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Discussion: Mindfulness may be an important process in ED psychopathology.
Future research should prospectively and experimentally examine the relation

between mindfulness and ED psychopathology.

Resumen

Objetivo: La atencion plena (mindfulness) esta implicada en la psicopatologia de los
trastornos de la conducta alimentaria (TCA). Sin embargo, esta literatura no ha sido
sintetizada a la fecha. El presente meta-andlisis examind las asociaciones entre la
atencion plena y la psicopatologia de los TCA.

Métodos: Se incluyeron un total de 74 muestras independientes (efectos = 576).
Utilizamos un modelo de efectos aleatorios multinivel para estimar la sintesis de los
tamanos de efecto por nivel de estudio, y los modelos de efecto mixto multinivel para
examinar los efectos moderadores.

Resultados: La atencion plena fue asociada negativamente con la psicopatologia de
TCA (r = —.25, p <.001), tanto concurrentemente (r = —.25, p <.001) como pros-
pectivamente (rs = —.22-—.24, ps < .001). Las asociaciones fueron mas fuertes para
trastorno por atracén, alimentacion emocional/externa, e insatisfaccion corporal, asi
como también el actuar con conciencia y sin juzgar las facetas.

Discusion: La atencion plena (mindfulness) puede ser un proceso importante en la

psicopatologia de los TCA.
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| INTRODUCTION

Mindfulness is defined as bringing one's attention to present-moment
experience with an attitude of acceptance and nonreactivity (Kabat-
Zinn, 1990; Kabat-Zinn, 1994). Mindfulness can be conceptualized as
a trait or state. Trait mindfulness refers to the general tendency to be
mindful across situations. State mindfulness refers to the extent to
which an individual is mindfully present at any given point in time
(Brown & Ryan, 2003). Baer, Smith, Hopkins, Krietemeyer, and Toney
(2006) combined a pool of items from most of the existing mindful-
ness questionnaires and presented evidence that mindfulness consists
of five facets: observing, describing, acting with awareness, non-
judging, and nonreactivity. Observing refers to paying attention to
internal and external sensations. Describing refers to labeling thoughts
and feelings with words. Acting with awareness refers to staying
focused on one's present-moment activities and acting deliberately.
Nonjudging refers to accepting thoughts and feelings without evaluat-
ing them. Nonreactivity refers to letting thoughts and feelings come
and go without reacting to them.

Recent evidence suggests that mindfulness may play an important
role in eating disorder (ED) psychopathology. (ifsfiSiiesSEanemD
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various constructs that are relevant to ED psychopathology. First,
mindfulness is closely related to emotion regulation, and it has been
established that many individuals with an ED diagnosis lack adaptive

oe]

emotion regulation skills (Oldershaw, Lavender, Sallis, Stahl,
Schmidt, 2015).
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Repetitive negative thinking encompasses excessive thinking about
current, past, and future concerns (Ehring & Watkins, 2008), often in
the form of worry and rumination (Papageorgiou & Wells, 1999).
Mindfulness targets repetitive negative thinking because it encour-
ages sustaining one's attention to present moment experiences and

therefore prevents over-engagement with one's thoughts (Hayes &
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Feldman, 2004; Shapiro, Oman, Thoresen, Plante, & Flinders, 2008).
Finally, mindfulness is related to interoception, and poor interoceptive
awareness is common in individuals with EDs (e.g., Merwin et al,,
2010). Interoception refers to the ability to accurately perceive
changes in one's body (Craig, 2009). Both mindfulness and inter-
oception involve awareness of one's body, but mindfulness also
involves awareness extending beyond the body (e.g., awareness of
others, surroundings, etc.). Higher levels of mindfulness are associated
with higher levels of interoception (Lazar et al., 2005).

Despite the clear relation among ED symptoms and mindfulness-
related concepts, it is unclear whether higher levels of mindfulness
are always related to lower levels of ED psychopathology. Overall,
findings from most studies suggest that higher levels of mindfulness
are associated with lower levels of ED psychopathology (Dijkstra &
Barelds, 2011; Lavender et al., 2009; Lavender et al., 2012; Masuda,
Hill, & Tone, 2012). However, findings from some studies suggest that
higher levels of mindfulness are sometimes associated with higher
levels of ED psychopathology (e.g., restrained eating; Grados, 2014;
Tak et al., 2015). Various studies and individual differences may
explain these conflicting findings.

Relations between mindfulness and ED psychopathology may dif-
fer depending on whether mindfulness and ED symptoms are
assessed concurrently or longitudinally, as cross-sectional relation-
ships often do not generalize longitudinally (Sobel, 1990). Data from
samples of both individuals with EDs and without ED psychopathol-
ogy suggest that not all cross-sectional relationships between mind-
fulness facets and ED psychopathology generalize prospectively
(Sala & Levinson, 2017; Sala, Vanzhula, & Levinson, 2018).

Additionally, different facets of mindfulness may have different
associations with ED psychopathology. Acting with awareness, non-
judging, and nonreactivity (i.e., the “how” skills of mindfulness; Line-
han, 1993) may be particularly relevant to ED psychopathology, as
these facets should promote awareness and acceptance of negative
emotions rather than avoiding them by engaging in ED behaviors
(Heatherton & Baumeister, 1991). Empirical data from both clinical
and nonclinical samples suggest that higher levels of acting with
awareness, nonjudging, and nonreactivity are associated with lower
levels of ED psychopathology (Lavender, Gratz, & Tull, 2011; Levin,
Dalrymple, Himes, & Zimmerman, 2014; Sala et al., 2018). Observing
and describing (i.e., the “what” skills of mindfulness; Linehan, 1993)
are likely to have the least robust relation with ED psychopathology.
Observing and describing without the other mindfulness skills may
promote observing and describing experiences in a judgmental and
reactive manner, therefore promoting higher levels of ED symptoms.
Indeed, data from nonclinical samples suggest that observing is posi-
tively associated with ED psychopathology (Lattimore, Fisher, & Mali-
nowski, 2011; Levin et al., 2014; Prowse, Bore, & Dyer, 2013) or not
associated with ED psychopathology (Adams et al., 2012). Similarly,
although some data from samples of individuals with no ED psychopa-
thology suggest that higher levels of describing are associated with
lower levels of ED psychopathology (Adams et al., 2012), other data
suggest that higher levels of describing are associated with higher

levels of ED psychopathology when controlling for other facets of


Wednesdae Reim Ifrach

Wednesdae Reim Ifrach


SALA ET AL.

836
WILEY—gATING DISORDERS

mindfulness (Lavender et al., 2011). Moreover, the strength of the
relation between mindfulness and ED psychopathology might differ
depending on whether mindfulness is assessed at the state vs. trait
level. Higher levels of state mindfulness may at times be associated
with higher levels of ED psychopathology. Although being mindful in
the present moment may be associated with lower rumination and
worry, it may be also associated with higher sensitivity to unpleasant
bodily sensations (i.e., thighs touching). Furthermore, judgmental or
reactive awareness and attention might encourage individuals to
focus on their bodies and food intake.

Finally, EDs are multifaceted, and it is, therefore, important to
examine whether various types of ED psychopathology are differen-
tially related to mindfulness. Mindfulness may be particularly relevant
to dysregulated eating behaviors (e.g., binge eating, purging, emo-
tional, and external eating) because dysregulated eating behaviors are
often motivated by a desire to escape self-awareness. Mindfulness
could help individuals be open towards all experiences and therefore
refrain from engaging in dysregulated eating behaviors in order to
escape their experiences. Empirical data from samples of individuals
with no ED psychopathology suggest that mindfulness is negatively
associated with binge eating (e.g., Roberts & Danoff-Burg, 2010),
bulimic symptoms (Lavender et al., 2009), and emotional eating (Tak
et al., 2015). Mindfulness may also be particularly relevant to body
satisfaction. Higher levels of mindfulness may reduce body dissatis-
faction by fostering a willingness to accept the present state (e.g., the
current body) rather than attempting to reach a goal state (e.g., a dif-
ferent body; Alberts, Thewissen, & Raes, 2012). Empirical data suggest
that higher levels of mindfulness are associated with lower levels of
body dissatisfaction in individuals with and without ED psychopathol-
ogy (Lavender et al., 2012; Sala et al., 2018). In contrast, mindfulness
may be less relevant to restrained eating or even promote more
restrained eating by enhancing selective awareness of internal cues of
“not being hungry.” Some research studies suggest that mindfulness is
positively associated with restrained eating in individuals without ED
psychopathology (Tak et al., 2015).

Finally, it is currently unclear whether the correlation between
mindfulness and ED psychopathology is similar among different sam-
ple types. For example, both, Lattimore et al. (2017) and Compare
et al. (2012) found differing patterns of associations between mindful-
ness facets and ED symptoms in an ED sample vs. healthy controls. It
is also unclear whether the correlation between mindfulness and ED
psychopathology is similar among different ED diagnoses, as no study
to date has examined whether the magnitude of the correlation
between mindfulness and ED symptoms differs depending on
ED type.

2 | STUDY OBIJECTIVE

The purpose of the meta-analysis was to quantify the magnitude of
the association between mindfulness and ED psychopathology. We
also sought to determine whether the relations between mindfulness

and ED psychopathology varied depending on: (a) whether the

association was concurrent or longitudinal, (b) mindfulness facet,
(c) state versus trait assessment of mindfulness, (d) ED construct,
(e) clinical status of the sample (i.e., whether the sample is composed
of individuals who have a diagnosed ED or not), and (f) specific ED
diagnosis. (e.g., AN vs. BN). We also examined sample demographics
(i.e., ethnicity, gender, age, BMI) as exploratory sources of variability

of the relation between mindfulness and ED psychopathology.

3 | METHOD

3.1 | Literature search and information sources

Articles were identified for inclusion with searches through PsycINFO,
Pubmed/Medline, and ProQUEST Global Theses and Dissertations
through June 2018. Both published manuscripts and unpublished
manuscripts were included. Search terms included mindful* and com-
binations with ED, disordered eating, anorex™, bulim*, binge, body image,
and body dissatisfaction. We also used forward and backward searches
to identify possible additional articles to include. The initial search
yielded 922 abstracts. Over half of these abstracts were excluded

because they were duplicates, yielding 346 unique abstracts for

screening.
3.2 | Screening and coding
3.21 | Eligibility criteria

Studies were included if they used (a) measures of both mindfulness
(either state or trait mindfulness) and an ED construct and (b) were
published in English.

3.2.2 | Primary and secondary screening

The entire study team discussed the inclusion and exclusion criteria
and the coding scheme. Two independent coders (the first and second
authors) examined the research reports, and both coders reviewed all
research reports. There was a 93% agreement on study inclusion
(kappa = .85). This resulted in 144 full-texts assessed for eligibility. Of
these, 49 were excluded because they did not meet all the inclusion
criteria. Thus, 95 papers were deemed eligible. For studies with insuf-
ficient data, we contacted authors to provide additional effect size
information, and the final sample consisted of 70 research reports.
See Table 1 for a summary of the included studies and Figure 1 for
PRISMA flowchart.

3.2.3 | Data extraction

We coded the following variables: authors, title, publication year, pub-

lication type (e.g., journal or dissertation/thesis), study design,

85UB01 T SUOWIWIOD BA1E81D) 8|qeot[dde aup Ag peusencb a1e sejolle YO ‘N JO s9nJ Joj AkeiqiTaulUO AS|IA U (SUONIPUOD-PUR-SLLIBIWOD A8 |1 Afe.d1jBuJUO//SdnL) SUONIPUOD pue SWB | 81 8eS ' [£202/0T/90] Uo AreidiTauliuo A8|IMm 'O [00yos ofieoyd ay L Aq /vZEZ 189/200T OT/I0p/W00 A8 i Aleaq1puluoy/sdny Wwolj pepeojumod ‘9 ‘020z ‘X80T860T



1098108x, 2020, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/eat.23247 by The Chicago School Of, Wiley Online Library on [06/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

837

(ssnunuo))

> ssve
E uswom yaing T6vy %0001 /8TT 14 sod d-SWVD [euinor 1102 ‘spiaJeg 3 ensyiig
L 810¢
= A1a8ins ‘uewswiwlzZ g ‘Bisulwsyd
W dlijelieq 3Upiaas slenplAlpu| Viv L'cy %9C8 880°T O3 Suijes [euoiowa |SgIY $9/easqns G OIN44 |euinor gD ‘s|dwAhileq
= ._\u ssau|nJpuIw $OS 9|dwes
s[4 |dwies Ajunwwod jewa (474 GG %0001 65T ag 0sg SVVIN uonepsssia SeWd}—T0T ‘PISAOUBIDAD
o L
3 a D) a|dwes
m m NV Jo Aloisiy e ypm sajewa 961 o¥Z %0001 [474 9 legoj8 ©-3a3 12303 OIN44 |euinor NV—ZTOZ “Hed 3 A2JpmoDd
qn 1ng
S
HA s3g
(L] (D) @3g 4oy saposids a|dwes
m ELIS}LD 39U OYM sjenplAlpu| T'ee €6r  %ES9 0sT ag:a3ag 8unes-asulq aA3[go H-3a3 $9|easqns G pue [e303 DN |euinor a3g—210z “[e 30 asedwo)
_m 1nga
bl sag
93uiq jou op soposida o|dwes
OUMm A3iS9q0 UM S[enpiAlpy| 4% 105  %E'S9 0sT ag-a3ad 8unes-adulq aA3[go H-3a3 s3/easqns g pue 2303 DINAA lewinor  8s9qo—gT0Z “[e 19 ssedwo)
1lngd
s34
soposido 9|dwes |043u0d |ewou
S[ENPIAIPUI JySIoM-[eutioN [5x4 V1S %ES9 0SsT as‘a3g sunes-adulq anRdalqo O-3a3 $9easqns G pue [e303 DN |euinor —ZT0C “e 39 atedwo)
synpe
95970 pue JysIeMISA0 1€ €Ly %06 SL d3gd REL] $9/easqns § 4S-DIN44 jeuinor £T0T “[e 39 Jajuadie)
(D) 4aposip uonoejsniessip Apoq ‘elwiing
3uijes ue Joj Juswiessy ‘ssauulyl JoJ 9AUp £-1a3
[EI}USPISaL Ul S9jews - 8'GC %0001 88 ag‘Ng:1ao leqol8 ©-3a3 S9[essqns g SINTHJ |euinor €102 “[e 33 uAnng
y-03 $91€2sqns 7 SINIM
S9|ewdy 3npy - £'9C %0001 8¢l Ng ‘D 1v3 SVVIN uonepsssia 070 ‘eynig
¥-dM30
sjuapn)s 983]|0d ajewa §6C £0C %0001 1434 a3g-ag SSvg-odsan SVVIN uonepsssig 800¢ ‘sulns|g
sjuapnys 983)0D - S0C %LTL /81 9 €-1d3 40 O¥a3 S9[essqns g SINTHJ uonepsssia STOC ‘esony
s939qelp || 9dAy
J10J >jsl Je SIS JuadS3|opY 8Ce Svl %0001 L0T a3g Suneasano 3a3 SVVIN |euinor 8TOCT “[e 13 Jalsweuuy
svd STOT ‘PloJapideys
a|dwies Ayunwwod ajewa - 9'LE %0001 8¢¢ aso 0sg ssaujnjpulw S35 |euinof -!Q 3 ‘HN ‘uosueqly
SIXows
Juapnys 939|0 sjewa (024 00C %0007 124 as‘Ng o 0sg ¥-111N9 92-1v3 s9/easqns g pue 2303 DINHA |euinor ZT0T “[e 39 swepy
SIXows
B JuapN)s 939|0 sjewa Lee 00C %0001 9 ag:Ng o 0S4 ¥-111N9 92-1v3 93E1S-SINL |euinor €T0C “[e 32 swepy
<
& odAy o|dwes  ||Ng uesly 9Seuesly  djewd N papnpul 53 sainseaw Q3 sainseaw ssaujnjpully  9dA} uonedlgnd JeaA pue Joyny
<
-
& sa1pn3s papnpul jo Alewwns T 374V.L




1098108x, 2020, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/eat.23247 by The Chicago School Of, Wiley Online Library on [06/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

SALA ET AL.

838 International Journal of
| WILEY—£ATiNG DISORDERS

(ssnunuo))

sajewsy a83||0D)

Sunes
|euonjows pue AJo3siy
ewineJ] YUM sjenpiAipu|

sajeway 983|10D)

9|dwes Ajunwwo)

sjuapn3s 983)10D)

SJUSPNIS JUSDSI|OpE SUNOA

uswysaJy 983)10)

sjuapn3s 28310

sojews) 939)(0D

sajewsy a83]|0D)

s9jeway 983]10D)

3|dwes AJunwwod sjews

sjuapnjs 989)|02 JjuedsiH

syuapnss 933102 djuedsiH

9|dwes Ajunwwo)
sojewsy 93s)[0D)

JuUsW)eas) ash aduelsqns
|e1juapIsal ul ssjej
JapJosip 3unjea
ue Joj Juswijeasy juaedul
ul sojewsy + uonendod
|eJaua8 wouy sajewa

adAy sjdwes

(14

S'€C

T'ee

9ce

61¢C

ove

A4

09¢

INg uesiy

(0N 74

01¢
061
L'EE

L'8T

9€T

1214

8'8¢C

4

91¢

ove
91C

STy

9ce

98e uea|y

%0001

%1°L8
%0'00T
%0'S9

%1'SS

%L'LYy

%EE9

%568

%0°00T

%0001

%0°00T

%0001

%518

%E9L

%ETL
%0001

%00

%0001

alewa4

961

911
L6
LST

68

80¢€

8/Y'T

181

144

141

TL1

1€1

LST

9s1

(457
6L

(4%

991

OW3 'La ‘a3g

O3
1d
a3adg

a3g

agd

as‘Ng‘1aon

aso

aso

ago

Ng ‘Ld ‘D

N ‘Ld D

OW3 ‘a3g
agd

)
papnjoul 53

3unjes |euwsa)xa ‘uies
|euoiows quies3sal D341

3unes jeuonows Hgid
jutessal D341

3|eds Suiges pajjosuodun

9|eas Suijes pajjoJuodun
SuJI=22U0d

adeys pue 3ysem D-3a3
uoRIqIyuIsIp

pue julensal DI4L

1€303 9¢-1V3

0sg
|043U0d |e40

‘elwing ‘3uiaIp ‘[e303 92-1v3
pajejau-ysiom Sy 1Svd
S¥ad

(ol:Eld

pajejau-1y3om S1Svd
S¥ad
0g3a

ul92u0d y31om 39

0sq
legol8 ©-3a3
1830} 9Z-1V3

elwing ‘Sualp ‘(€303 9z-1v3
elwing ‘Sunalp ‘€303 9z-1v3
Supjea |euozowd

pue pajjoJauodun D341

u192u0d Y31om 539

3leds @3 ©sdd

|€303 Z-1a3

sainseaw 3

|30}
‘21eMe ‘9AI95qO ‘1dadde SIAIM

SVYVIN
SVVIN
SVVIN

SVVIN

WINVD

$S3UNIPUILL SDS

SVVIN

SVVIN

$3[e254NS {7 PUE (230} SN[

SVVIN

ssauInypuIW $OS

2ouejdadoe
pue ssauaieme SINTHd

9ouejdadde
pue ssauaieme S|\ THd

ssauInypUIW e} DINAS
sajeasqns g O_\Ln_u_

SVVIN

18303 SINIM

saInseaw ssaujnypuliy

|euinor

uoljepassiq
uonepassiq

Jeusnor

|eusnop

Jeusnor

uolepassiq

uoljepassiq

uolepassiq

uoljepassiq

uolepassiq

|eusnor

|eusnor

|eusnop

|eusnop

Jeusnor

Jeusnor

uolnepassiq

adAy uoneoijgnd

T Apms
—TT0Z “|e 39 aiowipe]

£T0C ‘puepny|
LT0T ‘on)|
Z APms—4T0z “|e 30 uepior

T ApmS—T0T 3l
R ‘luojeuo ‘Suepn ‘uep.or

910C ‘@peM
9 ‘ueunjuug ‘exng ‘uosuyor

€T0C ‘sewer
/007 ‘ossel

¥10¢ ‘sopet

Z ApPMS—110¢ ‘ossnoD

T APnIS—T10Z ‘955n0D

STOT ‘Bismoydijpz
Q ‘uelemsawiey s U9|[eD

Z ApnIS—8T0C “[e 39 UUA|S

T ApmsS—810z
ANoNIag R ‘ZANY| ‘UUA|H

LTOT ‘Dismoutiey
%9 ‘DJowilie] ‘Pesin “Iaysid

600C “[e 333juld

£TOT ‘Hems 3 ‘uosiapuy
‘AaJ1oys Isinbwi3

0102 ‘AsudnQ

Jeak pue Joyiny

(ponupuoD)

137189Vl



1098108x, 2020, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/eat.23247 by The Chicago School Of, Wiley Online Library on [06/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

839

(sanunuo))

V.. 9ouejdadoe
E sjuspn3s 939)[0D - - - Yaas 14 9|eas 3unes |euonjowy pue ssaualeme ‘e103 SINTHJ uoneusssiq 810¢ ‘Ined
L A31s9q0 pue JySiamiano Suijes |euoijows $9|e2sqNs G pue (€303 DINAS /10T ‘eyun)
] UM sajewdy npy e ¥'cr %0001 €L OW3:a3g pue pajjoauodun DI L ssau|njpui S3S [euinor 3 ‘elaAN0D-0juld ‘ellsw|ed
W sauiddijiyd o|dwes
| 3y} Ul s9jeway 939|0D 6'0¢ €6 %0007 c9 9 |e303 €-1a3 $9e2sqns G pue [e303 DN uohjepsssig —/T0T ‘19Z}|0YIaA0
< m ST0C
o L A1a3ins 3unes |eusaixa pue S19IPAN R ‘saoxeewlioey
(=]
m m dLjeLleq 3upjaas s|enplAlpul v'ey GV %88L GEE OoWn3:1a ‘leuoizows ‘pautes3sal gq 4S-IINd |euinor “UBSSIA RIS ‘suUBMNO
=]
H m 4OV ¥T0Z UBIupooD
.w m solewsy 939]|0) 6CC ¢1¢ %0001 17474 ) 1€303 9¢-1V3 SVVIN |euinor 3 ‘lllH ‘BpNSe|N ‘9I00|N
(L) sjuapnys a33]|0D ove 0€C  %0'6¥ (00 ) 1€30} 92-1v3 [e30} DINA4 uohjepsssig VALTAREYSTIN,
m 3uiyes pasp.osip suoi}iu8od
_m UYim sajeway 9391100 6'€C €1¢ %0007 16 1) 3unes paJapiosip ¥-OVIN SVVIN |euinof 0TOC ‘IIPPUSM 3 BPNSBIA
bl suol}iugod
3unes paJapiosip ¥-OVIN ¢10¢
sjuapnys 283)0D €€C L61  %0'SL 8/L¢C B [€303 9¢-1v3 SVVIN |euinor ‘uewzie 3 ‘9dlid ‘epnsein
3unjes paspuosip |043u02-J|9s ‘|eAosdde
UM sajewdy 989|100 6'€C €1¢ %0007 16 ag ‘uone|n3al Jysem y-OVIN SVYVIN [euinof Z10C duol R ‘|lIH ‘epnsein
€10C
uoloeysiessip Apoq ‘UOS|IA 9 ‘UosulydInH
SI9S1249XS Sfewsd 6v¢ - %0001 6ST 9 ‘elwing ‘ssauuly} Joy aALp |d3 SVVIN |euinor ‘Paeydld ‘UeN
uolijoeysiyessip Apoq ¥T0T ‘OjwiL
sjuspn3s 933]|0) ove 9'0C %99S (019% ag:Ng-1d ‘BlwlNg ‘ssauuly} 10} 9ALP |d3 $9€ISqNS {7 pue |30} SIN I [euinor 13 ‘edeple|IA-quin|d ‘Uideln
(D) Juswieasy 810¢ ‘uosuyor w ‘doysig
d3 [enuspisas Ul s}npy €LT 99C %0v6 18¢ ) Jda3 e-1a3 $91€2sqnNs 7 SINIM [euinor  ‘usplepA ‘Haq|IH ‘Sullemuely
uoljoeysizes Apoq ‘ysom
Pa1JISSe[D-4]9S ‘UoIjeIuUSLIO
9oueleadde ‘uonednadoaid
3|dwes Ajunwiwio) - 89C %S'8L 00¢ adg 1YS1amiano DUSIN $9[e2sqns G DN uohjepsssig ZT10T ‘d1zudjdeiN
Suiyes
A1a81ns Jeuorjows ‘urjes adulq
dujeLleq 3upjaas s|enplAlpul 14%4 0€r %808 0c8 O3 :a3g aAR3[gns ‘Bunes a3ulq |SgIY $9[e2sqns G DINLA [euinor 10T “[e 19 UIAa
sjuspn3s 933]|0) ove T61 %19V 90% Ng d-1nng SVVIN [euinor 600 “e 19 Japuane]
so|eway 989]|0D - €0C¢ %0007 9/ ) 9¢-1v13 $9e2sqns G DN |euinor TTOT “|e 33 JapuaneT]
SNa
so|ew 390D 44 68T %00 96¢C 1a-‘ag uonoeysies Apog - DIYSAN SVVIN |euinor ZT0T “[e 19 Japuane]
ssjews) 3unes |eusaixa pue Z Apnis
4 Ajiunwiwod pue 93s)j0) 0€e 09C %0001 061 OW3:1a:a3g ‘leuoiowss ‘pautensal I4L $9eIsqns G pue [e303 DN [euinor —T1T02 “|e 32 aiowipe
M odAy o|dwes  |IANg uesy 9Seuesly  9jewd N papnpul 53 sainseaw Q3 sainseaw ssaujnjpully  9dA) uonedignd JeaA pue Joyiny
-
<
v (penupuod) T 3714VL




1098108x, 2020, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/eat.23247 by The Chicago School Of, Wiley Online Library on [06/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

_
<
P
jm

<

-

<

n

DISORDERS

“ | WILEY-gainG

(ssnunuo))

a|dwes Q3 paxi|A

sajeway a89)|0D)

sjuapnjs a89|j0D

SJOAIAINS
Jadued jsealq sjewa

sjuapn)s 989)|10D
Ajlunwwod
J9peo.q syl wouy ssjews)
pue sjuapnis 289)|0d ajewa
S9ja¢elp ¢
9dA} J0J XS Yypm
SI8 sjuaIsajope IYSIBMISAQ

() @3g yum ssjeway
JYSI9MIBAO0 10 35970

(D) @3g yum ssjewsy
JYSI9MIBAO0 10 35370

sJauuny
989]|102 9due)sip-8uo]

Ajlunwwiod Japeouq
9y} woJj sjenplaiput
pue sjuapnjs a8s)j0D)

AjUNWWOD Japeolq
ay3 wouy s[enpIAIpUl
pue syuapnis 933(|0D

S9313|yje aenpesdiapun

(D) A3ojoyied Sunes Joy
JuswIea.] SUR9S S9jews

sajewsy a83]|0D)

adAy sjdwes

AT4

a4

L'€C

141>

8Vve

ove

INg uesiy

%14

08T

88T

9vS

§'ee

oce

SYl

L'68

61y

V6t

§'6C

0'6¢

6'0C

98e uea|y

%096

%0001

%569

%0°00T

%C'SL

%0001

%0°00T

%0'00T

%0°00T

%L'CS

%0001

%CEL
%9°L9

%0°00T

%0001

alewa4

14"

00€

€69

¢ST

1134

89

141

1€

9¢

SS

981

LST
T61

SS

144

ag-:1a:Ng

D3 ‘OW3 ‘N8 ‘a3g

a3adg

ag

9:dg:23°1a

a3ag

23'a9:1do

a3ig o

a3igo

as o

agd

O3
agd

Ng :ag -1d ‘9

Ng ‘a8 ‘1a‘©
papnjoul 53

uonoeysiessip Apoq ‘elwiing
‘SsauUly} 104 SAUP Z-1d3
uiadu0d 3upes H-3a3

3unes
[eulaIxa pue [euoizows DFAQ
eluing ¢-1a3
s34

s34

Sid

uJ92u0d YoM

‘u4acu0d adeys ‘uIaduU0d
Sunes ‘quiessas ‘leqo|8 D-3a3

s34

u12u09 3ulles
‘UI92U0D JYSI9M ‘UIDU0D
adeys ‘quiesisas ‘|leqo|8 D-3a3

s34
ad3

s3g
ia3
ysiom
pa1JISSe|2-419S ‘UollejusLIo
oueseadde ‘uorzednddoaid
Jysiemiano OYSAIN
9¢-1v3
uol3eIuaLIo
9oue.eadde ‘uorrednodoaud
1ysS1emiano DYSAN

Supyes jeuonows HI41L
0sq
elwi|ng ‘uondeysiessip
Apoq ‘ssauuiyy
104 9ALP ‘@)sodwod £-1q3

elwiINg ‘uoroeysHessIp
Apoq ‘ssauuiy}
104 3AUp ‘@psodwod g-1a3

sainseaw 3

Joe24UOU
‘AAIBSCO ‘@leme DIN44

1oe3J4uou
‘9AI95q0 ‘Dieme DINAH

[e301 DINAA

ssauINJpUIW S5

s91easqns {7 SIANIN

d-SWVD

SVVIN

sSaUINJpUIW SDS
539984 G pUE (€30} DN

ssauInypuIW $OS
$3[eI5qNs G pue (€30} DN

9oueidadoe
pue ssaualteme SINTHd
s3/easqns G pue [e30} DINAA
ssaujnypulw S5

SVVIN

SVVIN
1€303 SINIM

[e301 DINAA

|e301 DINAA

saInseaw ssaujnypuliy

leuanor

leuinor

leuinor

leuinor

Jeusnop

uoneassig

|eusnop

|eusnop

|eusnor

uolepassiq

leuinor

|eusnop

uoljepassiq

leuanor

leuinor

adAy uoneoijgnd

810C “Ie 32 ees

LTOT ‘UOSUIAST 3 BleS

(01014
‘8dng-jjoueq 3 spagoy

910C
‘UewIayS 9 14221zpzazid

£10C “[e 12 a5MOId

LT0T ¥50d

GTOZ “|e 19 seunieAld

910T “[E 32 EI9ANOD-0}uIld

LTOT “[E 32 E19ANOD-O}uld

¥10C ‘nesuld

¥10Z ‘Aqjaddy pue uoaspid

€10z ‘uoidwey)
R ‘ej00e7 ‘uoadpld

/10T ‘uew|aiad

Z Apmis
—GT0z “[e 32 Suiddag

T APmS—STOT ‘YosiueH
R H29qUWID-JaWWIZ
‘ueaouo(,Q ‘Suiddag

Jeak pue Joyiny

(penupuod) T 374VL



1098108x, 2020, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/eat.23247 by The Chicago School Of, Wiley Online Library on [06/10/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

841

WILEY

*9|BJS SSaU|NJPUIW 0JUOIO| ‘SIAIL ‘D41euuolisanb Suiies 103oes-2a1y3 ‘D41 ‘24leuuofisanb ssaujnjpuiw uoidweyinos ‘DINS (9]eds uoissedwod-}[as ‘SIS (9]edS Jule.}sal PISI PasIADL ‘SYYY (MaIAIRU|

A193.1ng dujelieqg puels| apoyy ‘1Sgly ‘pasiAai-sutalied Jysiom pue 3uiies uo alleuuol}sanb Y-dMID 91eds ssaujnjpuiw eiydispe|iyd ‘SINTHJ ‘4ieuuonsanb 3uiuaauds aisouselp aulelydAsd ‘DSAd ‘oleds Ajaixue
}eJ} pue aje3s sdueleadde [eaisAyd ‘S 1SVd (9[EDS UOIIIe)SIIES Seale Apog-alieuuolisanb suolje[al J|9s-Apoq [euoiSUSWIPIINW ‘SSYF-DYUSHIN (PISIAS1-3]eds SUOIFUS0D J1303I0UE SIZIA “Y-DVIN ‘9]edS Ssaualeme
UOIJUS}IE [NJPUIW ‘SY/VIA ‘S|IIS SSSUINJPUIW JO AIOJUSAUL AXINJUDY ‘SIAIIY ‘T [BI2USS ‘D) ‘WI0) JOYS-AIOJUSAU SSBUNJPUIW Band1aid ‘4Q-]IN4 {WI0) Hoys-aiieuuol3sanb ssauinjpuiw 393e) aAl ‘4S-DINH4
‘aJleuuoijsanb ssaunypuiw 393e) 9AL ‘DINHS {PasiAal-aiieuuolisanb Suiies ‘Y-D3 ‘Suijes [eusaixa/|euoizows ‘OINT DHsodwod Xsi JapJosip Suires ‘Dya3 23sodwod ysu JapJosip Suijes ‘Oy¥a3l g-Alojuanul
JapJosip uijes ‘g-1Q3 g-Adojuaaul Japiosip Suijes ‘g-|a3 ‘A1ojuanul Japaosip Suires |3 ‘24ieuuolisanb uonjeulwexs JapJlosip Suies ‘D-3J37 ‘241euuolisanb uojeujwexs JapJlosip Suiies ‘g3 uspJosip Suijes
‘a3 ‘useduod Sues ‘D7 (3593 sapnie Sules ‘9g-1Y7 ‘BulISIp/SSaUUIYY 104 DALP/IUIRIISDI ‘] ( D]eds AYIeINdSNW J0) SALIP ‘SING ‘@Jieuuonisanb Joiaeyaq Suiies yoing ‘Dg3aq ‘9(eds Suies Suimelp painojuod
‘SUAD {PASIASI-3[BIS SSAUINJPUIW DAIFISHE puUB SAIHUS0D “Y-SIAYD DINSEIW SSaUNJPUIW JUIISI|OPE pUB PIIYD ‘ININYD (SISAjeue uoljelapow ay3 104 ajdwes |edjul|d e sajouap ) 3sa3 ssauiseaun Apoq ‘1Ng
{pasiARI-1Sa] elwlNg “Y-1]171Ng @41euuonsanb adeys Apoq ‘DSg Dlwiing ‘Ng ‘9|eds a8ew| Apoq ‘S|g ‘aJieuuoiisanb aSewi Apoq ‘D|g ‘9|eds waslse Apoq ‘S3g :9|eds Suiies a3ulq ‘s3g ‘pajjosjuodun/adulq ‘gq3ig
JapJosip 3unes-a3ulq ‘g3g ‘uaouo0d Jysiam/adeys/uoiioejsiiessip Apoq ‘ag ‘ojeas uosiiedwod Apoq ‘SOg ‘9]eas uoljoeysijes eale Apoq ‘SSyg ‘9jeas uolenasdde Apoq ‘Syyg ‘eSOAIDU BIXDIOUE ‘NY/ :SUOIIBIAIqQY

of
S_

International Journal
ATING DISORDER

tu 9z-1va
Sunes
sjuapnys 383)0D - 80C %0¢9 (4% 9 ‘O3 [euoi3OWS pue [eutsixe DFIA [e303 OINH4 |euinof £10T 40uu0),Q '3 UOS|IM
N3 Sunes
pue Suijea aADLISI SHYY C Apms
so|eway 989|100 - ¥'81 %0001 /81 1a-ag 0sg ssaujnjpulwl S3S [euinor —ZT0T “[e 12 MDjjASEA
uI9u0d YS1Iom 539
svd T APMS—210z ‘Uele12eiN
so|eway 989]|0D - 06T %0007 [44% ag 0sg sssujnjpulw SOS |euinor 3 ‘UOUUD BN ‘MDJIASEAN
£10C
ssla ‘Bnuy 9 YPNg ‘ZoIMaNZSA L
s9Jewsay 9891100 v'1c €61 %0001 0Tt ago 9¢-1v13 93eIS-SINL |euinor -J9|In4 ‘saysnH ‘les|
siauonoed 9102 ‘S9|219)
e30A pasueApe npy - 89€ %106 €0¢ ag olg SVVIN [euinor 3 ‘Ussjanuews Uoog ‘Aueyi]
(D) 43paosip 810C ‘oMo
3uijes ue Joj Juswieasy R ‘syjoolg ‘YuAnH-|ads3
[eljuspisal Ul sajewa4 €ce 9'5¢ %0007 919 1) leqo3 ©-3a3 DS [euinor  ‘|lamsog ‘Jauuaig-uosdwoy |
Supjes paujessal
S9}9CEIP YHM S3Inpy 08¢ 0SS %0°€S 999 10 'OW3  pue ‘|eusspxd ‘jeuonows Dg3A  S9IBISANS G pue B30} 4S-DINS |euinor GTOC “|e 39 el
sjuapngs a33]|0D - T6T  %L09 €LT 1) 9¢-1v13 IINd uonepsssig T ApPnS—010zZ ‘Henms
Sjuspnis 3unalp SVVIN
A3ojoyoAsd sjenpe.dispun - €0TC  %0VL x4% NE ‘1d ‘D pue ‘elwuing ‘€303 9z-1v3 18303 SINIM uonepsssiq 600C ‘uasuaios
900 ‘H3|ueA
3|dwes Ajunwiwio)d 6'LC 8Ly %008 14 a3adg s34 SVVIN [euinor B ‘Y31yea ‘A9j;pys ‘Yrws
3 3|dwes Ajiunwiwio) 6y %008 0S a3ag s34 SVVIN [euinor 800 “|e 12 yuws
M adA} sjdwes |\g ues|y aSeuesy  djewaq N papnjpul 53 sainseaw g3 sainseaw ssaunypully  adA3 uonelliqng Jeak pue Joyiny
-
<
n (penupuod) T 3714VL



“_| WILEY-gainG

International Journal of

SALA ET AL.

Additional records identified
through backward and

FIGURE 1 PRISMA flowchart with
summary of included studies used in

meta-analysis
forward searches: Y
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Abstracts excluded based on
title, abstract:
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population, sample size, mean age of the study sample, percentage of
White individuals in the sample, percentage of female participants,
mean BMI of the study sample, the facet of mindfulness measured,
mindfulness measure used, ED outcome, ED measure used, the type
of effect size information provided (e.g., Pearson's r correlation, means
and SD, etc.), and the magnitude of the effect size. Additionally, for
ED samples, the following variables were coded: ED type and whether
the ED was current. Finally, the length of the follow-up and the direc-
tionality of the longitudinal relation (e.g., mindfulness at T1 and ED at
T2 or vice-versa) were coded for longitudinal studies. The agreement
between the two coders on each of the coded variables ranged from
87.0 to 100.0%.

For the mindfulness facet coding, we mapped mindfulness facets
according to the Five Facet Mindfulness Questionnaire (FFMQ), as
the FFMQ combines a pool of items from most of the other mindful-

ness measures (Baer et al., 2006). The following subscales were coded

as observing: (a) FFMQ observing, (b) Kentucky Inventory of Mindful-
ness Skills (KIMS) observing, (c) Freiburg Mindfulness Inventory (FMI)
mind/body awareness, and (d) Philadelphia Mindfulness Scale
(PHLMS) awareness. The following subscales were coded as describ-
ing: (a) FFMQ describing and (b) KIMS describing. The following sub-
scales were coded as acting with awareness: (a) KIMS acting with
awareness and (b) FFMQ acting with awareness. The following sub-
scales were coded as nonjudging: (a) FFMQ nonjudging, (b) KIMS
accepting without judgment, (c) FMI openness, and (d) PHLMS accep-
tance. The following subscales were coded as nonreactivity: (a) FFMQ
nonreactivity and (b) FMI nonattachment subscale.

The ED construct was classified into one of eight categories:
(@) general ED psychopathology (e.g., Eating Disorder Examination
Questionnaire [EDE-Q] global); (b) bulimic symptoms (e.g., Bulimia
Test-Revised); (c) binge eating (e.g., Binge Eating Scale); (d) body
dissatisfaction (e.g., Eating Disorder Inventory [EDI] body
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dissatisfaction]; (e) restraint (e.g., Three-Factor Eating Questionnaire
[TFEQ] restraint); (f) emotional and external eating (e.g., TFEQ emo-
tional and external eating); (g) eating concern (e.g., EDE-Q eating con-
cern); and (h) other. We chose these categories as they represent
distinct symptoms of the EDs. We chose to group emotional and
external eating together as they both represent eating outside of
internal cues.

Groups were coded as having ED psychopathology if the authors
of the study stated that the sample had ED psychopathology. The
studies used a wide variety of measures to assess for ED psychopa-
thology (e.g., meeting DSM criteria for an ED, medical record review,
scores on ED measures, etc.). Groups were coded as having no ED
psychopathology if the sample was defined as being a college sample,
a community sample, or as a sample composed of individuals with
another type of medical or psychological disorder outside of EDs
(e.g., individuals with obesity/overweight, individuals with type ||
diabetes, etc.).

3.24 | Calculation of effect size estimates

To calculate the relation between mindfulness and ED psychopathol-
ogy for concurrent and longitudinal studies, the effect size was quan-
tified as a Pearson's r correlation between mindfulness and an ED
construct. In order to adjust for sampling error, r values in each study
were converted using a Fisher's Z transformation. In reporting the
results, Fisher's z correlations were back-transformed to Pearson's r.
Negative r values indicate an inverse relationship between mindful-
ness and ED psychopathology (i.e., higher levels of mindfulness are
associated with lower levels of ED psychopathology). All effect-size
analyses were weighted using their inverse variances, such that effect

sizes with larger samples were weighted more heavily.

3.3 | Statistical analyses

Analyses were conducted using R metafor (Viechtbauer, 2010). Most
(87.0%) of studies examined the association between several facets of
mindfulness and/or several ED psychopathology measures. Therefore,
we used multilevel modeling (MLM), which is useful when multiple
data points within a meta-analysis come from the same study, as
MLM models and accounts for dependence among effect sizes and
thus avoid violating the assumption of independent effect sizes
(Becker, 2000). We used a multilevel random-effects model to esti-
mate study-level effect sizes and 95% confidence intervals.

To evaluate the extent of publication bias, we assessed the funnel
plot asymmetry visually. A funnel plot that is asymmetric (i.e., the plots
are not uniformly scatted around the overall estimate of the meta-anal-
ysis) indicates potential publication bias (Sedgwick, 2013). We also
assessed publication bias formally using Egger's regression test, which
is a test of small study bias (Egger, Smith, Schneider, & Minder, 1997).
For any study with significant bias, we conducted a trim and fill analysis

(Duval & Tweedie, 2000). In this analysis, observed data points that are

EATING DISORDERS —

considered outliers are “trimmed” and put back into the analysis, and
hypothetically missing studies are added. An adjusted effect size is then
computed using both observed and imputed effect sizes. We also
tested whether publication status (i.e, dissertation/thesis vs. published
manuscript) moderated the strength of our associations.

To evaluate study heterogeneity, we conducted the Cochran's
Q homogeneity test, which calculates whether there is larger hetero-
geneity in the current meta-analysis than what would be expected
from sampling error. We also calculated I, which estimates the vari-
ability percentage that occurs due to true heterogeneity, Finally, we
calculated t2, which quantifies the between-study variability of the
true effect sizes. We used a mixed-effects model to examine modera-
tion effects.

4 | RESULTS

4.1 | Descriptives

There were 74 independent samples in the 70 papers included in the
meta-analysis. From the 74 samples, a total of 576 effect sizes
were coded. The included samples had between 1 and 60 effect sizes.
The total N was 18,402, and the mean sample size was 236 (SD = 263).
There was an average of 84.1% (SD = 21.8) of females in the sample.
The mean age of the sample was 28.70 (SD = 11.24), and there was
an average of 68.0% (SD = 23.8) White individuals in the sample. Nine
samples consisted of individuals with ED psychopathology. Four sam-
ples consisted of individuals with current or past mixed EDs, three
samples consisted solely of individuals with current or past BED, and
two samples consisted solely of individuals with current or past
AN. There were no BN samples. All longitudinal effect sizes had a
follow-up period of 180 days.

4.2 | Associations between mindfulness and ED
psychopathology

Mindfulness was inversely associated with ED psychopathology
(r=—-.25,95% Cl [-.28, —.21], p < .001). The Cochran's Q test of het-
erogeneity was statistically significant (Q = 4,251.7, p < .001), and the
t? was .025. The I? was 82.3%, indicating that there was a high pro-
portion of dispersion in the observed effects after the variability due

to sampling error was removed (Borenstein, 2009).

4.3 | Publication bias

See Figure 2 for a funnel plot of the data. The Egger's regression test
indicated that the funnel plots for our data were asymmetric (t = —4.29,
p < .001). We conducted trim and fill analyses, and 63 effect sizes were
imputed. Using the observed and imputed effect size, the overall average
estimate of the relation between mindfulness and ED psychopathology

was only slightly reduced and still significant (r = —-.23, 95%
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FIGURE 2 Funnel plot showing
e T precision of the correlation effects
between mindfulness and eating disorder
psychopathology
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Cl [-.25, —.21], p < .001). We also tested whether our effect sizes dif-
fered according to publication status (i.e., published study vs. dissertation/
thesis) and found that the magnitude of the association did not differ by
publication status (Qg = .25, k = 576, p = .62). The correlation between
mindfulness and ED psychopathology was similar for unpublished
(r=—.26,95% Cl [-.33, —.19], p < .001) and published (r = —.24, 95% ClI
[-.28, —.20], p < .001) studies. Nevertheless, because of some evidence
for publication bias, we also repeated all our analyses while controlling

for publication bias, and found a similar pattern of results.

44 | Moderators of correlational analyses

441 | Concurrent versus longitudinal

The association between mindfulness and ED psychopathology did
not differ depending on whether the study was concurrent or longitu-
dinal (Qg = 2.6, k = 576, p = .26, see Table 2). The relation between
mindfulness and ED psychopathology was similar when the relation-
ship was assessed concurrently (r = —.25, 95% CI [-.29, —-.21],
p < .001) and when mindfulness was assessed prior to the assessment
of ED psychopathology (r = —.22, 95% Cl [-.27, —.16], p < .001) and
vice-versa (r = —.23, 95% CI [-.28, —.18], p < .001).

442 | Mindfulness facet

The association between mindfulness and ED psychopathology dif-
fered depending on the mindfulness facet (Qgz = 815.1, k= 403,
p < .001). Table 2 shows the average correlation for each facet. The
nonjudging (r = —.25, 95% CI [-.29, —.21], p < .001) and acting with
awareness (r = —.23, 95% Cl [-.27, —.19], p < .001) facets had the
strongest correlations with ED psychopathology. Describing (r = —.18,
95% Cl [-.22, —.14], p < .001) and nonreactivity (r = —.14, 95% ClI
[-.19, —.10], p < .001) had small-medium correlations with ED psycho-
pathology. In contrast, the correlation between observing and ED psy-
chopathology was not significant (r = .03, 95% CI [-.02, .08], p = .21).
Multiple comparisons showed that all facets had a different size corre-
lation with ED psychopathology from each other (ps < .05).

443 | ED construct

The association between mindfulness and ED psychopathology dif-
fered depending on the ED construct (Qg = 289.1, k = 576, p < .001).
Table 2 shows the average correlation for each ED construct. The
correlation between mindfulness and ED psychopathology was the
strongest for body dissatisfaction (r = —.29, 95% ClI [-.32, —.25],
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betieen mindiingss and eain dsorder | <280 moderatr n 2 Qe
pathology Concurrent vs. longitudinal 2.6
Concurrent 542 —.25%** [-.29, —.21]
Mindfulness at T1 15 —.22%** [-.27, -.16]
ED psychopathology at T1 19 —.23*** [-.28, —.18]
Mindfulness facet 815.1***
Observing 89 .03 [-.02, .08]
Describing 61 —.18*** [-.22, —.14]
Acting with awareness 104 —.23%** [-.27, -.19]
Nonjudging 82 —.25%** [-.29, —.21]
Nonreactivity 67 —.14** [-.19, —.10]
Eating disorder construct 289.1***
General 104 —.24%* [-.28, -.20]
Bulimic behavior 52 —.21%* [-.26, -.17]
Binge eating 110 —.28*** [-.32, -.24]
Body dissatisfaction 166 —.29%** [-.32, —.25]
Restraint 55 —-11* [-.15, —.06]
Eating concern 17 —.23*** [-.28, —.18]
Emotional/external eating 72 —.29%** [-.33, -.25]
Clinical status .28
ED psychopathology 89 —.23*** [-.31, -.14]
No ED psychopathology 487 —.25%** [-.29, —.21]
ED psychopathology 4.4
BED 60 -.16 [-.34,.04]
AN 2 —.48*** [-.66, —.24]
Mixed ED sample 28 —.26** [-.40, —.11]
Mindfulness 70.5%**
Trait 561 —.25%** [-.29, -.22]
State 15 13** [.03, .22]

Abbreviations: 95% Cl, 95% confidence intervals; AN, anorexia nervosa; BED, binge-eating disorder; BMI,
body mass index; ED, eating disorder; n, number of effect sizes; r, weighted-mean Pearson's r correlation.
*p < .05; **p < .01; ***p < .001.

p < .001), emotional/external eating (r = —.29, 95% Cl [-.33, —.25],
p < .001), and binge eating (r = —.28, 95% Cl [-.32, —.24], p < .001).
The correlations between mindfulness and general ED psychopathol-
ogy (r = —.24, 95% Cl [-.28, —-.20], p < .001), eating concern
r = —.23, 95% CI [-.28, —.18], p < .001), and bulimic behavior
(r=-.21,95% Cl [-.26, —.17], p < .001) were small-medium in size,
whereas the correlation between mindfulness and restraint (r = —.11,
95% Cl [-.15, —.06], p = .016) was small.
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444 | Clinical status

The clinical status of the sample did not significantly moderate the
association between mindfulness and ED psychopathology
(Qg = .28, k = 576, p = .60). The association was similar between
samples consisting of individuals with no ED psychopathology
(r=-.25,95% Cl [-.29, —.21], p < .001) and samples consisting of
individuals with ED psychopathology (r = -.23, 95% CI [-.31,
—-.14], p <.001).

445 | ED diagnosis

For clinical samples, the diagnosis of the sample trended towards
moderating the association between mindfulness and ED psychopa-
thology (Qg = 4.4, k = 90, p = .10). The relation between mindfulness
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and ED psychopathology was statistically significant for individuals
with AN psychopathology (r = —.48, 95% Cl [-.66, —.24], p < .001) as
well as individuals with mixed ED psychopathology (r = —.26, 95% Cl
[-.40, —.11], p < .01). The association between mindfulness and ED
psychopathology was not statistically significant for individuals with
BED psychopathology (r = —.16, 95% CI [-.34, .04], p = .11). Multiple
comparisons showed that the relation between mindfulness and ED
psychopathology was stronger for individuals with AN psychopathol-
ogy than individuals with BED psychopathology (p < .05).

44.6 | State versus trait

Whether mindfulness was assessed at the state or trait level moderated
the association between mindfulness and ED psychopathology (Qg = 70.5,
k = 576, p < .001). The relation between mindfulness and ED psychopa-
thology was negative at the trait level (r = —.25, 95% ClI [-.29, —.22],
p < .001), but positive at the state level (r = .13, 95% CI [.03, .22], p < .01).

44.7 | Exploratory analyses: BMI, age, and gender

The average age of the sample (Qg = 1.09, k = 543, p = .30), average
BMI of the sample (Qg = .36, k = 406, p = .55), percentage of White
individuals in the sample (Qg = 1.96, k = 364, p = .16), and percentage
of females in the sample (Qg = .13, k = 570 p = .73) did not signifi-
cantly moderate the correlation between mindfulness and ED

psychopathology.

5 | DISCUSSION

The findings of this meta-analysis suggest that mindfulness is
inversely associated with ED psychopathology, with a medium-size
effect, both concurrently and longitudinally. We also found that the
nonjudging and acting with awareness facets of mindfulness have the
strongest correlation with ED psychopathology. Additionally, mindful-
ness is most strongly associated with body dissatisfaction, binge eat-
ing, and emotional/external eating.

We quantified the relation between mindfulness and ED psychopa-
thology and found that mindfulness has a moderate negative relation
with ED psychopathology. The magnitude of this relation is comparable
to other correlates of ED psychopathology (e.g., rumination; Smith,
Mason, & Lavender, 2018). Overall, the size of the correlation between
mindfulness and ED psychopathology is substantial and warrants fur-
ther research on mindfulness and its relation to ED psychopathology.
The strength of the relation between mindfulness and ED psychopa-
thology was similar for concurrent versus longitudinal relations. Fur-
thermore, for the longitudinal effects, the magnitude of the effect was
similar in both directions, suggesting that that there are likely bidirec-
tional influences between mindfulness and ED psychopathology.

We found that four out of the five mindfulness facets (all except

observing) were significantly associated with ED psychopathology.

Nonjudging and acting with awareness had the strongest relations
with ED psychopathology, which were moderate in size. Higher levels
of nonjudging may promote accepting thoughts and feelings about
one's body and food without acting upon them by engaging in disor-
dered eating behaviors. Higher levels of acting with awareness may
lead individuals to lower behavioral automaticity, which would result
in lower levels of ED psychopathology. For example, there is research
that suggests that AN symptoms are largely driven by automatic pro-
cesses (i.e., habit; Steinglass & Walsh, 2006).
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Observing was the only facet that was not significantly related to ED
behaviors, likely due to inconsistency in the associations between
observing and ED behaviors (i.e., some studies reported positive asso-
ciations, others negative), suggesting that future research is needed to
clarify how observing contributes to ED psychopathology. Overall,
our findings elucidate the association of each of the mindfulness
facets with ED psychopathology and thereby enable us to better
understand the nature of the relation between mindfulness and ED
psychopathology. These findings also help to elucidate the potential
relative utility of targeting each of the mindfulness facets in ED
interventions.

We found that the relation between mindfulness and ED psycho-
pathology was the strongest for body dissatisfaction, binge-eating,
and emotional/external eating. Mindfulness may be particularly rele-
vant to binge eating because it promotes emotion acceptance, which
may allow individuals to refrain from engaging in binge eating to regu-
late distressing emotions (Baer, Fischer, & Huss, 2005). GcHsatvEy

The relatively high inverse relation between mindfulness and body
dissatisfaction may be because mindfulness may foster the ability to
stay in the present moment, thus decreasing body, comparison and
checking, and thereby increasing body satisfaction (Dijkstra & Barelds,
2011). Alternatively, it may be that being dissatisfied with one's body
leads individuals to focus on their body shape and weight, resulting in
decreased awareness to present moment experiences. Indeed, longitu-
dinal research suggests that higher levels of body dissatisfaction predict
lower levels of mindfulness over time (Sala et al., 2018).

Mindfulness had the lowest association with restraint. It may be
that restraint is heavily influenced by processes that are not relevant
to mindfulness (e.g., cognitive control). Alternatively, our findings may
have occurred because we included both behavioral and cognitive
aspects of restraint. It may be that mindfulness is differentially associ-
ated with behavioral restriction and cognitive restraint.

Overall results from our meta-analysis suggest that individuals

who struggle with dysregulated eating and body dissatisfaction may
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be most likely to benefit from mindfulness training. However, it is
important to note that mindfulness was significantly associated with
all of the ED constructs we examined, suggesting that mindfulness
should be studied in the context of all ED symptoms.

We found no differences in the strength of the correlation
between clinical and nonclinical samples. This finding was surprising,
as we expected that the association between mindfulness and ED
symptoms would be stronger in clinical than nonclinical samples. We
expected this finding because clinical samples would presumably have
higher levels of ED symptoms than nonclinical samples, which mind-
fulness could be beneficial in addressing. We may not have found dif-
ferences in the correlations among clinical versus nonclinical samples
because it may be that clinical samples had high levels of ED psycho-
pathology (i.e., there may have been less variability in ED psychopa-
thology in clinical vs. nonclinical samples) and there may, therefore,
have been less power to detect the correlation between mindfulness
and ED symptoms. It is also important to note that many of the non-
clinical samples did not report on the percentage that had clinical
levels of ED psychopathology. Therefore, the nonclinical samples
likely had varying levels of ED psychopathology within the sample,
which could have confounded the moderation analysis.

Within the clinical samples, we found that the relation between
mindfulness and ED psychopathology trended toward being the
strongest in individuals with AN, as compared to individuals with BED
and mixed ED samples. It was striking that the relation between mind-
fulness and ED psychopathology was —.48 in individuals with
AN. This finding was particularly surprising given that mindfulness had
the weakest association with restraint. However, this finding should
be interpreted cautiously given that there were only two effect sizes
in individuals with AN. Mindfulness may have a particularly high nega-
tive correlation with ED psychopathology in individuals with AN
because they have particular difficulties in interpreting their bodies'
internal signals (i.e., interoceptive awareness; Khalsa et al., 2015), and
mindfulness may promote awareness of bodily sensations. Alterna-
tively, it may be that mindfulness may increase psychological flexibility
(i.e., the ability to change one's perception and act according to per-
sonal values, even in challenging situations; Hayes, Luoma, Bond,
Masuda, & Lillis, 2006). Individuals with AN psychopathology often
lack psychological flexibility and have rigid thinking and excessive
attempts to control feelings, thoughts, and physiological sensations
(Merwin et al., 2010). Mindfulness has been shown to increase psy-
chological flexibility (Greenberg, Reiner, & Meiran, 2012).

Finally, whereas the relation between trait mindfulness and ED
psychopathology was negative, the relation between state mindful-
ness and ED psychopathology was positive (although the strength of
the correlation was small). However, given that we only had two
effect sizes with state mindfulness (Adams et al., 2013; Tsai et al.,
2017), we cannot be confident in how to interpret this correlation.
Furthermore, there are limitations in using a single state measurement
of a construct in predicting general ED symptomatology. Specifically,
state measures are typically most useful in terms of experimental
designs looking for a change, rather than in predicting or correlating

with typical patterns of behavior.

EATING DISORDERS —

An important limitation of this study is publication bias, which
may have resulted in an overestimation of the correlation between
mindfulness and ED psychopathology. However, the magnitude of the
correlation after correcting for publication bias was not different from
our reported correlation. The second limitation of this study is that
these data are correlational. Therefore, directionality and causality
cannot be inferred. The third limitation of this study is that most of
the included studies consisted of nonclinical samples with the majority
of the sample being female and White individuals, which limits the
generalizability of these results. We did not code for other racial and
ethnic groups as there was a lack of information and consistency in
the literature on how underrepresented ethnic group members were
coded (e.g., many manuscripts grouped several different ethnic groups
together). A large portion of the included manuscripts did not include
information on the percentage of individuals belonging to racial/eth-
nic groups other than White. Therefore, we only included the percent-
age of White individuals as a moderating variable in the study.
However, it is important to note that the type of sample (e.g., clinical
vs. nonclinical), age, gender, and ethnicity of the sample did not lead
to substantial differences in the strength of the correlation between
mindfulness and ED psychopathology. Finally, some of the moderator
findings (i.e., in regard to state vs. trait mindfulness, longitudinal
vs. cross-sectional, specific type of ED) were based on a relatively low
number of studies. Future research should investigate the relationship
between trait mindfulness and ED psychopathology in longitudinal
samples of individuals with EDs. Furthermore, future research should
continue to investigate the relationship between state mindfulness
and ED psychopathology.

Our findings suggest that targeting mindfulness may be promising
in alleviating ED psychopathology. Some initial research suggests that
treatments that incorporate mindfulness meditation may possibly effi-
cacious for BED (e.g., Baer et al., 2005; Kristeller, Wolever, & Sheets,
2014), although further research is needed. Limited research has exam-
ined the use of mindfulness meditation for AN and BN, but initial find-
ings are promising (e.g., Hepworth, 2010). However, current research
examining mindfulness meditation for EDs has had major limitations
(e.g., very small sample sizes, no control group, and/or limited follow-
up). No third-wave interventions for EDs meet the criteria for an empir-
ically supported treatment (Linardon, Fairburn, Fitzsimmons-Craft,
Wilfley, & Brennan, 2017). Furthermore, most treatments for EDs that
incorporate mindfulness have a heterogeneous treatment structure,
making it difficult to separate the effectiveness of formal mindfulness
meditation vs. other treatment components such as skills training.

This meta-analysis suggests several future research directions.
First, now that a moderate association between mindfulness and ED
psychopathology has been established, future research should pro-
spectively and experimentally examine the relation between mindful-
ness and ED psychopathology. It is currently unclear whether higher
levels of mindfulness promote lower levels of ED psychopathology,
lower levels of ED psychopathology promote higher levels of mindful-
ness, or both. Longitudinal and experimental research would help us
to understand the relationship between mindfulness and ED psycho-

pathology over time and help us establish whether low mindfulness is
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a risk factor for EDs. Second, future research should examine how
higher levels of mindfulness may promote lower levels of ED psycho-
pathology. Some potential mechanisms by which mindfulness is
related to ED psychopathology include the improvement of emotion
regulation, increased awareness of hunger and satiety cues, and
decoupling the link between ED thoughts and behaviors (Geller et al.,
2015; Kristeller & Wolever, 2010; Leahey, Crowther, & Irwin, 2008).
Future longitudinal research with multiple assessments should exam-
ine if these constructs mediate the relationship between mindfulness
and ED psychopathology. Finally, future research should continue
evaluating mindfulness-based treatments for EDs. Findings from this
study suggest that focusing on the nonjudging and acting with aware-
ness facets of mindfulness may be most effective for alleviating ED
psychopathology. Findings from this study also suggest that
mindfulness-based interventions may be most beneficial for alleviating

binge eating, emotional/external eating, and body dissatisfaction.
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