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Body awareness has been proposed as one of the major mechanims of mindfulness
interventions, and it has been shown that chronic pain and deression are
associated with decreased levels of body awareness. We ingtigated the effect of
Mindfulness-Based Cognitive Therapy (MBCT) on body awaress in patients with
chronic pain and comorbid active depression compared to tratment as usual (TAU;
N D 31). Body awareness was measured by a subset of the Multidinmesional
Assessment of Interoceptive Awareness (MAIA) scales deerdemost relevant for the
population. These included: Noticing, Not-Distracting, &ention Regulation, Emotional
Awareness, and Self-Regulation. In addition, pain catasiphizing was measured by
the Pain Catastrophizing Scale (PCS). These scales had adegte to high internal
consistency in the current sample. Depression severity wasneasured by the Quick
Inventory of Depressive Symptomatology—Clinician rated (QS-Csg). Increases in the
MBCT group were signi cantly greater than in the TAU group otthe “Self-Regulation” and
“Not Distracting” scales. Furthermore, the positive effecof MBCT on depression severity
was mediated by “Not Distracting.” These ndings provide peliminary evidence that a
mindfulness-based intervention may increase facets of bodawareness as assessed
with the MAIA in a population of pain patients with depressio. Furthermore, they are
consistent with a long hypothesized mechanism for mindfuless and emphasize the
clinical relevance of body awareness.

Keywords: mindfulness-based cognitive therapy, mindfulness me
awareness, pain catastrophizing, chronic pain, depressio n, mediation
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INTRODUCTION small sample sizes did not nd increased interoceptive acgurac
in meditators (Nielsen and Kaszniak, 2006; Khalsa et al., 2008;
Chronic pain is a highly prevalent and disabling conditiontwit \elloni et al., 2013; Parkin et al., 2014However, a large
major impact on individuals, their signi cant others, and@ety (N D 160), recent longitudinal study revealed that heart beat
(Turk etal., 201). Prevalence rates for chronic pain range fromaccuracy was increased after 39 weeks of a mindfulnese-base
10 to 30% Reid et al., 2001 and Major Depressive Disorder contemplative intervention Bornemann and Singer, 2015
(MDD) is the most frequent psychiatric disorder in patients Neuroimaging studies indicate mindfulness training-teth
with chronic pain, with a 12-month prevalence ranging fromchanges in brain function and structure in regions that are
18% in population based settings up to 85% in specialized patRought to be involved in body awarenessa¢ar et al., 2005;
clinics Bair et al., 2008 Since patients who su er from both Hg|zel et al., 2008; Farb et al., 2010, 2013; Gard et al.).2012
chronic pain and depression are particularly dicult to treat |t has been long postulated that interoceptive awareness
(Tunks, 200§ more e ective interventions for this population plays an important role in the experience of emotiodsirfies,
are needed. 1989 and there is empirical evidence that the extent to which
Mindfulness-based interventions have recently been showpne can accurately perceive bodily functions has a positive
to be e ective for the treatment of chronic pain with small to relationship with the intensity of emotionsHgrbert et al.,
moderate e ectsizes on pain and depressiga¢hofetal., 2001 2007. Former studies on this topic in clinical populations have
Mindfulness-based therapies, and particularly mindfulnesseldl  mainly focused on anxiety disorders, which demonstrated aclos
cognitive therapy (MBCT), also have been shown to be e ectivgssociation with increased interoceptive awarengsge¢s and
for relapse prevention in recurrent depression and the treatme Breuer, 1995 Depression often entails anhedonia and blunted
of active depressiortHofmann et al., 2010; Piet and Hougaard, emotions. In fact, body awareness has been found to be reduce
2011; Marchand, 2012; Sipe and Eisendrath, p(Re@sults from  in individuals with depressionEhlers and Breuer, 1992; Dunn
a recent pilot randomized controlled trial (RCT) suggesteatt et al., 200y, and higher levels of depressive symptoms are
MBCT may be an e ective intervention for the treatment of associated with decreased body awareness in healthy subjec
active depression in a population with chronic paife(Jong etal., (pollatos et al., 2009Reduction in interoceptive awareness in
in presy. depression is also supported by a recent neuro-imaging study,
Because mindfulness-based interventions seem bene cCighich shows reduced e ective connectivity in networks inxed
for chronic pain and depression, the question arises howh interoception in patients with melancholiaif/ett et al., 2016
mindfulness exerts its e ects. Mindfulness entails payinga recent study revealed that body awareness therapy resulted
attention to present moment experience, including thoughtsin decreased self-rated depressive symptoms, but no changes in
emotions, and bodily sensations. Training body awareness i hody awareness were founB4nielsson et al., 20).4Whether
signi cant component of most mindfulness-based interven,  improvements in body awareness lead to reduced depression has
including the body scan, in which individuals speci cally payyet to be established.
attention to all parts of the body; and yoga, which entails \variations in body awareness appear to be particularly
paying attention to movements of the bodigbat-Zinn, 1990; important in patients with chronic painMehling et al. (2013)
Segal et al., 20).3Body awareness has been proposed as far example, reported dierences in some dimensions of
potential mechanism for the therapeutic e ects of mindfulnessinteroceptive awareness between patients with current or past
and is considered an integral part of the mindfulness coretru Jow back pain and mind-body trained individuals. Neuro-
(Mehling et al., 2009; Holzel et al., 2011; Farb et al., R015cjenti ¢ evidence indicates that some of the brain regions
The de nition of body awareness emphasizes the fact thajctivated during pain are also activated when engaging in
this is a complex multi-dimensional construct: “the sensoryinteroceptive awarenes€iaig, 200} Attention styles toward
awareness that originates from the body's physiologicdésta chronic pain sensations are of key importance for psycholdgica
processes (including pain and emotion), and actions (inalgdi pain managementJohnston et al., 20)2and fMRI studies
movement), and functions as an interactive process thatitte$  syggest that mindfulness meditation facilitates a reductf
a person's appraisal and is shaped by attitudes, beliefs, apgin through increased sensory processifigid et al., 2012
experience in their social and cultural contexti€hling et al.,  Thus, body awareness and pain perception are closely linked on
2019. Inthis article, the terms body awareness and interoceptiva neuro-biological level, such that the enhancement of speci
awareness are used interchangeably. styles or dimensions of body awareness may facilitate tlie se
Several studies lend support to the notion of enhancegegulation of pain.
body awareness through mindfulness training. For example, Although body awareness is considered an integral part
meditators have been reported to show greater cohereneg the mindfulness construct, there has been a paucity of
between objective physiological data and their subjectiviastruments that measure body awarenedsifling et al., 2000
experience—in regard to both emotional experienBeg et al., Previous body awareness questionnaires either measuned no
2010 and sensitivity of body regions=0x et al., 2012 With  adaptive forms of body awareness (as indicated in disorders
regard to the heart beat perception task, which assesses tgch as panic disorder), were uni-dimensional, lacked syatiem
ability of subjects to accurately determine their heartbede development, or did not measure body awareness speci caity, b
by comparing the subjectively counted heartbeats to heattbe rather a more general observation abilityi€hling et al., 2012
measured by an electrocardiogram, a number of studies witlThe Multidimensional Assessment of Interoceptive Awareness
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(MAIA; Mehling et al.,, 201p scale is a relatively new, Seventy-one participants were screened, of which 40 were
multifaceted body awareness questionnaire that intendséttee randomized to TAU or MBCTC TAU in a 1:2 ratio Figure 1).
apparent gap. Participants received $40 for completed study participatiod an

Bornemann et al. (2015who recently translated the MAIA provided written informed consent. The study was approved
into German and demonstrated good scale properties, fount thdy the Partners Human Research Committee, Massachusetts
a 3-month contemplative training that included the bodyscanGeneral Hospital (protocol 2011-P-001699/1).
and breath meditation techniques lead to changes on several
scales in a sample of individuals with good psychological an
physical health. Values on all scales increased following t o . .
training, and changes were signi cantly greater compare@to Multidimensional Assessment of Interoceptive
retest control group for most of the scales. Awareness (,MAlA) ) )

While there is evidence for an eect of a mind-body The MAIA is a 32-|tem instrument that assesses body
intervention on body awareness as measured with the MAIA in §WVareness on 6-point Likert-type scales that range from 0O
healthy sample, no intervention studies have been reported dfNeVver) o 5 (Always). It comprises eight scales, namely
e ects in chronic pain patients or in depressed individuals. InNoticing, Not-Distracting, Not-Worrying, Attention Regation,
the present pilot RCT we investigated the longitudinal e ectEmetional Awareness, Self-Regulation, Body Listening, and
of MBCT on body awareness, as measured by the MAJA rusting (Mehling et al., 2012 The eight s_cales have _been
in a population of patients with chronic pain and comorbid Shown to have adequate to excellent internal-consistency
depression. It was hypothesized that MBCT enhances aspectd gfiabilities, with Cronbachs alphas from 0.66 to 0.87, and
body awareness in this population. Furthermore, as this istie  @0ve 0.70 for ve of the eight scales/ghling et al,
study using the MAIA in a sample of patients with chronic pain 2019- Because the current study was an add-on to a larger

and comorbid active depression, we investigated the réitibf ~ Study, subject burden had to be kept to a minimum. For
the MAIA scales in this population. this reason only the scales deemed most relevant for the

speci ¢ population were administered, namely Noticing, Not-
Distracting, Attention Regulation, Emotional Awarenesada
METHODS Self-Regulation.

Participants The Noticing scale assesses the awareness of comfortable,

Participants in this add-on study were part of a larger clihtdgal ~ "€utral, and uncomfortable body sensations. Not-Distragt

reported elsewherel¢ Jong et al., in preselinicaltrials.gov id: "€ers to notignoring or distracting oneself from uncomfable

NCT01473615). Patients were recruited from di erentoutpati °0dy Sensations such as pain. Attention Regulation is the

clinics through introduction of the study by their physicianas ~ 2Pility to maintain and regulate attention to body sensagip

well as via web-based advertisements and through seveiagon @nd Emotional Awareness is de ned as consciousness of the

mailing lists. After phone screening and a subsequent inquers interrelation of em_o_tlons and body sensatlon_s. Self_-Regmiat

screening visit, eligible participants were o ered enrolimand ~ '€fers to the ability to control psychological distress by

were randomly assigned to treatment as usual (TAU) or TAU plugonsciously attending to body sensationssfiling et al., 2013

mindfulness-based cognitive therapy (MBCT). English-laamg The MAIA No_t Worrylng scale assesses worrying or feeling

literate individuals aged 18 or older were eligible if thaylfad €motionally distressed in response to uncomfortable body

persistent chronic pain for a minimum of 3 months: (b) met the S€nsations including pain and was not administered, sinse it

DSM-IV criteria for MDD, Dysthymic Disorder, or Depressive !tems are similar to the Pain Catastrophizing Scale, which wa

disorder Not Otherwise Speci ed (NOS); and (c) a scorg0  Included in the larger study.

on the QIDS-Gg scale. After initiating the study the cuto was

reduced to a QIDS-G score 6 (indicative of at least mild Pain Catastrophizing Scale (PCS)

depressive symptoms) to allow more amp|e recruitment. The PCS is a 13-item Scale, Comprised of three SUbSC&leS, that
Exclusion criteria were: (a) serious suicide or homicidgkyi measures pain catastrophizing. Pain catastrophizing is di ne

(b) current or past bipolar disorder, current psychotic sympgm as “an exaggerated negative mental set brought to bear glurin

or a current or past primary psychotic disorder; (c) diagnosigactual or anticipated) painful experienceS|(llivan et al., 2001

of substance abuse or dependence disorder during the lastT#1e PCS total score can range from 0 to 52 and has been shown to

months; (d) general condition that impedes attendance IWO have excellent re'lab”lty (Cronbach's aIﬂbaOS?,Sulllvan etal.,

interventions, such as severe personality disorders, tiogni 200.

impairment, or tendencies toward physical aggression; (@rse

and unstable medical illness including cardiovasculapatie, —Quick Inventory of Depressive

renal, respiratory, endocrine, neurological, or hematalaj Symptomatology—Clinician Rated (QIDS-C 1¢)

disease; and (f) signi cant present meditation practice witbhre ~ The QIDS-C is a widely used clinician rated instrument to asse

than 3 h of mindfulness, insight, or vipassana meditation pedepression symptom severity. The instrument is comprised of 16

week. Patients were requested to keep their psychologichl aitems, has good psychometric properties, score range from 0 to

pharmacological treatment as stable as possible from 8 week® and is sensitive to changes in depressive sevéityi{ et al.,

before the beginning of the study until its conclusion. 2003; Trivedi et al., 2004

easures
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Excluded (N=31)
Screened in person for eligibility (N=71) 17 seresn fiad
Reasons:
QIDS-C<6 (4)
Exclusionary psychiatric disorder (11)
Unreliable reporting (1)
Practices mindfulness> 3 hrs/week (1)
14 discontinued before baseline
Reasons:

Withdrawal stx from opioids (1)
Travel too burdensome ( 5)

Unable to make time commitment (2)
Scheduled surgery (1)

In too much pain (1)

Randomized ( N=40)
31 with MAIA, 34 with PCS

e o o o o o o

LTFU (2)
Other (2)
[ |
Allocated to MBCT + TAU (N=26) Allocated to TAU (N=14)
19 with MAIA, 22 with PCS 12 with MAIA, 12 with PCS
* 1LTFU before start classes 1LTFU
* 6 discontinued study
reasons:
*  Travel burden (1)
*  Pain flair (1)
*  Family issue (1)
*  Spiritual issue (1)
*  Other 2)
* 19 completed MBCT ( =4 sessions)
Modified Intention to treat: 19 Modified intention to treat: 14
14 with MAIA, 17 with PCS 12 with MAIA, 12 with PCS

FIGURE 1 | Patient ow. LTFU, lost to follow up; MAIA, Multidimensional Assessmentfdnteroceptive Awareness; MBCT, Mindfulness Based Cognit Therapy;
PCS, Pain Catastrophizing Scale; QIDS-C, Quick Inventory ofdpressive Symptoms-Clinician Rated; TAU, Treatment As Usill

Procedure a non-judgmental, accepting attitude toward one's internal
Eligible participants were randomly assigned to TAU (controland external experience. For the current study the original
group) or MBCT C TAU (intervention group) in a 1:2 ratio, program was adapted to our speci ¢ population by modifying
which allowed the main project to Il the MBCT groups the psychoeducation and CBT elements to a depressed CP
with participants more quickly. An independent researchempopulation. This included psycho-education linking CP, negati
not involved in the project generated the randomizationthoughts, negative emotions, and depressive behaviors such
sequence in blocks of ve (using the sequence generator ams withdrawal; identifying automatic thoughts related t®;C
www.random.org). In order to assure equal gender distitout and paying attention to behavioral elements such as pacing of
in both groups we strati ed for gender. The intervention gmu activities. We also included meditations that speci catigdsed
received an 8-week MBCT group skills program. Interoceptiven cultivating mindfulness in relationship to CP. The MBCT
awareness, pain catastrophizing, and depression were abaéss@rogram was led by two instructors, an experienced licensed
baseline (week 0), midpoint (week 4), and endpoint (week 8). independent clinical social worker (LICSW) and a fellow in
psychology and was provided free of charge. Subjects that were
Intervention assigned to TAU were waitlisted and o ered the MBCT treatment
The intervention consisted of an 8-week group skills prograngfter completion of the study. TAU included all regular visitith
with one 2-h mindfulness training session each week anthe pain physician, psychiatrist, psychotherapist and prescribed
individual exercises for homework practice. It was modeled oain and/or antidepressant medications.
the MBCT program developed bgegal et al. (2013which
was developed as a program to address recurrent depressiséatistical Analyses
episodes and combines elements of cognitive behavioradplyer Di erences in patient characteristics at baseline were assdsy
(CBT), such as psycho-education, with experiential mindésk performing independent-samplégests for continuous variables
practices. The program is intended to teach and fosteand Chi-square tests for categorical variables. To ewaluat
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internal consistency/reliability, Cronbach's alphas wassessed. are shown inTable 1 Types of chronic pain included: chronic
Inter-scale correlations were obtained for the MAIA scaled a back pain, neuropathic pain, osteoarthritis, bromyalgia, and
the PCS total score based on the data of all subjects atiaselimigraines. There were no signi cant di erences in demogragzhi
The e ects of intervention/group (MBCTC TAU vs. TAU) and patient characteristics (sdable 1) or in average baseline
and time (baseline vs. endpoint) on the dependent variablescores on the ve MAIA scales or total PCS scores between the
body awareness and pain catastrophizing were assessed tlp groups at baseline (s&éable 2. For the collapsed sample that
conducting repeated measures analysis of variance (rmANQVAcompleted the MAIA, regardless of class attendance, participants
with time as repeated measure, treatment group as betwee(N D 31) were on average 50 years diti D 49.45SDD 10.58),
subjects factor, and MAIA scales and PCS as dependent variabland college graduateM|(D 16.30SDD 2.55 years of education).
Assumptions of normality and homogeneity were met. PairedVost of the participants were female (74.2%), Caucasian (90.3%),
samples-tests were conducted to compare baseline and endpoir@nd non-Hispanic (83.9%). Three (9.7%) participants were
scores on the MAIA scales and the PCS within each grougfrican American and one (3.2%) was Hispanic. The largest
As a measure of eect size, Cohen's d was calculated f@roportion of participants was married (46.7%) or never married
each pre-post change. Analyses were conducted according (86.7%), and ve were separated or divorced (16.7%). Employed
a modied intention-to-treat (ITT) principle with the last participants comprised 32.3% of the sample, and disabled ones
observation carried forward (LOCF). When endpoint measuresomprised 32.3% of the sample. Most participants had (MDD;
were missing, midpoint measures were imputed, and if midpoin83.9%), with the remaining 16.1% su ering from Depressive
data were missing, baseline data were used. Only participariissorder not otherwise speci ed (NOS). 46.4% of the particigan
who attended at least four of the eight classes were inclided were taking Anti-Depressant medication.
the analyses. .

The main study, to which this study was added on, reveale®Cale Properties
a signi cant e ect of MBCT (group by time interaction) on Table 3summarizes scale means with standard deviations, range
depression as measured with the Quick Inventory of Depressivéf observed values, Cronbach's alphas, and range of itela-sca
Symptomatology-Clinician rated (QIDS4g) (de Jong et al.,
in presy. To explore if and how this e ects is mediated by
the MAIA, a multiple mediator model was tested. The modelABLE 1 | Participant characteristics (N D 29).
comprised group (MBCTC TAU vs. TAU) as independent

variable, depression measured at week 8 as dependent variable AU MBCT C TAU v st
and MAIA scales (measured at week 8) that revealed signi cant Mi% SD M st 2 df p
group by time interactions, as mediators. Depression and
respective MAIA scales measured at baseline (week 0) weftee (vears) 5167 1008 50.06 1168 039 27 0.703
included as covariates. Mediation analyses were conducté&gucation (years} 1658 261 1594 256 065 26 0519
with a macro byPreacher and Hayes (2008)at implements  Gender (% female) 66.7 76.5 034 1 0561
a bootstrapping procedure to create con dence intervals foRace (%) 0.88 1 0348
partial and total indirect e ects. For mediation analyses only African-American 16.7 5.9
participants who participated in at least 4 classes and who hadCaucasian 833 94.1
week 0 and week 8 data available were included in the analygasnicity (%) 328 2 0194
and 10,000 bootstrap iterations were used. All analyses weredispanic 0.0 5.9
conducted with SPSS 21 (SPSS Inc., Chicago, IL, USA). Non-hispanic 100.0 76.5
Unknown/Not reported 17.6
RESULTS Marital status (%% 0.933 2 0.627
Never married 25.0 375
Participant Characteristics Married/Live together ~ 50.0 50.0
For the main study, 71 patients were screened, of which 40 wereseparated/Divorced 25.0 125
randomized to TAU (1 D 14) or MBCTC TAU (nD 26) ina 1:2  Employment status (%} 167 2 0435
ratio. Of those 40, 34 completed the pain catastrophizing scalegmpioyed 16.7 375
(PCS) and 31 the MAIA at baseline. Of the 14 patients in the pisabled 417 375
TAU, 12 had PCS and MAIA data and were included in modi ed  oher/Not reported 417 25.0
ITT analyses. Of the 26 patients in MBGT TAU, 22 had PCS 1y, gepression (%) 020 1 0653
and 19 MAIA data. Five of the patients with MAIA and PCS data g 16.7 235
participated in< 4 sessions of MBCT and were excluded from ,5p 833 76.5
further analyses, resulting in 17 patients with PCS data ahd 1,5, (% taking} 50.0 5.3 0564 1 0453

with MAIA data in the modi ed ITT analysesKigure 1). For the
mediation analyses 11su bjects with MAIA data were in MBTT ABPM, Anti—Dg;_)ressant Medication; MDD, ngor Dgpressive Disorder; MBCT, M]'Il_fulness
TAU and 7 in TAU Based COgnIt.IV? Therapy; NOS, Depressive Disorder Not Otherwise Speed; SD,
T . Standard Deviation; TAU, Treatment As Usual.
Characteristics of participantsN( D 29) who attended at agased on ND 28 due to missing value.
least four classes (MBITAU) or had four clinic visits (TAU), "Based on ND 27 due to missing values.
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TABLE 2 | Baseline scores on MAIA and PCS. TABLE 4 | Scale-scale correlations.
TAU MBCT C TAU t-test Scale Noticing  Attention Emotional Self- Not
M sD M sD t df p regulation awareness regulation  distracting
MAIA Noticing -
Noticing 313 126 28 101 060 24 0553  Attention 0.53+ -
regulation

Attention regulation 208 134 237 1.05 0.60 24 0.550

Emotional awareness  2.65 163 271 120 011 24 0912  cmotiona 0.71 062 -
awareness
Self-regulation 210 142 198 124 023 24 0817
guat Self- 0.52%* 0.50% 0.76% -
Not distracting 214 080 195 123 045 24 0657  roquation
PCS 2717 1067 3182 1228 106 27 0299 ot 0.02 017 0.29 0.09 B
distracting

MAIA, Multidimensional Assessment of Interoceptive Awareness; P& Pain
Catastrophizing Scale.

Pearson product moment correlations among MAIA scales in the total sample (N 31).
**Correlations are signi cant at p< 0.01.
MAIA, Multidimensional Assessment of Interoceptive Awareness.

TABLE 3 | Scale properties (N).

sizes of the pre-post change being medium for the treatment

Scale Number Cronbach's Range of Mean Observed N group but small for the control groupRigure 2A Table 5).
ofitems  Alpha item-scale  (SD) For the Attention Regulation scale, no signi cant group-
correlations by-time interaction e ect F; 24y D 0.03,p D 0.863,!3
VAIA 0.001] was found, but a signi cant mainze ect of time
Noticing 4 0.67 0.65-0.74  3.10 (1.15) 1-5 31 Wa_s revealed Fy; 24) D 5'34.’ p_ D 0'030’.!P D 0.'182]'
_ ' N o Paired sample-tests showed signi cant, medium size increases
Attention 7 0.92 0.64-091 2.42(122) 0.1-457 31 . . .
requlation pf Attentlgn Regu]atlon scores in the control group. The
Emotional 5 0.94 085-003 273 (L50) o5 35 Increase in At_te_nt|on _Re_gulanon in the MBCT group dlq
awareness not reach statistical signi cance, despite its large e edesi
Self- 4 093 089096 192(137) o045 31 (Figure2B Table9.
regulation For Emotional Awareness, no signicant group-by-time
Not 3 0.72 049-084 204(1.06) 035 31 interaction eect [Fy; 24 D 2.17,p D 0.153,!5 D 0.083]
distracting was found, but a signi cant main e ect of time was revealed
PCS 13 0.93 051-0.85 30.18(11.63) 4-52 34 [F. 24 D 4.63,p D 0.042,! 2 D 0.162]. Paired samples

tests revealed a large and signi cant increase in Emotional
Awareness over time within the treatment group, while the
change within the control group was small and not signi cant
(Figure 2C Table 5.
correlations of the MAIA and the PCS for the entire sample ATrMANOVA revealed a signi cant group-by-time interaction
(N D 31 and 34 respectively) at baseline. Cronbach's alphas ffr Self-Regulation F; 24y D 5.93,p D 0.023,! 3 D 0.198].
three of the ve administered MAIA scales were excellent and his interaction was driven by large and signi cant increas
ranged from 0.92 (Attention Regulation) to 0.94 (Emotionalin Self-Regulation over time in the treatment group and small
Awareness). The Not-Distracting and Noticing scales hatia$  but signi cant increases in the control group. Furthermotie
of 0.72 and 0.67 respectively. The PCS had a Cronbachs alphaalyses revealed a signi cant main e ect of timigg[ 24y D
of 0.93. 22.86p< 0.001) g D 0.488] Figure 2D, Table 5.

Table 4shows Pearson correlations between the MAIA scales. For the Not Distracting scale, a signi cant group-by-time
The correlations ranged from 0.76 for Self-regulation andnteraction was revealedr{s; 24)D 4.87,p D 0.037/ 3 D 0.169].

Emotional awareness and 0.71 for Emotional awareness ardnis interaction was driven by an increase in Not Distracting
Noticing, to ¢  |0.29]) for Not Distracting, which did not scores in the treatment group and a decrease within the obntr

MAIA, Multidimensional Assessment of Interoceptive Awareness; P& Pain
Catastrophizing Scale; SD, Standard Deviation.

correlate signi cantly with any other MAIA scale. group, none of which reached statistical signi cance. No main
e ect of time [F(1; 24y D 0.45p D 0.511/ 2D 0.018] was found
(Figure 2E Table 5.
For pain catastrophizing, no signicant group-by-time
Effects of MBCT on Body Awareness interaction e ect [F; 27) D 1.15,p D 0.294,! 2 D 0.041] was

For Noticing, no signi cant group-by-time interactionfy; 24)  revealed. The main e ect of time approached signi canég[27)

D 0.18,p D 0.676,! 3 D 0.007] and no signi cant main eect p 3.60,p D 0.069,! 2 D 0.118]. Analysis showed a large and
of time [Fq. 24y D 2.59,p D 0.121,! 2 D 0.097] was found. No signi cant decrease of pain catastrophizing within the MBCT
signi cant within group changes between the pre- and the postgroup, but only a small and not signi cant decrease in the coht
treatment measurements were found in either group with e ectgroup (Figure 2F, Table 5.
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TABLE 5 | Changes in scores for body awareness and pain catastr ~ ophizing.

TAU MBCT C TAU
Pre M (SD) Post M (SD) t df p d Pre M (SD) Post M (SD) t df p d
MAIA
Noticing 3.13 (1.26) 3.29 (1.20) 130 11 0.220 CO0.134  2.86(1.01) 3.14 (1.15) 1.21 13 0.247 C0.262
Attention regulation 2.08 (1.34) 2.58 (1.36) 252 11  0.029 C0.371  2.37(1.05) 2.95 (1.01) 146 13 0.167 CO0.564
Emotional 2.65 (1.63) 2.78 (1.66) 073 11 0482 C0.081 2.71(1.29) 3.43(1.19) 2.17 13 0.049 C0.573
awareness
Self-regulation 2.10 (1.42) 2.46 (1.62) 249 11 0.030 C0.216  1.98(1.24) 3.07 (1.12) 434 13 0.001 C0.913
Not distracting 2.14 (0.80) 1.69 (0.81) 185 11  0.092 0.553  1.95(1.23) 2.19 (1.23) 1.20 13 0.253 CO0.194
PCS 27.17 (10.67)  25.25(11.52) 0,57 11  0.580 0.172  31.82(12.28) 24.94(12.16) 223 16 0.041 0.564

Results of paired-samples t-tests and Cohen's d effect sizes for pre-pdschanges for treatment and control group.
MAIA, Multidimensional Assessment of Interoceptive Awareness; P& Pain Catastrophizing Scale; d, Cohen's d; SD, Standard Deviation.

Body Awareness As Mediator Distracting, but not by Self-Regulation. We discuss thesalte

A multiple mediator model as described Byeacher and Hayes for each dimension of body awareness separately in moreldetai

(2008)was tested. The modefigure 3) was comprised of group below.

(MBCT C TAU vs. TAU) as independent variable, depression

measured with QIDS-g at week 8 as dependent variable, andSelf-Regulation

the MAIA Not Distracting and Self-ReguIation Scales, mem;ure'rhe nding of a Signi Canﬂy greater increase in Se]f-Regu‘ja’[i

at week 8, as mediators. QIDS4-MAIA Not Distracting and  ratings in the treatment than in the control group is in line

Self-Regulation scales measured at week 0 were included\gigh ndings by Mehling et al. (2013, 2014)n two cross-

covariates. sectional studies they showed that patients with chronic low
Analyses resulting in bias-corrected con dence inter@§  pack pain who were practicing mind-body therapiégeling

based on 10,000 bootstrap iterations, revealed a sigrti cart al., 201} or yoga and meditation\(ehling et al., 201y¢thad

indirect e ect of group on depression through the MAIA scale greater self-regulatory body awareness than patients withach

Not Distracting (& b1 D 3.584, 95% CI 8.880to 0.357), practice. In the cohort study\(ehling et al., 201y} this di erence

but not through the Self-Regulation scale (ab, D 2.317,95% was more pronounced for the Self-Regulation dimension than

Cl 8.733 to 0.284). There also was a signi cant direct e ect ofor any of the other dimensions of body awareness. Similarly

group on depression fd 4.817,p D 0.0485) independent of Bornemann et al. (201%lso found that increases following 3

Self-Regulation or Not Distracting. These ndings indicaéft  months of contemplative training including the bodyscan and

the e ect of MBCT on depression was partially mediated by Nobreath awareness meditation were largest on the Self-Ragulat

Distracting but not by Self-Regulation. scale (e ect sized D 0.72). Our study extends the previous
ndings by demonstrating e ects through a well-established
DISCUSSION intervention (MBCT) in a patient population (chronic pain with

active depression).
In the present study, we investigated the e ects of MBCT on The present ndings of a change in Self-Regulation through
body awareness as measured with the MAIA in patients witt®@ mindfulness intervention are consistent with a hypothesized
chronic pain and comorbid active depression. To our knowledgdink between mindfulness and enhanced self-manageniemnt(,
this is the rst RCT that investigates the e ects of MBCT on 2003, a concept closely related to general self-regulation
body awareness as measured with the MAIA in patients wittVohs and Baumeister, 20L10ur ndings also converge with
chronic pain and depression. The MAIA appears a re|iab|@mpirica| evidence for better general Self'regulation abaolc
instrument with scales of adequate consistency in this pewlPain through a mindfulness interventionk@bat-Zinn et al.,
studied population. In accordance with our hypothesis, MBCT1989, as well as with evidence from paradigms with acute
resulted in increases for several dimensions of body aveseim ~ Pain induction, in which mindfulness practice enhanced pain
the studied patient population. More speci cally, a signi cantl tolerance Kingston etal., 2007; Gard et al., 2))thereby having
greater increase in Self-Regulation and Not Distractingt bupotential clinical implications.
no changes in Noticing in the MBCT group as compared to
the TAU group were observed. In addition, participants in Emotional Awareness
the MBCT group, but not in the control group, had increasesPaired samples-tests revealed a large and signi cant increase
in Emotional Awareness. For Pain Catastrophizing, we foundh Emotional Awareness over time within the treatment group,
signi cant decreases within the treatment group, but nothirit ~ while the change within the control group was small and not
the control group. Furthermore, mediation analyses revealedigni cant However, no signi cant group by time interactio
that the e ect of MBCT on depression was mediated by Notwas found. The signi cant increase in Emotional Awarenegso
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MAIA not
distracting

body sensations or ignoring them, is a common coping strategy
in chronic pain Reid et al., 2002; Peres and Lucchetti, 3010
as well as in depressioivi@theson and Anisman, 20R3n the
intervention group, however, subjects learned to pay mindful
attention to all body sensations including pain and deprassio
related symptoms, independent of their valence. In the cdntro
group, subjects did not learn to use this alternative approach
and may have practiced the more common coping strategy
of distraction so that they became “better” at ignoring and
regulation distracting themselves from uncomfortable body sensation
Correspondingly, when a sample of patients with chronic
FIGURE 3 | Mediation model. Mediation model for the effect of group lower-back pain was compared to healthy mind-body therapy

[Mindfulness Basgd Cognitive Ther_apy: treat_ment as usual (TAU), ys. TAU practitioners, the mind-body sample had signi cantly hing!Dt
alone] on depression (measured with the Quick Inventory of [Peessive

a,=0.520%*

Depression

Symptomatology—Clinician rated) through the Not Distraatg and Dlstrac.tlng score_sl\ﬂehllng etal, ZOlB HO.WG.VGI‘, co'ntrary to
Self-Regulation scales of body awareness as measured witthée our ndlngs, Mehllng etal. (2013&“ nd no signi cant di erence
Multidimensional Assessment of Interoceptive Awareness (MA). Analyses are between the Not Distracting capacities of those patients with
based on N D 18 and numbers are standardized regression coef cients. past or current pain that did have mind-body therapy experience

*p < 0.05, **p < 0.01.

and those that did not have such practid@rnemann et al.
(2015)did not nd that changes on the Not Distracting scale in

time in the treatment group is in line with the expectation tiae ~ healthy participants, following bodyscan and breath awarenes
MBCT intervention increases the awareness of the connectidfi@ining were signi cantly higher than those in the retesintrol
between body sensations and emotional states and correspor@oup. These discrepancies between the studies may be due
to results byMehling et al. (2013, 2014)Their group found to methodological di erences, di erences in the intervemm
that levels of Emotional Awareness were higher in chroniopaiand dierences in the studied population. Our ndings are
patients with mind-body practice than in patients without such further aligned with prior studies showing a negative asstmn
practice (Viehling et al., 2018 Bornemann et al. (2015also between mindfulness and experiential avoidangéefy, 201},
found signi cant increases of scores of the Emotional Amases ~and general distractionJgin et al., 2097
scale following 3 months of bodyscan and breath awareness In the present study, we did not nd signi cant correlations
training, but the e ect size was rather smati 0.20). Beyond the between the Not Distracting scale and any other MAIA scales.
body awareness speci ¢ construct of Emotional Awareness, oJ his result corresponds to the nding bylehling et al. (2013)
ndings con rm theory (Bishop et al., 2004: Phillipot and Segal that Not Distracting scores were not correlated with the esth
2009 and previous evidence that suggests an association betweggales in their largeN D 301-434) chronic pain sample.
mindfulness and general emotional awarenesse(et al., 2010; Bornemann et al. (2019n the other hand found that the Not
Boden et al., 2035 Distracting scale was signi cantly correlated with all etlscales

In light of evidence that demonstrates that emotionalin their sample of healthy patients. This di erence might be due
awareness is linked to better clinical outcomes and quality do their very large sample sizBl (O 1076) or due to the fact that
life (Williams et al., 2010; Boden et al., 2)1as well as to they investigated a sample of healthy participant. These nsling
reductions in depression symptomatology and in depressionhay indicate that in patients with chronic pain, a coping style o
related a ective and cognitive outcomeS¢ldman et al., 2005; hot distracting from pain is independent of the other aspects of
Arch and Craske, 2006; Farb et al., 2)the present ndings body awareness.
of increased Emotional Awareness in the MBCT group may be A striking nding of the present study is that Not Distracting
relevant for clinical practice. mediates the e ect of MBCT on depressive symptom reduction.

In the present study, the Emotional Awareness and Selflhis nding supports the clinical importance of the Not
Regulation scores were strongly correlate®(0.76). Similarly, Distracting aspect of body awareness. Furthermore, whilest h
Mehling et al. (2013found a relatively high correlation between long been hypothesized that the e ects of MBCT on depression
these two scaleg (O 0.60) in patients with chronic pain, as are mediated by body awareness, this is to our knowledgertite
well as in body-mind practitioners, anglornemann et al. (2015) study supporting such a relationship{chalak et al., 2010, 2011,
also found a considerable interscale correlation betwéese 2012;van Der Veldenetal., 2015
two scalesr(D 0.46). These ndings may correspond to the Although previous research has shown that for depression,
notion of the general self-regulation conceptaumeister et al., distraction may be an e ective coping style, mindfulness isrev
1998; Muraven and Baumeister, 2)@3 being closely related more e ective in reducing negative mood3(oderick, 2005;
to emotion regulation {Yohs and Baumeister, 2011; Vago andHU ziger and Kuehner, 200p Furthermore, mindfulness has

Silbersweig, 20)2 been shown to be better in reducing acute pain than distraction
) ) in individuals with high levels in pain catastrophizing’r{ns
Not Distracting et al., 201t Similarly, in patients with chronic pain that had

The signi cant group-by-time interaction on Not Distractqwas  high health anxiety, paying attention to sensations resulte
driven by a decrease in the TAU group and an increase in thgreater pain relief than distractionH@djistavropoulos et al.,
MBCT C TAU group. Distracting oneself from uncomfortable 2000, which is in line with the notion that “one problem in
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chronic pain is not only the pain itself, but the “turning away'body sensations than individuals without mind-body praetic
from, the averting of attention from the regions that giveai Furthermore, our ndings are aligned with a growing body of
to painful sensations, either through deliberate distrawatior by  evidence showing that in patients with chronic pain, mindfess
thinking aboutthe pain (conceptually) rather than experiencingand participation in mindfulness-based interventions arated
the sensations directly”\illiams, 201(). More in general, to decreases in pain catastrophizing (eSxhutze et al., 2010;
experiential avoidance is associated with a wide variety d@fassidy etal., 2012; Garland et al., 2012; Day et al.) b0t gee
psychopathologyHayes et al., 199@nd coping strategies that (de Boer et al., 20)4
work contrary to avoidance, such as mindfulness are reladed = =
better mental health outcomeg\flliams et al., 2010 Limitations

Together these ndings suggest that the Not Distracting aspe The present study has several limitations. First, this pilot
of body awareness may be an important predictor of depressiviudy had a relatively small sample size, resulting in low
symptoms and potentially of mental health in general, and that ipower to detect true e ects. Yet despite this limitation, some
can be cultivated through mindfulness based interventions ~ signi cant e ects were found. However, it must be mentioned

that because of the small sample size we chose a less congervati

Noticing and Attention Regulation statistical approach and did not correct for multiple comparisons.
The present study did not detect signi cant changes in theSecond, because this was a pilot study, we used TAU as a
awareness of uncomfortable, comfortable, and neutral bodgontrol group, which does not adequately control for “placebo
sensations as a result of the MBCT intervention. However, the ects” secondary to non-specic factors like attention in
e ect sizes of the pre-post changes in the treatment group were gatient-clinician interactions Goyal et al., 2094 This means
medium size, whereas the increases in the control grouploady  that, theoretically, the clinical improvement could be due
a small e ect size. These ndings contrast earlier ndings whe to non-specic factors like attention and expectations about
large di erences in MAIA Noticing scores were found betweenimprovement and not due to the specic e ects of MBCT.
individuals with chronic pain who had mind-body practice and We controlled for attention as much as possible by providing
those patients who did not have such practiééefling et al., equal numbers of oce and phone visits with the clinician
20129. Our ndings are in line with those oBornemann et al. for both the MBCT group and TAU group. In future larger
(2015) who despite a very large sample size did not nd astudies it would be imperative to compare MBCT to an active
signi cantly greater increase in the contemplative traigigroup ~ Non-speci ¢ control group, such as group sessions including
than in the rest control group. psycho-education and gentle stretching exercises withoyt an

No signi cant group by time interaction was revealed for mindfulness components, as in the studytéfige et al. (2013)
Attention Regulation, indicating that MBCT did not result in Third, the MAIA is a relatively new scale that requires furthe
increases of the ability to sustain and control attentiorbdy e nement and validation in dierent populations. Fourth,
sensations. The absence of a signi cant increase of Atenti because the intervention produced skills and understandihg
Regulation in the MBCT group is surprising, given that previousconcepts that were relatively new to participants at baseline,
studies found that mind-body therapy practicing patients withsubjects may have reached a dierent understanding of the
back pain had higher scores of Attention Regulation tharfoncepts enquired by the MAIA items post-treatment. While
non-practicing patients Nlehling et al., 2012, 20),3and that the rst three limitations can be addressed by larger stadie
bodyscan and breath awareness training lead to large e acts avith active control groups and future versions of the MAIA,
Attention Regulation in healthy participants (e ect sidé 0.54; the last limitation is probably inherent to interventions ah
Bornemann et al., 20)5 result in a change of perspective and thus more dicult to

It remains an open question whether the absence ofddress. Using behavioral data might help to validaterepibrt
signi cantly greater increases in Noticing and Attention instruments in these circumstances. Finally, becauseethvere
Regulation in MBCTC TAU than in TAU is specic for the t00 many missing midpoint data, we conducted mediation
studied patient population and intervention, or just a lack ofanalysis only on the endpoint data, which decreases the degree

power. Larger studies are warranted. of causal speci cityl{azdin, 200). However, Hayes argues that
mediation analysis is still valuable, even when data codiectf
Pain Catastrophizing the mediator and outcome variable is at the same time point

The absence of a group by time interaction for pain(Hayes, 2013 The ndings on the mediation analysis in this
catastrophizing indicates that there were no greater chaige Study should be interpreted as tentative and purely hypothesis
pain catastrophizing in the MBCT group than in the control generating. Future larger studies with MBCT in this population
group. However, the main eect of time was approachingwith the assessment of the MAIA scales of potential mediators
signi cance and was driven by a large and signi cant deceeasat multiple time points are warranted, to permit more conclusiv
within the MBCT group and a small, non-signi cant decrease instatements.
the control group.

Consistent with the signicant decrease in pain CONCLUSION
catastrophizing within the MBCT groupMehling et al.
(2013) showed that pain patients who practiced mind-bodyln summary, our data suggest that MBCT can increase several
therapies worried less about their pain or other uncomforgabl dimensions of body awareness as measured with the MAIA
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