching in your seat. (If you think that
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it would be difficult or uncomfortable for you to hold these postures for 15 minutes
then you should not participate in this study.)

e There will be a short break in between the two meditations. You will also be asked to
complete some brief questionnaires before and after each meditation.

Expenses and payments

Unfortunately travel expenses cannot be reimbursed; however the research will be taking part
on university premises or a local community venue to avoid any lengthy or unnecessary
travel for you. On completion of the study, you will have the option to be entered into a prize
draw to win a £50 Amazon voucher to thank you for your participation.

What arethe possible disadvantages and risks of taking part?
The possible disadvantages of taking part include:
e The time involved

e For some individuals, there could be a small degree of short-term physical discomfort
in the seated postures. However, if you do experience any discomfort, you may
withdraw from the study at any time

e Mindfulness practice involves being more aware of our physical sensations, thoughts
and emotions in the present moment and meeting these experiemcatever they
are. Therefore there is a possibility that for the duration of the practice you become
more aware of any negative feelings or thoughts that may be present for you.

What arethe possible benefits of taking part?
There is no intended benefit to taking part in the study; however, sometimes people can find
the Mindfulness meditation relaxing and benefit from some time out from a busy schedule.

We cannot promise the study will help you directly but the information we get from this

study will help us better understand the role that posture may play in the outcomes of
Mindfulness practice. In the future, this could encourage further research to help improve the
treatment of people with depression using a Mindfulness approach.

This completes Part 1. If the information in Pattdls interested you and you are
considering participation, please read the addaiomformation in Part 2 before making
any decision.

Part 2 of the infor mation sheet

What will happen if I don’t want to carry on with the study?
You have the right to withdraw from the study at any point. If you decide to withdraw, your
data will be extracted and destroyed.

What if thereisa problem?
If there is a problem and you would like to raise this, please follow the complaints procedure
outlined below.
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Complaints

If you have a concern about any aspect of this study, you should ask to speak to me and | will
do my best to answer your questions. | can be contacted by leaving a voicemail message on
01892 507 673. Please say that the message is for me, Claire Jones, and leave a contact
number so that | can get back to you. Or alternatively, you can e-mail me at
c.e.jonesl4@canterbury.ac.uk

If you remain unhappy and wish to complain formally, you can do this through the
Canterbury Christchurch University complaints procedure. Details can be obtained from:

Paul Camic, Research Director
Canterbury Christ Church University
David Salomons Estate

Broomhill Road

Southborough

Tunbridge Wells

Kent

TN3 0TG

Tel: 01892 507 673

Will my taking part in this study be kept confidential ?
e All information which is collected about you during the course of the research will be
kept strictly confidential, apart from in the unlikely event of any information relating
to risk of harm to self or others

e Data will be collected from paper questionnaires on the day of the group session

e All data will be stored securely and will be coded for anonymity. If you provide your
contact details for the purpose of entering the prize draw then these will be stored
separately to your study data

e The data will only be used for the purpose of this study

e Only authorised individuals directly involved in the research will have access to view
any identifiable data

¢ You have the right to check the accuracy of data held about you and to correct any
errors

e The data will be retained for 10 years following the study completion, after which it
will be disposed of securely.

What will happen to the results of the research study?

The results of the study will be written up and reviewed by examiners as part of my clinical
psychology doctoral training. The results may also be submitted to a scientific journal for
publication. You will not be personally identified in the report or publication; any quotes
from open-ended questions in the questionnaires will be anonymised.


mailto:c.e.jones14@canterbury.ac.uk
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If are interested in being e-mailed a summary of the findings of this study once completed,
please provide me with your contact details in the request form.

Who isorganising and funding theresearch?
The research is being organised and funded by Canterbury Christ Church University.

Who hasreviewed the study?

All research in Canterbury Christ Church University is looked at by independent group of
people, called a Research Ethics Committee, to protect your interests. This study has been
reviewed and given favourable opinion ||| GG s ch

You will be given a copy of this information sheet and a signed consent form to keep for
future reference.

Further information and contact details

e General information about research:

If you are interested in general information about research, the following web-link may be
helpful: http://www.newagepublishers.com/samplechapter/000896.pdf

e Specific information about this research projectjuding advice as to whether you
should participate:

If you would like to speak to me and find out more about the study of have questions about it
answered, you can leave a voicemail message for me on 01892 507673. Please say that the
message is for Claire Jones and leave a contact number so that | can get back to you.

e \Who to approach if you are unhappy with the study:

Please contact me in the first instance either in person (during the study) or by telephone (see
above contact details). Refer to th€omplaints ” section for further advice if you would like
to make a formal complaint.

e Contacts if you are concerned about your psycholdgwvellbeing

If you have any concerns about your psychological wellbeing, please see your GP or contact
NHS Direct for advice: 0845 46 46. Alternatively students can contact the Canterbury Christ
Church University counselling service; counselling@canterbury.ac.uk or telephone 01227
863056.


mailto:counselling@canterbury.ac.uk
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Appendix E
Ethics approval letter

This has been removed from the electronic copy
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Appendix F
Toronto Mindfulness Scale (TMS; Lau et al., 2006)

This has been removed from the electronic copy
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Appendix G
Positive and Negative Affect Schedule (PANAS; Watson et al., 1988)

This has been removed from the electronic copy
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Appendix H

Distress Tolerance Scale (DTS; Simons & Gaher, 2005)

This has been removed from the electronic copy
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Appendix |
Session instructions

I ntroduction

Please take a seat in the circle. On the seat you will find a booklet and pen. Please
don’t open the booklet before I give you instructions.

Welcome, my name is Claire Jones and | am a trainee clinical psychologist at
Canterbury Christ Church University. Thank you for coming to participate in the study today
which is looking at the effect of body posture on the outcomes and experiences of
mindfulness practice.

Today’s session will last up to two hours. To begin with we will be doing some
administration tasks. After this, | will ask you to complete some short questionnaires in the
booklet. | will then ask you to adopt a natural upright/slouched posture and we will do a 15-
minute recorded mindfulness practice together followed by some further questionnaires.
After a short break, we will then repeat this process but with a slouched/natural upright
posture.

| would like to inform you that you have the right to withdraw from the study at any
point. If you do decide to leave, your data will be destroyed and not included in the study.

So, to begin with please can | collect one signed consent form from everyone who
agrees to take part today (these were included in the pre-study booklet sent by e-mail). If you
would like to be entered into the prize draw or to receive a summary of the research findings,
please be sure to give me your completed request form as well. Please retain the rest of the
pre-study booklet for your own information, including the second copy of your signed
consent form.

(If you have not completed these forms already, please let me know as | have some
spare copies here.)

As a reminder, if you meet any of the following criteria, please let me know as this
will unfortunately mean you are unable to take part today (you do not need to tell me which
criteria you meet):

a) You currently have a diagnosis of, or are currently receiving treatment for a
mood disorder (such as depression or anxiety)

b) You have a postural or health condition which would make it difficult or
uncomfortable for you to remain in a seated position for 15 minutes

¢) You have regularly practiced meditation or mindfulness within the past 12
months (by regular | mean more than once a week)

Before we begin the experiment, does anyone have any questions or concerns that
they haven’t already spoken to me about?
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Pre-test questionnaires (1)

Now I’d like you to pick up the booklet that was on your chair please and I’1l talk you
through the instructions.

This booklet contains a number of questionnaires. Please answer all questions; try not
to spend too long deciding over your answer, rather choose the one that initially feels most
right or applicable to you.

Please work through the questionnaires in the order in which they appear in the
booklet. Closely follow the instructions at the bottom of each page which will tell you when
to stop and when to continue. If you finish writing ahead of other people, please wait quietly
until everyone has finished and we can move onto the next part together.

Now please open the booklet and complete the questionnaires on pages 2 to 4. Stop
writing after page 4 and wait for further instructions from me. When you have finished
writing, please check over your answers to make sure you haven’t missed any.

Posture 1 instructions

Now | would like to ask you to put the booklet to one side. Before we begin the first
meditation, | will explain the first meditation posture to you.

This is anexampleof a natural upright /slouched posture | would like you to sit in for
the first meditation practice [demonstrates]. We all have our own natural version of sitting
upright/slouched so there will be variations of this posture amongst us. What is important is
that the posture feels gentle and not forced or unnatural for your own body.

Some people find having a block under their feet helpful if their feet do not easily
touch the floor, or to have a rolled up blanket against the back of the chair to support their
lower spine. Please ask if you would like a block or blanket. This slide [shows PowerPoint
slide] will remain on the screen throughout the meditation to remind you of an example of a
natural upright/slouched posture. You will notice on the slide there is also an example of a
slouched/natural upright posture to show the sort of difference in posture we are looking for
between the two meditations.

Please try to remain in your natural upright/slouched posture as much as is
comfortable for you to do so during the meditation. If you start to feel uncomfortable or you
feel pain at any time, know that it is fine to make adjustments to the way you are sitting
before returning to your original posture, if you can. If you do need to make some
adjustments, please if possible try to still maintain a degree of natural uprightness/slouching,
so long as this does not cause you any pain or discomfort.

So, to adopt your own natural upright/slouched posture, please listen to the guidance
on the recording | will now play. It may seem a little odd that the posture and
meditation instructions are recorded; however this is to ensure that all groups receive
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exactly the same information. Before you hear the meditation instructions, there will
be a short pause when there will be opportunity for anyone to ask questions or for
help.

<Start natural upright posture/slouched guidance recording>

We will now start the recording and do a 15 minute Mindfulness practice. | will also
be closing my eyes and doing the practice with you as a group.

<Start meditation 1 recording>

Post-test questionnaires (1)

Please sit however you wish and take a few minutes to readjust to having your eyes
open and being out of the meditation practice.

When you’re ready, please open the booklet at page 6 and complete the questionnaires
on page 6 to 10, keeping in mind the meditation experience you have just had. Stop writing
after page 10 and wait for further instructions. When you have finished writing, please check
back over your answers to make sure you haven’t missed any questions.

w
8
D

There will now be a short break 5 minute break during which you can continue to
sitting or move around the room as you wish. In 5 minutes time [state time] we will begin the
process again with a second posture.

The short break has now ended please can you return to your original chair and sit
down.

Pre-test guestionnaires (2)

There will now be some further short questionnaires before we do the second
meditation. Please open the booklet at page 12 and complete the questionnaires on page 12
and 13. Stop writing after page 13 and wait for further instructions. When you have finished
please check back over your answers to make sure you haven’t missed any.

Postur e 2 instructions
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As before, | am now going to give some instructions on how to sit for the second
meditation practice and will explain this posture to you.

This is anexampleof a slouched/natural upright posture | would like you to sit in for
the second meditation practice [demonstrates]. We all have our own natural version of sitting
slouched/naturally upright so there will be variations of this posture amongst us. What is
important is that the posture feels gentle and not forced or unnatural for your own body.

Some people find having a block under their feet helpful if their feet do not easily
touch the floor, or to have a rolled up blanket against the back of the chair to support their
lower spine. Please ask if you would like a block or blanket. As before, this slide [shows
PowerPoint slide] will remain on the screen throughout the meditation to remind you of an
example of a slouched/natural upright posture. You will notice on the slide there is also an
example of a natural upright/slouched posture to show the sort of difference in posture we are
looking for between the two meditations.

Please try to remain in your slouched/natural upright posture as much as is
comfortable for you to do so during the meditation. If you start to feel uncomfortable or you
feel pain at any time, know that it is fine to make adjustments to the way you are sitting
before returning to your original posture, if you can. If you do need to make some
adjustments, please if possible try to still maintain a degree of slouching/natural uprightness,
so long as this does not cause you any pain or discomfort.

So, to adopt your own slouched/natural upright posture, please listen to the guidance
on the recording | will now play. Before you hear the meditation instructions, there will be a
short pause when there will be opportunity for anyone to ask questions or for help.

<Start slouched/natural upright posture guidance recording>

We will now start the recording and do a 15 minute Mindfulness practice. | will also
be closing my eyes and doing the practice with you as a group.

<Start meditation 2 recording>

Post-test questionnaires (2)

Please sit however you wish and take a few minutes to readjust to having your eyes
open and being out of the meditation practice.

When you’re ready, please open the booklet at page 15 and complete all the
remaining questionnaires, keeping in mind the meditation experience you have just had.
After you have finished writing please wait in your seat and check back to ensure you haven’t
missed any questions.
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Close

This is the end of the session. Thank you again for your participation today. Before
you go, please ensure that you leave your pen and booklet. Please remember to take your pre-
study booklet with you for your future reference.

| will remain behind in this room for the next 15 minutes should anyone wish to
discuss any issues or questions that have arisen during the study.

Goodbye.
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Appendix J
Participant consent form

Titleof Project: The effect of body posture on the outcomes and experiences of
mindfulness practice

Name of Researcher: Claire Jones
Please initial box

1. I confirm that | have read and understand the information sheet

dated..........ccoee. (version............ ) for the above study. | have had the
opportunity to consider the information, ask questions and have had these
answered satisfactorily.

2. | understand that my participation is voluntary and that | am free to with
at any time without giving any reason and without my legal rights being
affected.

3. | agree that anonymous quotes from my questionnaire responses may
in published reports of the study findings.

4. | agree to take part in the above study.

5.To the best of my knowledge | have no known medical conditions that w
preclude me from participating:

- Current diagnosis of, or currently receiving treatment for a mood

disorder (e.g. depression, anxiety)

- Postural difficulties which would make it difficult or uncomfortableto
remain in a seated position for 15 minutes

- Regular (once a week or more) meditation or mindfulness practicein the
past 12 months.

Name of Participant Date
Signature
Name of Person taking consent Date

Signature




THE ROLE OF BODY POSTURE IN MINDFULNESS PRACTICE 130

Appendix K
Transcript of posture guidance

Posture 1: Natural upright (mindfulness seated posture instructions)
INSTRUCTIONS

Sitting away from the back of the chair so that your spine can bewggibrted; or alternatively if it feels more
comfortable to do so, sitting into the back of the chair or blankedujgport. Releasing your sitting bones so
that you sink further down, allowing your full weight to be supgab by the chair. Relaxing your head, allowing
the back of your neck to lengthen and the crown of your headve towards the ceiling; taking your spine and
torso upwards with it. Allowing your head and neck to feel balancegnshoulders and inviting your
shoulders to relax and soften. Placing your hands on your lardasyour lap in a comfortable way.

Spending a few moments now bringing awareness to your batiyrp@nd making any adjustments that help
you to feel more comfortable. As best you can, relaxing into this exercisegfiyegmir neck and spine to gently
lengthen upwards, following your own natural alignment. And beingeattaat it is fine for your posture to
move or shift during the practice so that you do not feel any strain.

So, closing your eyes now, if that feels comfortable, or alternativeindpavsoft gaze on the floor, a few feet in
front of you....

Posture 2: Slouched condition
INSTRUCTIONS

Sitting away from the back of the chair so that your spine carebgdr alternatively if it feels more
comfortable to do so, sitting into the back of the chair or blanket. Redeysur sitting bones so that you sink
further down, allowing your full weight to be supported by the clhdliowing your rib cage to fall and your
body to gently slump in a downwards direction. Allowing th@es@nd neck to gently curve, so that the crown
of your head no longer points up towards the ceiling. Invigimgr shoulders to relax and roll forwards, and
placing your hands on your knees or in your lap in a comfortedoye

Spending a few moments now bringing awareness to your batiyre@nd making any adjustments that help
you to feel more comfortable. As best you can, relaxing into this exercise,rglgaiir body to slouch in a

way that feels natural to you. And being aware that it is fine far gosture to move or shift during the practice
so you do not feel any strain.

So, closing your eyes now, if that feels comfortable, or alternativeipdpavsoft gaze on the floor, a few feet in
front of you...

Reminder s of posture (to appear every 5 minutes during meditation)
INSTRUCTIONS

Your posture may move about or change during the practice, tiasusal and to be expected. Whenever you
notice your posture has changed, gently and kindly focus youtiattérack to the way that you are sitting. As
best you can, just try to maintain a degree of upward lengtheninghiigun your posture, so long as that feels
comfortable.
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Appendix L

Transcript of mindfulness practice (adapted from and used with permission from Arch &
Craske, 2006)

This has been removed from the electronic copy.
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Appendix M
Summary of research findings (sent to participants and ethics panel)

E-mail sent to participants (who requested feedback):

Dear all

You may recall some time ago that you kindly participated in my study on mindfulness. At
the time, you expressed an interest in receiving a copy of the study findings. The research
has now been completed and | am e-mailing you to let you know what was found which |
hope you will find interesting. Please see below for a short summary:

An Investigation into the Role of Body Posture in Mindfulness Practice
This study investigated the relationship between bambtyre and some of the known

outcomes of mindfulness practice. Participants tadigigin an upright posture were

predictedto report greater levels of mindfulness skills, mpositive mood and a greater

ability to tolerate their distress than when meditaim@ slouched posture. Thirty nine

adults participateth the study, carrying out a 15-minute mindfulnessathing exercisa

132

both an upright and a slouched posture. Particgpaompleted questionnaires about their

mindfulness skills, mood and distress tolerancey thlso wrote about their own experiences

of doing the practicen the two postures.

Analysis of the data found that none of the studddjctions were supported. There was no

differencein levels of mindfulness skills between the two pos$) perhaps because of the

way that mindfulness was measuiiedhis studyln both postures participants reported a

decreasén negative mood at the end of the practice wigdh keeping with research that

shows mindfulness practice chaassociated with improved psychological well-being.

During the practice, participanits the slouched posture seentedxperience a decrease

their abilityto tolerate their distress; thisin keeping with theory that suggests thexra
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relationship between the body and the experienesnotion. From participantseported
experiencest appeared that breathing was eagiethe upright posture. Together, these
findings may provide some support for the imporeantattendingo an upright posture
during mindfulness practice. This was an initigplexatory study and further researish
requiredto better understand the role of posture and the bodgneraljn the beneficial

outcomes of mindfulness-baginterventions.

If you have any queries about the research or would like to discuss anything further then
please don't hesitate to get in touch. | would like to take this opportunity to thank you once
again for your participation in the study, without this the study would not have been
possible.

Best regards
Claire Jones
Trainee Clinical Psychologist

Salomons Campus

Letter sent to ethics panel:

This has been removed from the electronic copy
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Appendix N
Example of a coded transcript

This has been removed from the electronic copy
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Appendix O
Table Al
Coding framework

This has been removed from the electronic copy
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Appendix P
Table B2
Within participants frequency data

Did your experience of the meditation practice differ between the two postures? If yes, briefly
describe in what way the experiences wer e different for you?

Category Subcategory Code relates to slouche Code relates to upright
posture posture
Slouch Upright Total Slouch first ~ Upright Total
first first (slouch) first (upright)
Alertness Awake 0 0 0 5 1 6
Sleepiness 4 4 8 0 0 0
Attention Thoughts 1 2 3 0 0 0
wandered
Distracted 4 5 9 0 0 0
Maintained 2 0 2 6 4 10
focus
Inwards focus 0 0 0 0 0 0
Physical Awareness of 0 0 0 0 0 0
feelings neutral
sensory

experiences

Physical 4 5 9 0 2 2
discomfort
Physical 0 2 2 4 3 7
comfort
The breath Breathing 1 4 5 0 0 0
more difficult
Breathing 0 1 1 1 1 2
easy
Arousal Relaxed 5 4 9 3 2 5
Tense 0 0 0 1 1 2
Emotion Creativity 0 0 0 0 0 0
Positive 0 0 0 6 1 7
affect
Negative 1 3 4 0 0 0
affect
Difficult 0 0 0 0 0 0

feelings easec
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Attitude Acceptance 0 0 0 1 0 1
towards
experience

Self- 0 0 0 1 1 2

compassion
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Mindfulness (TMS decentre factor)

Appendix Q
Copies of SPSS output tables for main analyses and frequency distribution graphs

Independent Samples Test

139

Levene's Test for Equality

of Variances

t-test for Equality of Means

95% Confidence Interval of

Sig. (2- Mean Std. Error the Difference
F Sig. t df tailed) Difference Difference Lower Upper
TMS 1 post meditation Equal variances
.075 .786| -1.491 37 144 -2.405 1.612 -5.672 .862
decentre total assumed
Equal variances not
-1.510| 37.000 .140 -2.405 1.592 -5.631 .822
assumed
Mindfulness (TMS curiosity factor)
Independent Samples Test
Levene's Test for Equality
of Variances t-test for Equality of Means
95% Confidence Interval of
Sig. (2- Mean Std. Error the Difference
F Sig. 1 df tailed) Difference Difference Lower Upper
TMS 1 post meditation Equal variances
2.588 116 -1.089 37 .283 -1.921 1.764 -5.494 1.653
curiosity total assumed
Equal variances not
-1.114 | 36.332 273 -1.921 1.724 -5.416 1.575

assumed
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Frequency

1

5 10 15 20 25
TMS decentre total score post-practice

Mean =16.21
Stel. Dev. =51
N=39

Frequency

140

Mean = 1341
Std. Dev. = 5.505
N=39

5 10 15 20
TMS curiosity total score post-practice
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Distress tolerance (DTS)

Measure: MEASURE 1

Tests of Within-Subjects Effects

141

Type Il Sum of
Source Squares df Mean Square F Sig.
time Sphericity Assumed .043 1 .043 512 479
Greenhouse-Geisser .043 1.000 .043 512 479
Huynh-Feldt .043 1.000 .043 512 479
Lower-bound .043 1.000 .043 512 479
time * posture Sphericity Assumed 479 1 479 5.694 .022
Greenhouse-Geisser 479 1.000 479 5.694 .022
Huynh-Feldt 479 1.000 479 5.694 .022
Lower-bound 479 1.000 479 5.694 .022
Error(time) Sphericity Assumed 3.111 37 .084
Greenhouse-Geisser 3.111 37.000 .084
Huynh-Feldt 3.111 37.000 .084
Lower-bound 3.111 37.000 .084
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type Il Sum of
Source Squares df Mean Square F Sig.
Intercept 462.985 1 462.985 378.003 .000
Posture .094 1 .094 .076 .784
Error 45.318 37 1.225
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Positive affect (PANAS)
Tests of Within-Subjects Effects
Measure: MEASURE 1
Type Il Sum of
Source Squares df Mean Square F Sig.
time Sphericity Assumed 91.243 1 91.243 6.968 .012
Greenhouse-Geisser 91.243 1.000 91.243 6.968 .012
Huynh-Feldt 91.243 1.000 91.243 6.968 .012
Lower-bound 91.243 1.000 91.243 6.968 .012
time * posture Sphericity Assumed 32.295 1 32.295 2.466 125
Greenhouse-Geisser 32.295 1.000 32.295 2.466 125
Huynh-Feldt 32.295 1.000 32.295 2.466 125
Lower-bound 32.295 1.000 32.295 2.466 125
Error(time) Sphericity Assumed 471.389 36 13.094
Greenhouse-Geisser 471.389 36.000 13.094
Huynh-Feldt 471.389 36.000 13.094
Lower-bound 471.389 36.000 13.094
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type Il Sum of
Source Squares df Mean Square F Sig.
Intercept 80285.432 1 80285.432 915.227 .000
Posture 11.958 1 11.958 .136 714
Error 3157.989 36 87.722
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Negative affect (PANAS)
Tests of Within-Subjects Effects
Measure: MEASURE 1
Type Il Sum of
Source Squares df Mean Square F Sig.
time Sphericity Assumed 55.296 1 55.296 5.653 .023
Greenhouse-Geisser 55.296 1.000 55.296 5.653 .023
Huynh-Feldt 55.296 1.000 55.296 5.653 .023
Lower-bound 55.296 1.000 55.296 5.653 .023
time * posture Sphericity Assumed 3.980 1 3.980 .407 .528
Greenhouse-Geisser 3.980 1.000 3.980 407 528
Huynh-Feldt 3.980 1.000 3.980 407 .528
Lower-bound 3.980 1.000 3.980 407 .528
Error(time) Sphericity Assumed 352.125 36 9.781
Greenhouse-Geisser 352.125 36.000 9.781
Huynh-Feldt 352.125 36.000 9.781
Lower-bound 352.125 36.000 9.781
Tests of Between-Subjects Effects
Measure: MEASURE_1
Transformed Variable: Average
Type 1l Sum of
Source Squares df Mean Square F Sig.
Intercept 24091.896 1 24091.896| 488.205 .000
Posture 4.896 1 4.896 .099 .755
Error 1776.525 36 49.348
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