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a  b  s  t  r  a  c  t

This study  investigated  the  effects  of  yoga  on  functionality  appreciation,  and  the  potential  mecha-
nisms  that could  explain  the  impact  of  yoga  on additional  facets  of positive  body  image.  Young  adult
women  (N  = 114;  Mage = 22.19)  were  randomised  to  a 10-week  Hatha  yoga  programme  or  waitlist  control
group.  Participants  completed  measures  of  functionality  appreciation,  body  appreciation,  body  com-
passion,  appearance  evaluation,  self-objectification,  and embodiment  at Pretest,  Midtest,  Posttest,  and
1-month Follow-Up.  Follow-up  data  could  not  be  analysed  due  to high  levels  of  attrition.  The  remaining
data  showed  that, compared  to the  control  group,  women  in  the  yoga  programme  experienced  lower
self-objectification  at Midtest  and  greater  embodiment  over  time.  Further,  all participants  experienced
improvements  in  body  appreciation,  body  compassion,  and  appearance  evaluation  over  time,  regardless
of their  assigned  group.  Lower  self-objectification  contributed  to improvements  in body  appreciation  and
elf-objectification
mbodiment

body  compassion.  In  addition,  greater  embodiment  contributed  to improvements  in body  appreciation,
body  compassion,  and  appearance  evaluation.  Contrary  to our  expectations,  yoga  did not  lead  to increased
functionality  appreciation,  nor  was  functionality  appreciation  a mediator  of  the  impact  of yoga  on  pos-
itive body  image.  Instead,  lower  self-objectification,  and  greater  embodiment,  drove  improvements  in

ublis

positive  body  image.

©  2020  The  Authors.  P

. Introduction

Positive body image is a multifaceted construct, which broadly
aptures an “overarching love and respect for the body” (Wood-
arcalow, Tylka, & Augustus-Horvath, 2010, p. 112; Tylka &
ood-Barcalow, 2015b). In response to findings that positive body

mage extends beyond appearance satisfaction and calls to inves-
igate diverse positive body image constructs, more research has
egun to emerge on the concept of body functionality (Alleva,
artijn, Van Breukelen, Jansen, & Karos, 2015; Rubin & Steinberg,

011; Webb, Wood-Barcalow, & Tylka, 2015). Body functionality
efers to everything that the body is able to do,  encompassing

he domains of physical capacities (e.g., walking), internal pro-
esses (e.g., digesting food), bodily senses and sensations (e.g.,
earing), creative endeavours (e.g., singing), communication with

∗ Corresponding author at: Department of Clinical Psychological Science, Maas-
richt University, P.O. Box 616, 6200 MD Maastricht, the Netherlands.

E-mail address: Jessica.Alleva@maastrichtuniversity.nl (J.M. Alleva).
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740-1445/© 2020 The Authors. Published by Elsevier Ltd. This is an open access article u
hed  by Elsevier  Ltd. This  is an open  access  article  under  the  CC BY  license
(http://creativecommons.org/licenses/by/4.0/).

others (e.g., via body language), and self-care (e.g., sleeping; Alleva,
Martijn et al., 2015).

One dimension of body functionality that has accrued empirical
support is functionality appreciation. Functionality appreciation is a
key facet of positive body image and refers to appreciating, respect-
ing, and honouring the body for what it can do (Alleva, Tylka, &
Kroon Van Diest, 2017). Functionality appreciation extends beyond
awareness of body functionality (e.g., a particular woman may focus
on her legs and leg muscles as she walks) to emphasise gratitude
for body functionality (e.g., she is grateful that her legs and leg mus-
cles allow her to walk). Importantly, functionality appreciation is
not contingent on ability and health – individuals can appreciate
their body’s ability to function in some areas even though their
bodies have limited functionality in other areas (Bailey, Gammage,
Van Ingen, & Ditor, 2015).

Overall, body functionality and functionality appreciation are

valuable constructs because they complement the body image
research to date – which has focused predominantly on how
individuals think, feel, and behave with regard to their physical
appearance or societal appearance ideals (Cash & Smolak, 2011)

nder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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 thereby contributing to a more complete and holistic under-
tanding of body image. One particularly promising contribution of
his emerging research concerns the improvement of body image.
amely, experiments have shown that focusing on one’s body func-

ionality in an appreciative manner can contribute to increases in
acets of positive body image (e.g., body appreciation) and reduc-
ions in facets of negative body image (e.g., body dissatisfaction;
lleva, Diedrichs, Halliwell, Martijn et al., 2018; Alleva, Diedrichs,
alliwell, Peters et al., 2018; Alleva, Veldhuis, & Martijn, 2016;
unaev, Markey, & Brochu, 2018; Mulgrew, Stalley, & Tiggemann,
017). Integrating body functionality into body image interven-
ions could be valuable, given that extant intervention techniques
end to predominantly address aspects relating to physical appear-
nce, and the effects of interventions tend to be modest (see Alleva,
heeran, Webb, Martijn, & Miles, 2015, for a review).

To date, experiments that have trained participants to focus on
heir body functionality have used cognitive, writing-based exer-
ises, wherein participants are typically asked to write about the
arious functions of their body and why they are personally mean-
ngful (Alleva, Diedrichs, Halliwell, Martijn et al., 2018; Alleva,
iedrichs, Halliwell, Peters et al., 2018; Alleva, Martijn et al., 2015;
unaev et al., 2018; Mulgrew et al., 2017; Stern & Engeln, 2018).
lthough these exercises have been effective at improving vari-
us aspects of body image in predominantly female samples, it
s important to also explore alternative strategies for enhancing

 functionality-based focus and functionality appreciation. Specu-
atively, some individuals might prefer behaviour-based exercises,

hereby body functionality is experienced rather than reflected
n. Experiencing one’s body functionality with an appreciative
ind-set could be a powerful strategy as one is immersed in

 physical activity and witnesses their body functioning in the
resent moment. Having a broader ‘toolkit’ of functionality-based
trategies could also be useful to interventionists and reinforce a
unctionality-based focus that is practiced via other means.

Considering the foregoing discussion, the primary aim of this
esearch was  to investigate whether yoga practice, as one spe-
ific behavioural activity, could be an effective means to enhance
unctionality appreciation in women. A secondary aim was to
nvestigate the potential mechanisms – including functionality
ppreciation – that could explain the benefits of yoga for body
mage.

.1. Yoga practice and its potential relationship to functionality
ppreciation

Yoga is a mind-body practice that originated in India over
,000 years ago, originally comprising spiritual, moral, and
hysical dimensions aimed at attaining self-awareness (Impett,
aubenmier, & Hirschman, 2006). Hatha is the most common form
f yoga practiced in the West, and involves physical postures (i.e.,
sanas), breathing exercises (i.e., pranayama), and meditation (i.e.,
hyana; Riley, 2004). Yoga practice has become extremely popular
n Western societies (Ipsos Public Affairs, 2016), with nearly 37 mil-
ion adults in the U.S. alone having reported practicing yoga within
he past six months (Ipsos Public Affairs, 2016).

We  propose that yoga practice has the potential to foster func-
ionality appreciation. To illustrate, a primary overarching aim of
oga practice is to “unify mind and body, in part by immersing one-
elf in subtle sensations of the body” (Daubenmier, 2005; p. 208).
oga practitioners are encouraged to attend to their bodily sen-
ations before, during, and after a physical posture, and learn to
ove their body based on an awareness of their bodily functions
nd sensations, rather than based on an attention to their outward
hysical appearance (Cox & McMahon, 2019; Cox & Tylka, 2020;
ox, Ullrich-French, Howe, & Cole, 2017; Daubenmier, 2005; Piran

 Neumark-Sztainer, 2020). In addition to body awareness, yoga
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practice also teaches body responsiveness, whereby practitioners
are encouraged to listen to and appreciate their bodily functions
and sensations, rather than trying to change their body or push its
physical limits (Cox & Tylka, 2020; Cox et al., 2017; Daubenmier,
2005; Piran & Neumark-Sztainer, 2020). Collectively, these fea-
tures of yoga practice could help practitioners to become more
appreciative of their body functionality (Piran & Neumark-Sztainer,
2020). In support of this idea, qualitative research has revealed
that individuals who  practice yoga experience the shift toward a
functionality-based focus and cultivating functionality apprecia-
tion as key benefits of yoga practice for their body image overall
(e.g., “yoga is what brought me  around to this idea that my body
serves a purpose and a function to bring me  through the day;”
Neumark-Sztainer, MacLehose, Watts, Pacanowski, & Eisenberg,
2018, p. 161; Dittmann & Freedman, 2009; McIver, Mcgartland, &
Halloran, 2009). This is the first study to experimentally test the
impact of yoga on functionality appreciation.

1.2. Potential mechanisms to explain the benefits of yoga for body
image

We propose that improvements in functionality appreciation
resulting from yoga practice could contribute to further improve-
ments in additional facets of positive body image. For example,
cultivating functionality appreciation could help individuals to
realise all of the reasons that their body is meaningful, valuable, and
beautiful to them, many of which may  often be taken for granted
and/or minimised given the unrealistic appearance ideals pro-
mulgated by the media. Improved functionality appreciation may
thereby foster greater overall feelings of body appreciation (Avalos,
Tylka, & Wood-Barcalow, 2005; Tylka & Wood-Barcalow, 2015a) as
well as greater appearance evaluation.  Similarly, developing func-
tionality appreciation could enhance body compassion (Altman,
Linfield, Salmon, & Beacham, 2017): If individuals recognise the
meaningful and valuable functions that their body performs for
them, they might be more likely to treat their body with compas-
sion, rather than with criticism and judgement when confronting
a body image-related threat or stressor. Until now, the mediating
role of functionality appreciation has not been investigated within
the context of yoga practice.

We also considered two additional pertinent mechanisms
that could explain the impact of yoga on body image: self-
objectification and embodiment. First, according to objectification
theory (Fredrickson & Roberts, 1997), women are routinely val-
ued based on their physical appearance. In turn, women can be
socialised to engage in self-objectification,  which is a tendency
to view one’s own body based predominantly on its physical
appearance rather than its functionality or internal qualities. In
turn, self-objectification can have adverse consequences, includ-
ing a more negative body image (see Roberts, Calogero, & Gervais,
2018, for a review). Numerous scholars have proposed that yoga
practice can be an effective means to resist cultural pressures
to engage in self-objectification because, as described above, it
helps orient practitioners away from an outward, appearance-
based focus toward their body (e.g., Cook-Cottone, Kane, Keddie,
& Hauqli, 2013; Cox et al., 2017; Cox & Tylka, 2020; Daubenmier,
2005; Impett et al., 2006; Klein, 2018; Klein & Guest-Jelley, 2014;
Piran & Neumark-Sztainer, 2020; Tylka & Augustus-Horvath, 2011).
Following objectification theory, reductions in self-objectification
should result in improvements to body image.

The developmental theory of embodiment (Piran, 2002, 2015,
2016, 2017; Piran & Teall, 2012) proposes that engaging in embody-

ing activities – “those that are situated in the body, encourage
awareness of and attentiveness to the body, and involve absorp-
tion in one’s current activity” (Swami, 2017, p. 65) – can directly
foster a more positive embodiment (i.e., the lived-in experiences of
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Table 1
Participants’ Demographic Characteristics and Experience with Yoga and Physical
Activity.

M (SD) Range

Age 22.19 (2.42) 18.00–30.00
Body mass index 21.38 (3.22) 15.39–39.04

n %
Education level

Bachelor student 77 67.54
Master student 27 23.68
PhD student 2 1.75
Post-doctoral student 1 0.88
Other 7 6.14

Ethnic background
German 37 32.46
Dutch 12 10.53
Other Western European 15 13.16
Eastern European 14 12.28
Southern European 14 12.28
North American 7 6.14
Mixed 4 3.51
South American 3 2.63
Asian 2 1.75
Northern European 2 1.75
African 1 0.88
Australian 1 0.88
Caribbean 1 0.88
Central American 1 0.88

Prior experience with yoga
No 58 50.88
Yes  56 49.12

Months of prior regular yoga practice
NA (no prior yoga experience) 58 50.88
Prior yoga experience, but no regular practice 43 37.72
1−6  months 6 5.26
6−12 months 5 2.28
>  12 months 2 1.75

Hours of prior yoga practiced per week
NA (no prior (regular) practice) 101 88.60
30  min  to 1h 4 3.51
1−4h 9 7.89

Yoga proficiency level
Beginner 82 71.93
Beginner-intermediate 23 20.18
Intermediate 7 6.14
Intermediate-advanced 1 0.88
Advanced 1 0.88

Frequency of other physical activity
Never 3 2.63
Less than once per month 7 6.14
Once a month 5 4.39
2−3  times a month 15 13.16
Once a week 21 18.42
Several times a week 60 52.63
Daily 3 2.63

Time spent on other physical activity per occasion
NA (no other physical activity) 3 2.63
<  30min 7 6.14
30  min  to 1h 61 53.51
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The participants were recruited via flyers on campus, social
media (e.g., local event pages), throughout the city (e.g., cafés), and
face-to-face (e.g., in the university cafeteria). Potential participants
1−2h 39 34.21
>  2h 4 3.51

he body and how it engages with the world; Piran, 2002, 2016).
mbodied individuals experience their body as a positive, integral
art of their self-expression and power (Mahlo & Tiggemann, 2016;
iran, 2015), and this positive relationship between the body and
elf is proposed to contribute to a more positive body image (Piran,
002, 2015, 2016, 2017; Piran & Teall, 2012). Many scholars and
ractitioners have suggested that yoga practice is a particularly
mbodying activity, as also demonstrated by the characteristics
f yoga practice described above (i.e., developing an adaptive,

espectful connection between the body and self; Cook-Cottone &
ouglass, 2017; Cox & Tylka, 2020; Impett et al., 2006; Mahlo &
iggemann, 2016; McIver et al., 2009; Piran & Neumark-Sztainer,
020; Tylka & Augustus-Horvath, 2011). According to the devel-
e 34 (2020) 184–195

opmental theory of embodiment, increases in embodiment should
result in improvements to body image.

In support of objectification theory and the developmental the-
ory of embodiment, research has shown that participation in yoga
is related to reductions in self-objectification and to improve-
ments in embodiment and body image (Cox & McMahon, 2019;
Cox, Ullrich-French, Tylka, & McMahon, 2019; Daubenmier, 2005;
Delaney & Anthis, 2010; Mahlo & Tiggemann, 2016; Neumark-
Sztainer et al., 2018; Prichard & Tiggemann, 2008). Experiments
have also shown that participation in yoga can cause reductions
in self-objectification and improvements in body image (Ariel-
Donges, Gordon, Bauman, & Perri, 2018; Cox & McMahon, 2019;
Cox, Ullrich-French, Cole, & D’Hondt-Taylor, 2016, Cox et al., 2017,
Cox et al., 2019; Impett et al., 2006; Gammage, Drouin, & Lamarche,
2016; Ranjbar, Moghddam, & Pasand, 2016). To the best of our
knowledge the mediating role of self-objectification between yoga
practice and body image has not been directly tested yet. Cross-
sectional research has supported the mediating role of embodiment
in the relationship between yoga practice and body image (Mahlo
& Tiggemann, 2016), though this is the first study to test these
relationships within an experimental design.

1.3. The present research

This study investigated whether yoga practice can enhance
functionality appreciation. We  predicted that women randomised
to a yoga programme, compared to women  randomised to a
waitlist control group, would experience improvements in func-
tionality appreciation from Pretest to Midtest and Posttest, and that
these improvements would persist at 1-month Follow-Up. We  also
predicted that women  randomised to a yoga programme would
experience improvements in additional facets of positive body
image (body appreciation, appearance evaluation, body compas-
sion) and embodiment, as well as reductions in self-objectification,
compared to women  in a waitlist control group.

This study also investigated the potential mechanisms that
could explain the benefits of yoga practice on (additional) facets of
positive body image. Specifically, we  tested whether yoga practice
would contribute to improvements in facets of positive body image
(body appreciation, appearance evaluation, body compassion) via
(a) greater functionality appreciation, (b) lower self-objectification,
and (c) greater embodiment.

2. Method

2.1. Participants and procedure

This study was approved by the Ethics Review Committee
Psychology and Neuroscience (Maastricht University) and was pre-
registered on AsPredicted; no changes were made to the study
design, hypotheses, or analyses after preregistration.1 Sample size
calculations (G*Power; Faul, Erdfelder, Lang, & Buchner, 2007) indi-
cated a required sample size of N = 107, assuming a small effect size,
a two-sided 5% significance level, 80 % power, and a repeated mea-
sures design. This sample size is considered sufficient for reliable
estimation of multilevel models (Maas & Hox, 2005), as per our
planned analyses. Participants were 114 women between 18 and
30 years old. Their demographic information and prior experience
with yoga and other physical activities are summarised in Table 1.
Fig. 1 shows participant flow through the study.
1 The link to our preregistration on AsPredicted is https://aspredicted.org/a4yg9.
pdf.

https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
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Fig. 1. Participant Fl

eceived an information letter with details about the study. They
ere told that the study would investigate the effects of yoga on
ell-being (body image was not mentioned), and that they would

e randomised to the “yoga group” or the “comparison group.”
nclusion criteria were that participants must be women between
8 and 30 years old, who were not currently practicing yoga, were
ot pregnant, and did not have a medical condition that prevented
hem from practicing yoga (examples given were high blood pres-
ure, recent head or eye surgery, or active inflammation in the
oints). Potential participants were also informed that they must be
ble to attend all of the yoga classes if assigned to the yoga group or,
f assigned to the comparison group, they must agree to not prac-
ice yoga for the duration of the study. They were informed that
articipants assigned to the yoga group would receive the yoga
rogramme for free and would be entered into a raffle to win  a
oga-mat carrier if they attended all classes, and that participants
n the comparison group would receive a D 7.50 gift voucher and
ould take part in a free yoga workshop after study completion.

Potential participants then received a link to the electronic
nformed consent sheet and Pretest measures. They were told that
hey would only be included in the study and randomised to group if
hey fully completed the Pretest. The Pretest was completed within
wo weeks prior to the start of the yoga programme. Within one
eek of the start of the yoga programme, participants were noti-
ed whether they had been randomised to the yoga group or the

omparison group. Within the yoga group, participants were ran-
omised to Class 1 (Tuesdays at 9:30−10:30) or Class 2 (Tuesdays at
1:00−12:00). Randomisation was determined by a randomisation

ist generated by Random.Org.
roughout the Study.

Participants assigned to the yoga group completed the 10-week
yoga programme (see below). After the fifth class, and after the last
class, they received an e-mail invitation to complete the Midtest
and Posttest measures, respectively. Participants in the comparison
group received a link to the Midtest and Posttest at the same time as
the participants in the yoga group. Participants in both groups com-
pleted the Follow-Up one month after the yoga programme ended.
After data collection was completed, they were emailed a debrief-
ing letter with details about the background and hypotheses of the
study. Participants in the comparison group then received their gift
voucher and were invited to take part in a free yoga workshop.

2.2. Measures

2.2.1. Functionality Appreciation Scale (FAS; Alleva et al., 2017)
The FAS comprises seven items (e.g., “I appreciate my  body for

what it is capable of doing”), rated from 1 = strongly disagree to 5 =
strongly agree. Scores on the FAS items are averaged; higher scores
reflect higher levels of functionality appreciation. FAS scores have
demonstrated internal consistency, 3-week test-retest reliability,
and construct validity among U.S. community women (Alleva et al.,
2017). Cronbach’s alphas at Pretest, Midtest, Posttest, and Follow-
Up were .87, .91, .92, and .92, respectively.

2.2.2. Body Appreciation Scale-2 (BAS-2; Tylka &

Wood-Barcalow, 2015a)

The BAS-2 contains 10 items (e.g., “I feel love for my  body”)
rated from 1 = never to 5 = always.  Scores on the BAS-2 items
are averaged; higher scores reflect higher levels of body apprecia-
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teaching experience. The location of the classes was a yoga studio
with no mirrors (see Frayeh & Lewis, 2018). Yoga mats and blan-
kets were provided, and soft instrumental music was played during

2 For a separate study with separate aims (unrelated to body image), participants
completed the 15-item Five Facet Mindfulness Questionnaire (Gu et al., 2016), the
Perceived Stress Scale (Cohen, Kamarck, & Mermelstein, 1983), the Patient-Reported
88 J.M. Alleva et al. / Bod

ion. BAS-2 scores have demonstrated internal consistency, 21-day
est-retest reliability, and construct validity among U.S. commu-
ity and undergraduate women (Tylka & Wood-Barcalow, 2015a).
ronbach’s alphas at Pretest, Midtest, Posttest, and Follow-Up were

93, .95, .96, and .95, respectively.

.2.3. Body Compassion Scale (BCS; Altman et al., 2017)
The BCS contains 23 items, rated from 1 = almost never to 5

 almost always. BCS items can be divided into the Defusion (9
tems; e.g., “When I feel frustrated with my  body’s inability to do
omething, I tend to feel separate and cut off from other people;”
everse-scored), Common Humanity (9 items; e.g., “I try to see
y body’s failings as something everyone experiences in one way

r another”), and Acceptance (5 items; e.g., “I am tolerant of my
ody’s flaws and inadequacies”) Subscales. Sum scores can be cal-
ulated based on those for the three subscales separately, or based
n the overall score. In this study, scores on the 23 BCS items were
ummed, with higher scores demonstrating higher levels of body
ompassion. Scores on the BCS items have shown internal consis-
ency and construct validity among undergraduate women  in the
.S. (Altman et al., 2017). Cronbach’s alphas at Pretest, Midtest,
osttest, and Follow-Up were .89, .93, .94, and .92, respectively.

.2.4. Multidimensional Body-Self Relations Questionnaire –
ppearance Evaluation Subscale (Brown, Cash, & Mikulka, 1990;
ash, 2000)

The Appearance Evaluation Subscale comprises seven items
e.g., “I like my  looks just the way they are”), rated from 1 = definitely
isagree to 5 = definitely agree. Item scores are averaged; higher
cores demonstrate a more positive appearance evaluation. Scores
n the items of this subscale have demonstrated internal consis-
ency, 3-week test-retest reliability, and construct validity among
amples of U.S. community women (Cash, 2000). Cronbach’s alphas
t Pretest, Midtest, Posttest, and Follow-Up were .90, .93, .94, and

93, respectively.

.2.5. Self-Objectification Beliefs and Behaviors Scale (SOBBS;
indner & Tantleff-Dunn, 2017)

The SOBBS comprises 14 items, rated from 1 = strongly disagree
o 5 = strongly agree. They can be divided into the Observer Perspec-
ive (7 items; e.g., “I often think about how my  body must look to
thers”) and Body-as-Self (7 items; e.g., “My  physical appearance is
ore important than my  physical abilities”) Subscales. Mean scores

an be calculated for the subscales separately, or for the overall
cale. In this study, scores on the 14 SOBBS items were averaged,
ith higher scores reflecting higher levels of self-objectification.

cores on the SOBBS have demonstrated internal consistency,
-week test-retest reliability, and construct validity among US
ommunity and undergraduate women (Lindner & Tantleff-Dunn,
017). Cronbach’s alphas at Pretest, Midtest, Posttest, and Follow-
p were .87, .88, .88, and .88, respectively.

.2.6. Physical Body Experiences Questionnaire (PBE; Menzel,
010)

The PBE comprises 18 items (e.g., “I have developed a connec-
ion between my  body, my  mind, and myself”), rated from 1 = not at
ll true about me to 7 = very true about me. Scores on the PBE items
re averaged; higher scores reflect higher levels of embodiment

uring physical activity. PBE scores have demonstrated internal
onsistency and construct validity among U.S. female undergradu-
tes (Menzel, 2010). Cronbach’s alphas at Pretest, Midtest, Posttest,
nd Follow-Up were .88, .91, .92, and .94, respectively.
e 34 (2020) 184–195

2.2.7. Demographic items
Participants reported their age, ethnic background, current edu-

cation level, and weight and height (to calculate their body mass
index; BMI).

2.2.8. Prior experience with yoga and physical activity
For descriptive purposes, participants were asked to indicate

their level of yoga proficiency, how many months they had regu-
larly (at least once per two weeks) been practicing yoga, and how
many hours per week they practiced (Cox et al., 2016, 2017). To
provide an estimate of participants’ levels of other physical activ-
ity, they were asked to indicate how frequently they engaged in
physical activities other than yoga (1 = never, 7 = daily), how long
they usually spent on those activities per occasion (1 = less than
30 min, 4 = more than 2 h), and what those physical activities were
(Prichard & Tiggemann, 2008).

2.2.9. Evaluation of the yoga programme
Participants in the yoga group evaluated the yoga programme

using visual analogue scales (VAS), based on (a) how much they
enjoyed taking part in the programme (0 = not at all,  100 = very
much); (b) what they thought about the number of classes (0 =
too few, 100 = too many); (c) what they thought about the length
of each class (0 = too short, 100 = too long), (d) how comfortable
they felt while practicing yoga (0 = not at all,  100 = very much), (e)
whether they felt the urge to compare their body to the bodies of
the other participants (0 = not at all,  100 = very much), (f) whether
they thought the yoga instructor helped them to appreciate their
body (0 = not at all,  100 = very much), and (g) to what extent the
programme helped them to value the function of their body more
than the way  their body looks (0 = not at all, 100 = very much).
Participants were also asked to indicate whether they planned to
continue practicing yoga after the end of the programme (yes, no,
not sure yet).

2.3. Assessment schedule

At Pretest, participants completed (in order): (a) the demo-
graphic items and prior experience with yoga and physical activity;
(b) FAS; (c) BAS-2; (d) PBE; (e) Appearance Evaluation Subscale;
(f) SOBBS; (g) BCS; and (h) additional questionnaires.2 At Midtest,
Posttest, and Follow-Up, they completed the same questionnaires
as at the Pretest (b-h, above), but the Posttest also included the
evaluation questions for participants in the yoga group.

2.4. Yoga programme

The yoga programme comprised 10 weekly 60 min  classes.
Hatha yoga was chosen, given that this form is most commonly
practiced in Western societies (Riley, 2004) and its emphasis on
body function, body awareness, and body responsiveness (Impett
et al., 2006). Classes were led by the third author, a Hatha yoga
instructor with 10 years of yoga experience, including 5 years of
Outcomes Measurement Information System – Depression Short Form (http://www.
healthmeasures.net), the Satisfaction with Life Scale (Diener, Emmons, Larsen, &
Griffin, 1985), and the 6-item Gratitude Questionnaire (McCullough, Emmons, &
Tsang, 2002). This separate study was also described as part of our preregistration
on  AsPredicted (see https://aspredicted.org/a4yg9.pdf).

http://www.healthmeasures.net
http://www.healthmeasures.net
http://www.healthmeasures.net
http://www.healthmeasures.net
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
https://aspredicted.org/a4yg9.pdf
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Table  2
Group Differences in the Study Variables across Time.

Yoga Group Comparison Group Effect of Time Effect of Group × Time

Constructs M(SD) M(SD) �2
P ; F tests �2

P ; F tests

Embodiment 0.13; 9.75*** 0.05; 3.91*
Pretest  4.88(0.82) 4.73(0.89)
Midtest 5.32(0.74) 4.82(0.98)
Posttest 5.36(0.84) 4.82(0.91)

Self-Objectification 0.03; 1.70 0.001; 0.09
Pretest 2.48(0.42) 2.67(0.59)
Midtest 2.46(0.50) 2.69(0.61)
Posttest 2.37(0.52) 2.60(0.66)

Functionality Appreciation 0.02; 1.71 0.03; 2.41
Pretest  4.08(0.60) 3.82(0.80)
Midtest 4.30(0.44) 3.80(0.80)
Posttest 4.34(0.45) 3.80(0.64)

Body Appreciation 0.18; 14.82*** 0.03; 2.03
Pretest  3.47(0.68) 3.30(0.84)
Midtest 3.68(0.70) 3.40(0.86)
Posttest 3.86(0.65) 3.48(0.84)

Body Compassion 0.12; 9.13*** 0.002; 0.16
Pretest 69.09(11.65) 69.11(16.01)
Midtest 73.33(14.10) 71.83(18.44)
Posttest 75.36(15.16) 74.49(16.90)

Appearance Evaluation 0.12; 8.79*** 0.04; 2.61
Pretest  3.48(0.68) 3.30(0.91)
Midtest 3.76(0.65) 3.35(1.01)
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Posttest 3.73(0.81) 3.46(

ote. Nyoga = 58, Ncontrol = 56; F tests for main effect of Time and for interaction of Tim

lass. The first class began with an introduction of the yoga instruc-
or and participants, a brief introduction to Hatha yoga, and a check
f any physical complaints (e.g., should modifications be needed).
ach class comprised: (a) seven to eight seated (e.g., owl) or ‘table-
op’ (e.g., cat/cow) asanas, including downward-facing dog; (b) two
o five standing asanas (e.g., Warrior I); (c) one or two balance
sanas (e.g., tree); (d) two core asanas (e.g., dolphin) or additional
eated or table-top asanas; (e) one hip-opener asana (e.g., pigeon);
f) two to three back asanas (e.g., happy baby); and (g) at least five

inutes of relaxation asana (e.g., savasana).
The yoga instructor’s language intentionally emphasised

cceptance, empowerment, connecting, respecting boundaries,
ompassion, and relinquishing control. Further, each class revolved
round two themes, such as “being gentle” and “everybody’s body
s different.” The yoga instructor kept track of the themes that were
overed in each class, to ensure they were all covered by the end
f the programme. In addition, the fifth and sixth author attended
he yoga classes (one per class); they audio-recorded the instructor
uring each class, and later checked that all themes were in fact
overed by the end of the programme (which they were). The yoga
rogramme was inspired by the programme designed by Carei,
yfe-Johnson, Breuner, and Brown (2010), which was developed for
omen with an eating disorder. We  also consulted the yoga instruc-

or, as well as the prior literature on yoga, positive body image,
nd embodiment (described in the Introduction). The yoga instruc-
or was informed that the research concerned body image and
ell-being, but she was not familiar with the field of body image.
elatedly, although the language and themes broadly emphasised
eveloping a positive body-self connection, the yoga instructor did
ot explicitly direct participants to focus more on their body func-
ionality or to focus less on their physical appearance. The present
oga programme can be found in the Supplementary Materials.

.5. Statistical analyses
First, bivariate correlations were examined among the Pretest
cores of the variables (i.e., functionality appreciation, body
ppreciation, body compassion, appearance evaluation, self-
bjectification, and embodiment). Second, mixed ANOVAs were
roup; *p < .05, two-tailed; **p < .01, two-tailed; ***p < .001, two-tailed.

conducted to explore the effects of Group, Time, and Group × Time
on each variable. Third, the scores of self-objectification, func-
tionality appreciation, and embodiment at Midtest were included
in mediational structural equation models (Bryan, Schmiege, &
Broaddus, 2007) to explore the active ingredients of Group effects
on the remaining variables at Posttest (i.e., body appreciation, body
compassion, and appearance evaluation). Full information max-
imum likelihood (FIML) estimation was  utilized (c.f., Schafer &
Graham, 2002) to account for missing data.

3. Results

3.1. Descriptive information and data preparation

Of the 114 participants who  completed the Pretest, 58 were
randomised to the yoga group, and 56 were randomised to the con-
trol group (see Fig. 1). After completing the Pretest and receiving
notification of group assignment, eight participants in each group
informed us that they declined to participate in the remainder of
the study because they were disappointed about their assigned
group. A further six participants assigned to the yoga group did
not show up to any classes and did not notify the research team.
As a result, 44 participants actually started the yoga programme
(nclass1 = 21, nclass2 = 23). At the remaining time points, 84 par-
ticipants completed the Midtest (nyoga = 41, ncontrol = 43), 69
participants completed the Posttest (nyoga = 33, ncontrol = 36), and 55
participants completed the 1-month Follow-Up (nyoga = 21, ncontrol
= 34). The analyses concerned the Pretest, Midtest, and Posttest
data only because the high level of attrition at Follow-Up exceeded
∼50 %, which is the maximum level of missingness allowable using
FIML to account for missing data (c.f. Graham & Schafer, 1999).

A series of ANOVAs on functionality appreciation, body
appreciation, body compassion, appearance evaluation, self-
objectification, and embodiment at Pretest using Group and

Retention (retained vs. not retained) as the independent variables
were conducted to test for differential attrition (Bryan, Aiken, &
West, 1996). There were no Group × Retention effects for any of
the variables (ps > .05). The results of these analyses indicated no
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Fig. 3. Self-Objectification as Mediator.
Note. *p < .05, two-tailed; coefficients are standardised.

fact experience differences in self-objectification (at Midtest) com-
pared to the control group, whereas the mixed ANOVAs had not
revealed any significant effects of Group or Group × Time. How-

3 While an RMSEA = .13 is slightly above Hu and Bentler’s (1999) guidelines for
acceptable fit, it should be noted that the RMSEA performs better with larger sample
ig. 2. Functionality Appreciation as Mediator.
ote. Coefficients are standardised.

ifferential attrition occurred by group (see Supplementary Mate-
ials).

Participants’ scores on the questionnaires across time are pre-
ented in Table 2. The data were examined for skewness and
urtosis, and these tests did not substantially depart from nor-
ality. Outliers were considered those values that were ± 3 SD

he group mean. At Pretest, Midtest, and Posttest, two, three, and
ne outliers were identified, respectively. These concerned scores
n the FAS and PBE, in all cases but one (Appearance Evaluation
ubscale). Outlier values were replaced with the boundary values
dentified (i.e., ± 3 SD the group mean).

.2. Pretest relationships between the study variables

Correlations between the variables at Pretest are displayed in
able 3. Almost all of the variables were significantly associated
ith one another. However, self-objectification was not signifi-

antly associated with functionality appreciation or embodiment.

.3. Group differences in the study variables across time

Pre-, Mid-, and Posttest means are given in Table 2 by Group,
long with mixed ANOVAs (i.e., Group × Time) for each variable.
here was a significant Group × Time effect for embodiment. Sim-
le effects of Time within Group were investigated to determine

n which group the time differences existed. Specifically, embodi-
ent significantly increased in the yoga group between Pretest and
idtest and between Pretest and Posttest (ps < .001; see Table 2 for
eans). Participants in the control group did not experience any

ignificant changes in embodiment across time (ps > .05).
No other significant Group × Time effects were found. However,

here was a significant effect of Time for body appreciation, body
ompassion, and appearance evaluation, showing that participants
xperienced improvements on these facets of positive body image
ver time, regardless of their assigned group.

.4. Linking yoga practice to improved body image

We  estimated a series of mediational models via path analysis
Bryan et al., 2007) using Mplus version 7.3 wherein one exogenous
ariable representing one planned contrast, yoga vs. control group,
as used (See Figs. 2–4). Mediators were the Midtest values of each
ediational construct (Bryan et al., 1996). With the exception of

unctionality appreciation there were no significant differences at

retest between groups. A difference score (functionality apprecia-
ion at Midtest – functionality appreciation at Pretest) was  used to
est the functionality appreciation mediator within the context of
he model. Full information maximum likelihood estimation, which
Fig. 4. Embodiment as Mediator.
Note. **p < .01, two-tailed; ***p < .001, two-tailed; coefficients are standardised.

allowed for robust estimation of standard errors, was utilised to
account for the missing data at Posttest (Schafer & Graham, 2002).

3.4.1. Functionality appreciation as mediator
The fit of this model was  adequate, �2(3, N = 114) = 8.21, p = .04,

RMSEA (90 % CI .21–.23) = .12, CFI = .97, SRMR = .06. The path from
the yoga vs. control group contrast to functionality appreciation
was nonsignificant (see Fig. 2). Furthermore, the paths from func-
tionality appreciation to body appreciation, body compassion, and
appearance evaluation were nonsignificant.

3.4.2. Self-objectification as mediator
The fit of this model was adequate, �2(3, N = 114) = 8.68,

p = .03, RMSEA (90 % CI .03–.23) = .13, CFI = .97, SRMR =
.04.3 The path from the yoga vs. control group contrast to
self-objectification was significant, such that the yoga group expe-
rienced lower scores in self-objectification than the control group.
Lower self-objectification predicted body compassion and appear-
ance evaluation, but not body appreciation (see Fig. 3).

Note that these path analyses suggest that the yoga group did in
sizes (our sample size was  on the smaller side for estimating RMSEA; Kline, 2016).
Furthermore, researchers have contested the adequacy of determining model fit
by focusing on one fit index and instead advocate for a more holistic approach to
determining model fit (Marsh, Hau, & Wen, 2004). Given that the remainder of fit
indices suggested good fit, this model was determined to be adequate.
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Table  3
Intercorrelation Matrix for the Study Variables at Pretest among the Full Sample.

1. 2. 3. 4. 5. 6.

1. Embodiment –
2. Self-Objectification −.17 –
3. Functionality Appreciation .66*** −.11 –
4.  Body Appreciation .74*** −.31** .69*** –
5.  Body Compassion .56*** −.36*** .46*** .69*** –
6.  Appearance Evaluation .58*** −.34*** .51*** .81*** .63*** –
M  4.81 2.59 3.99 3.38 68.37 3.41
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SD  0.83 0.60 

ote. *p < .05, two-tailed; **p  < .01, two-tailed; ***p < .001, two-tailed.

ver, the results of the path analyses are likely to be more reliable,
s they take the additional factors of the model into account, thus
roviding a more nuanced analysis of the data.

.4.3. Embodiment as mediator
The fit of this model was adequate, �2(3, N = 114) = 4.65, p = .20,

MSEA (90 % CI 0.00−0.19) = .07, CFI = .99, SRMR = .03. The path from
he yoga vs. control group contrast to embodiment was  significant,
uch that the yoga group experienced higher levels of embodiment
han the control group. Embodiment predicted body appreciation,
ody compassion, and appearance evaluation (see Fig. 4).

.5. Evaluation of the yoga programme

Participants in the yoga group who completed the Posttest
n = 33) reported high levels of enjoyment of the yoga programme
M = 94.73, SD = 9.66). Their scores indicated that they thought that
he number of yoga classes were neither too few nor too many
M = 45.82, SD = 22.34), nor were the classes too short or too long
M = 55.97, SD = 20.81). Participants also reported high levels of
omfort while practicing yoga (M = 92.61, SD = 10.85), and a mod-
rate urge to make body comparisons with other participants
M = 39.30, SD = 31.29). They perceived that the yoga instructor
elped them to appreciate their body (M = 77.82, SD = 28.36) and
hat the yoga programme helped them to value the function of their
ody more than its physical appearance (M = 75.09, SD = 24.53). The
ajority of participants (n = 27) indicated that they planned to con-

inue practicing yoga, whereas five were not yet sure and one did
ot plan to continue practicing yoga.

. Discussion

The primary aim of this study was to investigate whether yoga
ould be a potential practice for enhancing functionality appreci-
tion, as an alternative or complement to other approaches that
oster functionality appreciation via cognitive-, writing-based exer-
ises (e.g., Alleva, Martijn et al., 2015; Dunaev et al., 2018; Mulgrew
t al., 2017). In addition, we investigated whether yoga practice
ould lead to improvements in additional facets of positive body

mage and embodiment, and to reductions in self-objectification,
nd tested potential mechanisms that could explain the benefits of
oga practice on (additional) facets of positive body image. Contrary
o our hypotheses, women who completed the yoga programme did
ot experience improvements in functionality appreciation com-
ared to women assigned to the control group. However, women

n the yoga programme did experience lower self-objectification
t Midtest (according to the path analyses), as well as greater
mbodiment across time, whereas those in the control group did
ot. Interestingly, all women experienced improvements in body

ppreciation, body compassion, and appearance evaluation across
ime.

With respect to the potential mechanisms underlying the
mpact of yoga practice on positive body image, we found that func-
0.65 0.73 14.27 0.76

tionality appreciation did not emerge as a significant mediator of
the effects of yoga practice on the additional facets of positive body
image. However, as expected, lower levels of self-objectification
predicted body compassion and appearance evaluation (but not
body appreciation). Further, as we  also expected, higher levels of
embodiment predicted body appreciation, body compassion, and
appearance evaluation. To the best of our knowledge, this is the
first study to have experimentally tested the impact of yoga practice
on functionality appreciation and embodiment, and whether func-
tionality appreciation, self-objectification, and embodiment could
explain the effects of yoga on (additional) facets of positive body
image. The findings raise several important points, which we  dis-
cuss in turn below.

4.1. Yoga practice and its relationship to functionality
appreciation

First, it is surprising that the yoga programme did not lead to
improvements in functionality appreciation, nor did functional-
ity appreciation mediate the impact of yoga practice on further
aspects of positive body image, as would have been expected based
on prior theory and literature related to body functionality (e.g.,
Alleva, Diedrichs, Halliwell, Martijn et al., 2018; Alleva, Diedrichs,
Halliwell, Peters et al., 2018; Dunaev et al., 2018; Fredrickson
& Roberts, 1997; Mulgrew et al., 2017; Piran, 2002, 2015, 2016,
2017; Piran & Teall, 2012; Piran & Neumark-Sztainer, 2020; Stern
& Engeln, 2018). Further, one of the proposed benefits of yoga is
its propensity to help women  to focus on their body functionality,
more so than their physical appearance (e.g., Cook-Cottone et al.,
2013; Cox et al., 2017; Cox & Tylka, 2020; Impett et al., 2006; Klein,
2018; Klein & Guest-Jelley, 2014; Piran & Neumark-Sztainer, 2020;
Tylka & Augustus-Horvath, 2011).

The lack of significant findings with respect to functionality
appreciation is especially interesting in light of women’s eval-
uations of the yoga programme: They reported that the yoga
instructor helped them to appreciate their body and focus more
on valuing its functionality than its physical appearance. Inter-
estingly, however, the women  also reported a moderate urge to
compare their body with other women  in the class (even though the
space did not contain mirrors, which have been shown to enhance
social comparisons; Frayeh & Lewis, 2018). These findings could
suggest that social comparisons – either with respect to physi-
cal appearance or aspects of body functionality (e.g., flexibility) –
may  have undermined the potential benefits of focusing on one’s
body functionality (Mulgrew et al., 2017; Vinoski Thomas et al.,
2019). Other scholars have suggested that the opportunity to make
upward social comparisons could be a potential ‘risk’ of yoga prac-
tice for some (e.g., Cox & Tylka, 2020; Neumark-Sztainer et al.,
2018), and research has shown that social comparisons within the

context of physical activity can undermine its benefits for women’s
body image (e.g., Frayeh & Lewis, 2018). Relatedly, prior exper-
iments have shown that focusing on the body functionality of
other women can lead to worsened body image, especially among
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omen who have a stronger tendency to make functionality-based
ocial comparisons (Mulgrew & Tiggemann, 2018; Mulgrew et al.,
017). However, if social comparison processes did undermine the
enefits of yoga practice in the present study, it is puzzling that
omen in the yoga programme still experienced higher embodi-
ent and lower self-objectification. Nevertheless, future research

hould explore social comparison tendencies as a moderator of the
ffect of yoga practice on functionality appreciation and additional
acets of positive body image and embodiment.

There are other potential reasons why we did not find improve-
ents in functionality appreciation among women in the yoga

rogramme. It may  be crucial to not only foster a focus on aware-
ess of body functionality but, more importantly, to appreciate
ne’s body functionality. Bringing awareness to body functional-
ty is likely to be an important first step in moving away from
n appearance-based focus toward the body. But, as also noted by
ther scholars, merely being aware of one’s body functionality will
ot be beneficial if this focus elicits upward social comparisons, an
mphasis on what one’s body cannot do (well), or an emphasis on
nly few domains/aspects of body functionality (Alleva, Diedrichs,
alliwell, Peters et al., 2018; Alleva et al., 2017; Neumark-Sztainer
t al., 2018; Piran & Neumark-Sztainer, 2020; Rubin & Steinberg,
011; Vinoski Thomas et al., 2019; Webb et al., 2015). Notably,
lthough women in the yoga programme reported that the instruc-
or helped them to value their body functionality more than its
hysical appearance, these evaluations were completed only by
articipants who took the Posttest. Perhaps women who dropped
ut of the study beforehand had only developed functionality
wareness, but not yet appreciation. That is, functionality appre-
iation may  develop only after functionality awareness. Future
esearch could tease apart these relationships, and their direction-
lity, by also assessing functionality awareness.

Another potential reason why improvements in functionality
ppreciation did not emerge may  have to do with our measure of
unctionality appreciation. The FAS (Alleva et al., 2017) assesses
unctionality appreciation in a broad sense. In contrast, the mea-
ure used to assess embodiment – the PBE (Menzel, 2010) – assesses
he experience of embodiment within the context of physical activ-
ty specifically. Although the majority of PBE items are phrased in a
eneral way (e.g., “I feel good inside of my  body”), many are specific
o physical activity (e.g., “I feel uncomfortable pushing my  body’s
hysical limits”). A measure of functionality appreciation that is
pecific to the context of physical activity may  better tap into more
mmediate changes in functionality appreciation throughout a yoga
rogramme. In contrast, changes in broader functionality appreci-
tion may  take more time to develop. Again, these are ideas that
hould be tested in future research (though we are unaware of a
easure of functionality appreciation that is specific to physical

ctivity). Last, it is also possible that women in the yoga programme
imply had high scores on the FAS to begin with. Indeed, their aver-
ge score at Pretest was 4.08 on a scale from 1 = strongly disagree
o 5 = strongly agree. This score is comparable to U.S. women’s FAS
cores in the parent studies (Alleva et al., 2017) but, regardless,
eiling effects may  have occurred in this study.

Collectively, we must currently conclude that yoga practice does
ot seem to be an effective approach for improving functional-

ty appreciation in its present broad-based and more inclusive
onceptualization at least perhaps in a standalone fashion. Cogni-
ive, writing-based techniques are preferable (e.g., Alleva, Martijn
t al., 2015; Dunaev et al., 2018; Mulgrew et al., 2017; Stern &
ngeln, 2018), as they have been shown to improve functionality
ppreciation and additional facets of body image, and potentially

lso because they encourage the individual to focus on appreciat-
ng her own body functionality, without the opportunity to make
ocial comparisons. A promising and interesting direction for future
esearch could be to explore whether the combination of yoga prac-
e 34 (2020) 184–195

tice with cognitive, writing-based techniques is especially effective.
For example, research has shown that asking women to write about
the reasons they are grateful for their body, or how their body
enabled them to get through each day, in combination with a ‘yoga
at every size’ programme, led to improvements in functionality
appreciation across the four-week period of the study (Webb et al.,
2020). Other scholars have also called for the development of yoga
scripts that more explicitly encourage participants to appreciate
their body functionality (e.g., Neumark-Sztainer et al., 2018). The
present yoga programme could be adjusted to more intentionally
emphasise functionality appreciation, for example by having par-
ticipants begin and end each class with an affirmation focused on
functionality appreciation.

4.2. Yoga practice and its relationship to self-objectification and
embodiment

Despite the lack of significant findings for functionality
appreciation, the importance of the findings with respect to self-
objectification and embodiment should not be overshadowed: The
yoga programme led to lower self-objectification at Midtest, and
greater embodiment over time, and self-objectification and embod-
iment were both found to mediate the impact of yoga on facets of
positive body image.

With respect to self-objectification, the findings support objecti-
fication theory (Fredrickson & Roberts, 1997), which would propose
that helping women  to counteract an appearance-based orienta-
tion toward the body – for example via experiences that emphasise
the opposite, their body functionality – should contribute to
improvements in body image. Reflecting lower self-objectification
as evidenced by participants’ questionnaire scores, yoga partic-
ipants also reported that the instructor helped them to value
their body functionality more than their physical appearance. The
present findings support other experiments that have also shown
that yoga practice leads to improvements in body image (e.g., Ariel-
Donges et al., 2018; Cox et al., 2016, 2017, 2019; Cox & McMahon,
2019; Gammage et al., 2016). Further, to the best of our knowledge
this is the first study to test these relationships experimentally,  and
thus the current findings provide a valuable contribution to the lit-
erature. One important caveat is that self-objectification mediated
changes in body compassion and appearance evaluation only, but
not changes in body appreciation. It is unclear why this would be
the case, but it would be interesting to explore these facets of posi-
tive body image over a longer period of yoga practice, to investigate
whether some facets of positive body image need to be cultivated
before others can develop. Research on the development of facets of
positive body image over time, and their influence on one another,
has not yet been published.

The findings with respect to embodiment support the devel-
opmental theory of embodiment (Piran, 2002, 2015, 2016, 2017;
Piran & Teall, 2012), which proposes that embodying activi-
ties foster embodiment and, consequently, a more positive body
image. In addition, these results support the proposition by var-
ious scholars that yoga, in particular, is an embodying activity
(Cook-Cottone & Douglass, 2017; Cox & Tylka, 2020; Mahlo &
Tiggemann, 2016; McIver et al., 2009; Piran & Neumark-Sztainer,
2020; Tylka & Augustus-Horvath, 2011). The findings are also
important because they show, for the first time, that yoga prac-
tice leads to greater embodiment, and thereby complement prior
correlational and qualitative research on the relationship between
yoga and embodiment (Daubenmier, 2005; Delaney & Anthis, 2010;
Mahlo & Tiggemann, 2016; Neumark-Sztainer et al., 2018; Prichard

& Tiggemann, 2008). In support of the data derived from the
questionnaires, participants reported experiencing high levels of
comfort during the yoga class, and body comfort has been shown
to be a key facet of embodiment (Piran, 2016). In contrast to self-
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findings highlight the importance of targeting self-objectification
and embodiment as factors that can contribute to improvements
in women’s positive body image.
J.M. Alleva et al. / Bod

bjectification, embodiment mediated changes in all three facets
f positive body image that we assessed as outcomes (body com-
assion, appearance evaluation, and body appreciation).

Overall, we can conclude based on our data that yoga prac-
ice seems to be an effective strategy to reduce self-objectification
nd enhance positive embodiment among women, and could
hereby help them to develop a more positive body image, includ-
ng greater body appreciation, body compassion, and appearance
valuation. These findings are promising because they show that
elf-objectification and embodiment are important targets within
ody image interventions, as improving these facets is likely to
ngender improvements in various facets of positive body image.
hese findings are also promising because they identify an effec-
ive strategy to counteract pervasive social influences that typically
inder women’s capacity to develop a positive body image. Opti-
istically, there is evidence that yoga is becoming more easily

ccessible and welcoming to all, such as via ‘yoga at every size’ pro-
rammes, and online or video variants that can overcome potential
arriers (e.g., money) or ‘risks’ (e.g., social comparisons) of face-to-
ace classes (e.g., Stanley, 2017; Webb et al., 2020).

.3. Limitations and additional future research directions

The following limitations of this study must be mentioned which
elp inform fruitful areas for future research to pursue. First, given
igh levels of attrition at Follow-Up, we were unable to include

onger-term data in the analyses. It is an unanswered question
hether the same pattern of findings would have emerged should

hese data have been included. Fortunately, there was no differ-
ntial attrition between groups. One potential reason for the high
evels of attrition at Follow-Up across both groups concerns the
iming of the study, where Follow-Up data were collected during
he summer holidays. Later analyses may  consider how to opti-

ise the timing of the programme so that it does not coincide with
tandard annual breaks or holiday periods. As noted previously, the
pportunity to engage in social comparison processes may  have led
o some women dropping out due to personal discomfort. Future
esearch would benefit from evaluating whether alternative modes
f more flexibly delivering the yoga intervention (e.g., online, via
ideo, etc.) would yield lower attrition rates.

Another potential reason for the high levels of attrition may  be
hat some participants were motivated to take yoga classes as a

eans of “improving” their physical appearance. Indeed, yoga is
ften promoted and practiced as a method of appearance man-
gement, with an emphasis on (an idealised) physical appearance,
specially in Western cultures (Vinoski, Webb, Warren-Findlow,
rewer, & Kiffmeyer, 2017; Webb, Vinoski, Warren-Findlow,
urrell, & Putz, 2017). With appearance-related goals in mind, yoga
ractitioners may  disregard their bodily signals and push their
ody’s limits, and may  be less likely to experience embodiment
uring their practice (Cox & Tylka, 2020). The present programme,
triving to adhere to the traditional teachings of Hatha yoga, and
mphasising themes such as acceptance and compassion towards
he body’s limits, may  not have met  the expectations of par-
icipants with an appearance-focused mindset. Relatedly, almost
alf of the participants reported having prior experience with
oga, even if most had never practiced regularly. The present
rogramme may  have differed from what they were used to in
he past. To address these potential issues in future research, it

ay be important to specifically recruit women who  want to take
art in a body-positive yoga programme. On the other hand, those

ho are specifically seeking to change their physical appearance
ay  represent a particularly vulnerable group, who  would stand

he most to gain from yoga practice (Neumark-Sztainer et al.,
018).
e 34 (2020) 184–195 193

Second, the present yoga programme concerned Hatha yoga.
Other forms of yoga may  have different effects on women’s body
image, and even the same type of yoga could potentially differ
between instructors (Cox & Tylka, 2020; Delaney & Anthis, 2010;
Piran & Neumark-Sztainer, 2020). Future research replicating this
experiment with Hatha yoga, as well as other forms of yoga, will be
valuable. Third, the present sample may  have been limited in some
respects. The present sample comprised 18 to 30-year old women,
who had mainly university-level education, and BMI  classified as
‘average.’ Future research on more diverse samples (e.g., in terms
of gender, age, body size, and education level) is needed. As one
example, researchers could investigate whether BMI  moderates
the effects of the yoga programme on the positive body image
variables.4 Relatedly, classes were held on Tuesday mornings, and
many women  may  have not been able to participate due to other
responsibilities. Future research could offer classes at wider variety
of times to broaden the pool of potential participants. Further,
we did not define what we meant by requesting that potential
participants must not be “currently” practicing yoga. Participants
who were already regularly practicing yoga might have taken
part to access free yoga classes. Fourth, the questions assessing
the evaluation of the yoga programme were answered by women
who completed the Posttest. Those who  dropped out of the yoga
programme may  have answered these questions differently, which
could have provided valuable information about their reasons
for dropping out, or the shortcomings of the programme. Future
research could obtain ethics approval and have a protocol in place
to contact participants who drop out of the study, to have them
complete these evaluation questions after all, if willing.

Last, though not necessarily a limitation of this research, it
is curious that all participants, regardless of group assignment,
experienced improvements in body appreciation, body compas-
sion, and appearance evaluation over time. Perhaps women in
the control group anticipated receiving the yoga workshop, which
may have led them to contemplate yoga and what they associated
with the practice (e.g., self-acceptance). Alternatively, the findings
may  be an artefact of repeated measures analyses. Future research
that replicates the present study will be valuable in determining
whether these effects are reliable.

4.4. Conclusions

This study is valuable as it is the first to experimentally test the
impact of yoga practice on functionality appreciation and embod-
iment, and to investigate functionality appreciation, embodiment,
and self-objectification as potential mediators of the effects of yoga
on (additional) facets of positive body image. Contrary to our expec-
tations, women  in the yoga group did not experience improvements
in functionality appreciation, and functionality appreciation did not
contribute to improvements in additional facets of positive body
image. Instead, women  in the yoga programme experienced lower
self-objectification at midtest, and greater embodiment over time,
which is what drove further improvements in positive body image.
In line with objectification theory (Fredrickson & Roberts, 1997) and
the developmental theory of embodiment (Piran, 2002, 2015, 2016,
2017; Piran & Teall, 2012; Piran & Neumark-Sztainer, 2020), the
4 While we did collect data on participants’ BMI, we did not preregister a hypoth-
esis  about how BMI may  impact the model relationships. Furthermore, our sample
lacked the body size variability needed to examine BMI  in a meaningful way  within
the models.
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