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Distorted representation of one's own body is a diagnostic criterion and
corepsychopathology of disorders such as anorexia nervosa and body dysmorphic
disorder. Previousliterature has raised the possibility of utilising physical activity
intervention (Pl) as atreatment option for individuals suffering from poor body
satisfaction, which is traditionallyregarded as a systematic distortion in “body image.” In
this systematic review,conducted according to the PRISMA statement, the evidence on
effectiveness of Pl on body representation outcomes is synthesised. We provide an
update of 34 longitudinal studies evaluating the effectiveness of different types of Pls on
body representation. No systematic risk of bias within or across studies were identified.
The reviewed studies show that the implementation of structured Pls may be efficacious in
increasing individuals’ satisfaction of their own body, and thus improving their subjective
body image related assessments. However, there is no clear evidence regarding an
additional or interactive effect of Pl when implemented in conjunction with established
treatments for clinical populations. We argue for theoretically sound, mechanism-oriented,
multimethod approaches to future investigations on body image disturbance. Specifically,
we highlight the need to consider expanding the theoretical framework for the
investigation of body representation disturbances to include further body
representations besides body image.

Keywords: body image, body representation, physical activity, eating disorders, body dysmorphic disorders

INTRODUCTION

Disturbances in body representation have been identified as the crux of many debilitating
psychiatric disorders, such as body dysmorphic disorder (1), body integrity identity disorder (2),
somatoparaphrenia (3), and asomatognosia (4). It has also been proposed as a core psychopathology
of eating disorders [e.g., (4-9)]—especially in anorexia and bulimia nervosa. Heightened body
dissatisfaction has been interpreted as a predisposition indicator in subclinical populations.
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Individuals with body image concerns are reportedly more
vulnerable to developing eating and dieting pathologies (10-13).
As yet, however, mechanisms of change in body representation are
still poorly understood, limiting mechanism-oriented
interventions for prevention and treatment of disturbed
body representation.

Previous literature has suggested that regular physical activity
has beneficial effects on thephysical health of the body, as well as
a significant impact on the level of satisfaction with whichthe
body is perceived [e.g., (14-16)]. This is surprising, insofar as
cross-sectional studies in individuals withhigh levels of physical
activity suggest decreased rather than increased body satisfaction
(17). However, it is important to note that there has been little
critical appraisal of the existing studies. Previous systematic
reviews and meta-analyses on the topic of physical activity and
its potential interactions with body satisfaction have been
conducted from an outcome-centric perspective [e.g., (14, 15,
18-20)]—focusing on evaluating the effectiveness of physical
activity as an intervention for the improvement of individuals’
body satisfaction—with an emphasis on the affective and
cognitive aspects (i.e., body image). Nevertheless, the question
of which potential mechanisms might be responsible for the
apparent shift in body image after the introduction of physical
activity has not been inadequately addressed.

Despite the lack of a unified consensus on its exact nature, the
term body image has been widelyused in research across
psychology, neuroscience, and psychiatry. Body image can
roughly becharacterised as the conscious, predominantly visual,
mental representation of one’s own body,which in turn provides
a basis upon which perceptual, cognitive, and affective attitudes
toward thebody are assigned (21, 22). However, it is important to
note that the current literature largely concurson the use of the
term body image as a measure of body satisfaction—in that body
image as anoutcome measure is interpreted as the degree with
which individuals are satisfied with various aspects of themselves
that is influenced by the visual aspect of their body (e.g., appraisal
of body shape information). In this review, we therefore adopt
the term body representation when referring to the broad range
of mental representations of one’s own body, whereas body
image only refers to cognitive-affective appraisal of the body.
The fact that body image investigations in health research has so
far been conducted from an almost exclusively perceptual-
affective perspective is worth discussing.

Longo (23) argued that higher level representations of
thebody are unlikely to emerge from abstract cognition alone.
Rather, they are constructed through theinterplay of multiple
distinct body representations. Not only do individuals have
immediateknowledge of their body from within (i.e., bodily
awareness through interoception), they are alsoable to
objectively reflect on their own body from an external
perspective, in the same way thatexternal objects are
cognitively assessed (with regards to their shape, size, location,
aesthetics, et cetera). Relying on neuroscientific evidence,
Longo’s framework of body perception consists of multiple
distinct body representations that are informed by different
sensory modalities and can be arranged along two orthogonal

axes: explicit vs. implicit & perceptual vs. conceptual. However,
most empirical data concerning body image has been based on
self-report or visual body size judgments, which effectively leads
to the underrepresentation of other somatically driven/sensory
inputs when considering the potential mechanism underlying
the concept of body image (24). Although these subcomponents
of body representation have been demonstrated to have distinct
underpinning neural networks [see (25) for review], the
mechanisms responsible for the development and regulation of
these subcomponents are still very much unexplored (e.g., the
idea that body satisfaction, or the lack thereof, could be socially
and/or somatically driven—or the product of their interactions).
As such, it is not at all clear why the body image should remain
the sole focal point when investigating how individuals mentally
represent their own body, and the potential distortions therein.

In this systematic review, we aim to synthesise existing
literature investigating longitudinal interaction between
physical activity and body image. Our purpose is to synthesise
the empirical evidence from previous studies with a focus on
effects, broader potential, and eventual impact mechanisms of PI
on body representation. Specifically, our research questions were:

i. Are there systematic effects of PI on body representation?
ii. Are previous studies informative with regard to prevention
or treatment of sub-clinical or clinically relevant body
image disturbance?
iii. Are there specific mechanisms of how long-term
engagement in structured PI that influence thedynamics
of individuals’ body representations?

METHOD

The systematic review process was conducted according to the
PRISMA statement (26). Methods of analysis and inclusion
criteria were specified in advance and documented in a protocol.

Literature Search

Studies were identified via searching the following electronic
databases: PubMed, Web of Science and SPORTDiscus. The
search was weekly updated until January 2020.

The specific search terms are as follows: (“body image” OR
“body representation” OR “body dissatisfaction” OR “body
satisfaction” OR “body image disturbance”) AND (“physical
activity” OR “physical exercise” OR “exercise intervention” OR
“endurance training” OR “exercise training” OR “exercise
intervention” OR “aerobic exercise” OR “aerobic training” OR
“anaerobic exercise” OR “anaerobic training” OR “motor
activity” OR “resistance training” OR “resistance exercise” OR
“strength training” OR “weight training” OR “weightlifting” OR
“cardio training” OR “cardio” OR “athletic sports” OR “exercise
program” OR “fitness training” OR “cardiovascular training” OR
“interval training” OR “intermittent training” OR “interval
exercise” OR “intermittent exercise” OR “sprint training” OR
“sprint exercise” OR “high intensity interval training” OR “high
intensity interval exercise” OR “moderate intensity training” OR
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“moderate intensity exercise” OR “exercise/psychology” OR
“exercise therapy/methods” OR “resistance training/methods”).

Additionally, reference lists of included articles were
hand searched.

Eligibility Criteria and Study Selection
Each step of the eligibility assessment was performed
independently by two reviewers according to the PICOS
criteria (27). Only articles in English were considered.

Studies had to fulfil the following criteria:

Population: a sample of adult participants,

Intervention: include a longitudinal physical activity intervention
(PI; no lifestyle counselling; specific targeting of body image/
body representation not compulsory),

Comparison/Control: include a validated measure of body image/
body representation, a control group was not required,

Outcome: at least one pre & post measurement of a validated self-
report or experimental body image/body representation
measure, and

Study Type: published as a peer-reviewed original article.
Exclusion criteria were as follows:

i. samples younger than 18 years old, and
ii. no inference statistics performed.

The first author (DS) applied the search terms to three
databases, extracted the search results and removed duplicates.
DS and LW screened titles to identify relevant records. Abstracts
and full texts of the identified records were subsequently
screened by DS and SB. All studies included in the qualitative
synthesis were rated according to the eligibility criteria by DS and
SB. Interrater reliability between DS and LW for title screening
was good (K = 0.61; 94.2% agreement). Articles were included in
the full-text screening if one reviewer rated it as a potential
match. Interrater reliability between DS and SB for the
subsequent steps was very good (i = 1.0 for abstract screening;
K = 0.94 for full-text screening). Disagreements between the
reviewers were solved by discussion and, when in doubt, articles
were included. DS extracted relevant data from the included
studies (i.e., sample characteristics, PI types and dosage, measure
of fitness level, measures of body composition, measures of body
image/body representation, and results).

Risk of Bias in Individual Studies

To assess the risk of bias in individual studies, DS and SB
conducted a quality rating. The Qualitative Assessment Tool
for Quantitative Studies by the Effective Public Health Practice
Project (28, 29) is recommended by the Cochrane Handbook for
Systematic Reviews of Interventions to be used for assessing any
quantitative study design (30) and was judged a suitable tool for
systematic reviews of effectiveness (31). The tool consists of
component ratings for the following categories: selection bias,
study design, confounders, blinding, data collection methods,
and withdrawals and dropouts. Components were rated
according to the accompanying dictionary. Studies received

ratings of either “strong”, “moderate”, or “weak” for each
category. A global rating was assigned at the end of the process
via the summarisation of the number of categories rated as
“weak”. Disagreements between the reviewers were solved
by discussion.

RESULTS

Study Selection

The searches yielded a total of 3,318 results. Duplicates were
discarded (n = 602), leaving 2,716 records for title and abstract
screening. During this process, 2,659 studies were discarded, and
the remaining 57 studies were identified for full-text analysis.
Subsequently, 34 studies were included in the systematic review.
For the PRISMA flow chart, see Figure 1.

Study Quality

The overall study quality within the current review showed a
slight majority for “weak” (55.88%; n = 19), followed by
“moderate” (41.17%; n = 14). Only 1 study (2.94%) included in
the review qualified for the global “strong” rating. The detailed
components ratings are included in Table 1.

Notably, included studies only received weak (n = 26) and
moderate (n = 8) ratings for the selection bias category. The main
reason for depreciation was the recruitment in sports classes or
from community samples; thus producing a selection bias
favouring highly motivated, sports-oriented participants. In the
same vein, most studies qualified for moderate rating in the study
design category (n = 27). This is due to the lack of randomisation
in the selection as well as group allocation process, as
participants often conducted the PI of their choice. This limits
explanatory power regarding general recommendations of
effective types of training. To summarise, there is a possibility
for risk of bias in the studies included in the current review.

Study Characteristics

The study characteristics of included studies are detailed in
Table 1. All studies employed a longitudinal design, as defined
by the inclusion criteria. Of the total 34, 6 studies were described
as quasi-experimental. Twenty-three studies included control
groups in their experimental design, while the remaining 11
did not. Within the 23 controlled studies, 18 studies included “no
intervention” comparison groups, while the remaining 5 studies
included participants who performed low to moderate exercise as
controls. Eight studies included clinical and/or sub-clinical
groups. The remaining 26 studies had healthy samples. Eleven
studies aimed to compare different types of PIs and their impact
on body image/body representation of participants. Most studies
(n = 27) did not have a randomised participant selection and/or
group allocation process.

Physical Activity Interventions

The most commonly investigated types of PI were weight/
strength training (n = 14), as well as aerobics/cardiovascular
training (n = 13). Three studies implemented the combination of

Frontiers in Psychiatry | www.frontiersin.org

March 2020 | Volume 11 | Article 99


https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

Srismith et al.

Physical Activity and Body Representation

= Records identified through database -,
S . Additional records
;g searches (PubMed, Web of Science, identified through
g SPORTDiscus): et counoes &
= n=1338 + 1456 + 521 n=3 ’
g =3315 =
=
_ ! |
Records identified: _ Duplicates removed:
% n=23318 g n =602
=
-5}
¢
2 Records screened: N Records excluded:
n=2716 n=2659
~——
M) !
3;‘ Full-text articles assessed for Full-text articles excluded,
= eligibility: » with reasons (n = 23):
‘B0 n=57 (1) wrong sample: n =1
"E'" (2) no validated measure of
body image: n="7
(3) not longitudinal design:
—_— n=>5
= A 4 (4) not peer-reviewed: n =1
5 Studies included in ®) no phySi(faJ activity
2 qualitative synthesis: intervention: n = 8
g —34 : (6) no inference statistics
— n= performed: n=1
-/
FIGURE 1 | PRISMA flowchart for study selection.

both types as a singular intervention. Dancing (n = 3) was also
investigated. Other PIs included walking, running, swimming,
cycling, pilates, hydrogymnastics, yoga, fascial fitness, and
functional training. The mean length of time for the
implementation of the PI was 13.29 (SD = 8.45) weeks, with
the maximum of 52 weeks (1 year) and the minimum of 2 weeks.
The median for PI duration was 12 weeks.

VO,max was used as a measure of fitness in 9 studies. Eleven
studies conducted strength tests as a marker of fitness level (i.e.,
variations of maximum repetition test). Heartrate was also
measured as a marker of fitness level (n = 4). Twelve studies
did not report any measure of physical fitness.

Outcome Measures

Studies were homogeneous in terms of the operationalisation of
body image/body representation measures. Almost all studies
exclusively implemented validated questionnaires assessing body
image. Only 3 studies additionally implemented more visual-
oriented measures (i.e., Stunkard Scale of Silhouette, Figure
Rating Scale)—though nevertheless still affective/subjective in
nature. No study used experimental assessments of body
representation (e.g., depictive/metric body size and visual
estimation tasks). As such, the domains of visual, tactile and
affordance perception of body representation were not at
all investigated.

The most commonly employed scales were MBSRQ
(Multidimensional Body Self-Relations Questionnaire; (66) and
PSPP (Physical Self-Perception Profile; (67) at 23.53% (n = 8)
each. The Body Cathexis Scale was also frequently implemented
in earlier studies (n = 7; 20.59%; (68).

Systematic Effects of Pl on Body Representation
PI was considered effective if significant improvement in body
representation measures was reported at post-test among the
intervention group, relative to the control group. The overall
results are as follows: 5 studies (14.71%) observed no significant
improvement in both control and PI groups across all body
image measures; 3 studies (8.82%) observed significant
improvement in both control and PI groups across all body
image measures; 10 studies (29.41%) reported significant
improvement in PI group across all body image measures; 16
studies (47.06%) reported partial significance effect in PI groups
(i.e., not all improvement in scores measured in the subscales of
the implemented questionnaires reached significance).
However, due to the low number of clinical and sub-clinical
studies (n = 8) included in this systematic review, we cannot
reliably synthesise significant evidence with regard to utilising
long-term PI (structured or otherwise) as a treatment measure
for clinically relevant groups.
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TABLE 1 | Overview on main characteristics and findings of included studies.

Measure of
body image/
representation

Measure of Measure
fitness of body
level composition

Study Physical
activity
intervention

& dosage

Sample n
characteristics

Main findings

Quality rating:

Strong O Moderate ® Weak @

Global
rating

Selection Study Confounders Blinding Data
bias design collection
methods

Withdrawal
and
dropouts

Folkins (32)  Mage: n. 1. 18 BCS
") Megmi: . 1.
% Female: 0%
At high-risk of
coronary heart
disease

Unspecified VO,max N/A

36xn. r.
minutes over
12 weeks

Controls: 18
no intervention

Pl & Control
Groups

® There were no
significant changes
in BCS scores post-
test for both
groups.

o [ J [ J o [ J O

o

Tucker Mage: 1. 1. 60 TSCS
(33) Mgmi: . 1.

(] % Female: 0%

Weight training N/A N/A

32x 50 minutes
over 16 weeks
Controls: 45
no intervention

Pl Group

* Showed
significant increase
from pre to post Pl
on all TSCS indices
except Social Self.
® Scored
significantly higher
than control group
in the Total Positive,
Identity, Behaviour,
Physical Self, and
Personal Self
indices of TSCS
post PI.

Control Group

® There were no
significant changes
in TSCS scores
post-test.

Pl and control
groups did not differ
significantly in
Moral-Ethical Self,
Self-Satisfaction,
Family Self, or
Social Self indices
post-test.

(Continued)
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TABLE 1 | Continued

Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
Tucker (34)  Magei . 1. 142 Strength Strength N/A BCS, TSCS Pl Group ) L] L] ) [ ] (e] [ ]
[ Memi: 0. 1. (weight) test ® Scored
% Female: 0% training significantly higher
32x 50 than control group
minutes over for both BCS and
16 weeks TSCS measures
post PI.
Controls: 130
no intervention Control Group
® There were no
significant changes
in BCS and TSCS
scores post-test.
Tucker (85)  Magei . 1. 114 Weight training 1-RM BCS Pl Group ) L] L] ) [ ] (e] [ ]
[ Mgwmi: . I. strength test e Scored
% Female: 0% significantly higher
32xn. r. than control group
minutes over for BCS post Pl.
16 weeks
Control Group
Controls: 127 ® There were no
no intervention significant changes
in BCS scores post-
test.
Caruso and ~ Study 1 13  Weight training 1-RM Body fat % PSPP, PIP, Pl & Control o ) ) ) ) o] [ ]
Gill (36) Mage: N. 1. strength (skinfold BCS Groups
0 Mgmi: n. 1. test, measures at 3 e PSPP, PIP and
% Female: 15 Aerobic training  VO,max sites) BCS scores
100% improved post-test
30x 50 minutes (significance not
over 10 weeks calculated) but did
Controls: 6 not significantly
physical differ between
education groups.
activity class
Study 2 42 Weight training Max. Body fat % PSPP, PIP, Pl & Control
Mage: 1. 1. repetition (skinfold BCS, BES, Groups
Mgwi: . 1. strength test measures at 3 Stunkard Scale ¢ PSPP, PIP, BCS,
% Female: 30x 50 sites) of Silhouette BES scores and
45.2% minutes over Body Size Drawings
10 weeks revealed no
(Continued)
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TABLE 1 | Continued

Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
significant changes
Controls: 23 post-test for both
non-fitness groups.
activity
Tuckerand ~ Mage: . 1. 60  Weight training 1-RM Body fat % BCS Pl Group [ [ [ ] o [ ]
Maxwell (37) Mg n. 1. strength test  (skinfold e Scored
[ % Female: measures at significantly higher
100% 30x 45 minutes 3 sites) than control group
over 15 weeks for BCS post PI
(after controlling for
Controls: 92 pre-test differences).
exercised 2.9 + ® Showed
2.2 days/week; significantly greater
no weight improvement than
training control group from
pre-test to post-test
on BCS scores.
Control Group
® Showed no
significant
improvement from
pre-test to post-test
on BCS scores.
Tuckerand =~ Mgage: 42.5 = 30  Weight training Max. N/A BCS Pl Groups ) L] L] o o
Mortell (38) 4.2 repetition * Both groups
0 Mgmi: . 1. & 1-RM showed significant
% Female: strength improvement in
100% 30  Walking program test, 1 Mile BCS scores
Walk test post PI.
36xn.r. ¢ Weight-trainers
minutes over scored significantly
12 weeks higher than walkers
Controls: on BCS scores post
none PI.
McAuley Mage: 54.5 83  Aerobic training  VO,max Body fat % PSPP, PIP Pl Group ) ) L] (e] [ ]
et al. (39) Mgwi: N. 1. (skinfold e Significant
0 % Female: measures at 3 improvements were
50.6% sites) found in the
(Continued)
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TABLE 1 | Continued

Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
60x 40 minutes following subscales
over 20 weeks of PSPP: Physical
Controls: Self-Worth &
none perceptions of
Physical Condition.
e Attractive Body
subscale of PSPP
rating showed no
significant effect
post-test.
McAuley Mage: 66.71 + 85  Aerobic training  VO,max, Body fat % PSPP Pl Groups [ ] [} o [ ] [} O o
et al. (40) 5.35 heartrate (TOBEC) e | atent growth
0 Mgwmi: . . curve analyses
% Female: 89  Toning exercise showed a curvilinear
71.8% pattern of growth
with significant
72x 40 increases at all
minutes over levels of PSPP
24 weeks measure upon
Controls: completion of PI.
none e Significant
declines were
shown at 6 months
post Pl in both
groups.
Wiliams and = Mage: 21.7 + 39  Weight training 1-RM N/A MBSRQ, SPAS Pl Group [ ] [ ] [ ] [ ] [ ] (o} (o}
Cash (41) 3.8 strength test ® Showed
0 Mpwmi: 23.9 + significant
4.4 improvement post
% Female: Pl in SPAS scores,
69.2% 1x 180 as well as
minutes over Appearance
6 weeks Evaluation and
Body Area
Controls: 39 Satisfaction
no intervention subscales of
MBSRQ.
Control Group
® Reported no
significant changes
(Continued)
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TABLE 1 | Continued

Study Sample

characteristics

n

Measure of
body image/
representation

Measure of Measure
fitness of body
level composition

Physical
activity
intervention
& dosage

Main findings

Quality rating: Strong O Moderate ® Weak @

Global
rating Dbias

Confounders Blinding Data Withdrawal
collection and
methods  dropouts

Selection Study
design

on all measures
post-test.

xAfter adjusting for
pre-test score
differences,
significant group
differences were
found for
Appearance
Evaluation, Body
Area Satisfaction
and Social Physique
Anxiety post-test.

Ascl (42) Mage: 22.15 =
0 1.87
Mgmi: n. 1.
% Female:
52.9%

Controls:
no intervention

70

68

Step dance N/A N/A PSPP
30x 50

minutes over

10 weeks

Pl & Control
Groups

* Pl group showed
significantly greater
improvement than
control group from
pre-test to post-test
on all PSPP
subscales except
for Sport
Competence.

Asgl (43) Mage: 21.35 +
[ 0.88
Mgmi: n. 1.
% Female:
100%

Controls:
no intervention

20

20

Aerobic training  N/A N/A PSDQ

& step dance

30x 50 minutes
over 10 weeks

Pl & Control
Groups

e Participants in the
Pl group showed
significant
improvement in
Physical Activity,
Coordination, Sport
Competence and
Flexibility subscales
of PSDQ as
compared the
control group post-
test.

(Continued)
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
Depcik and  Mage: 22.13 = 15  Resistance 1-RM N/A BCS, BSQ Pl & Control ) ) L] (e] o
Williams (44)  5.51 (weight) training  strength test Groups
0 Mgwi: . 1. e Mean BCS scores
% Female: significantly
100% 52x 50 minutes increased for weight
xPre-existing over 13 weeks trainers as
body image compared to
disturbance control group post-
(109.0 mean test.
group score on ® The groups
BSQ) differed significantly
in body image
Controls: 15 disturbance (BSQ
exercised 2.23 scores) post-test.
+2.02 days/ Weight trainers
week; no weight experienced a
training greater reduction in
body image
disturbance than
control group post-
test.
Annesi (45)  Mage: . 1. 48  Cardiovascular N/A N/A BES Pl & Control [ ] [ ] [ ] (e} (e}
0 Mgwi: N. T training Groups
% Female: e Scores on the
100% 36x 30 minutes Physical Condition
over 12 weeks subscale of BES
Controls: 30 significantly
no intervention increased post-test
for the exercise
group, but not the
control group.
® Scores on the
Sexual
Attractiveness
subscale of BES did
not significantly
change post-test for
both groups.
Annesiand My 463 £134 35  Weight & Heartrate N/A PSPS Pl Group [ ® o o o
Westcott Mg 1. 1. cardiovascular ® PSPS scores
(46) % Female: 50.6% training significantly
0 improved post PI.
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
30x 60
minutes over
Controls: 10 weeks
none
Ginis et al. Mage: 21.57 + 44 Strength 1-RM test Body fat % SPAS, BASS, Pl Group [ ] [ ] [ ] [ ] [ ] (e} (e}
47) 2.47 (weight) training (DXA) DMS e Participants
0 Megmi: . 1. experienced
% Female: significant increases
36.4% 60x n. r. in BASS and
minutes over decreases in SPAS
12 weeks scores post Pl.
Controls: ® Only male
none participants
experienced a
significant decrease
in muscularity
dissatisfaction (DMA
score) post PI.
Hés (48) Mage: 48.9 + 25  Aerobic dance N/A N/A TSIT Pl Group [ ] [ ] [ ] [ ] [ ] (o} (o}
0 5.6 * Showed
Mgmi: . 1. significant increases
% Female: post Pl on Total
100% 52x 60 Self-Image (all
minutes over subscales of TSIT,
52 weeks except for Family
Self-Image).
Controls: 28
no intervention
Control Group
® There were no
significant changes
post-test on Total
Self-Image (all
subscales of TSIT,
except for Social
Self-Image).
xThere were
significant
differences between
(Continued)
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
both groups on all
subscales of TSIT
post-test, except for
Social Self-Image.
Henryetal.  Mgge: 19.24 = 23  Aerobic training  Step test Body fat % BSIQ Pl & Control [ ] [ ] [ ] (e} (e}
(49) 1.43 (VOomax), (skinfold Groups
0 Mgmi: 22.85 + bench press measure at 3 o |nterval circuit
3.39 28  Interval cuircuit test sites) training group
% Female: (weight) training  (muscular improved
100% strength & significantly post Pl
36x 50 minutes  endurance) in overall
over 12 weeks Appearance
Evaluation and
Controls: 21 Health/Fitness
low to moderate Evaluation &
exercise (3.24 Influence, as well as
days/week) significantly reduced
Negative Affect
subscales of the
BSIQ as compared
to control group.
Opdenacker  Mage: 66.65 + 46 Lifestyle Pl VOomax N/A PSPP Pl & Control [ ] [} [} O [ ]
et al. (50) 4.16 Groups
0 Mgmi: 27.08 + 49  Structured ¢ Immediately after
19.11 exercise PI, the lifestyle
% Female: n. r. group showed
33x 60-90 significant
minutes over 11 improvements in
weeks Self-Perceived
Physical Condition,
Body
Attractiveness, and
Controls: 46 Physical Self-Worth
no intervention subscales of PSPP.
In the structured
group, significant
effects were found
on only on Physical
Condition.
® One year after Pl
the lifestyle group
had significant
(Continued)
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Study Sample
characteristics

n

Physical Measure of Measure Measure of

activity fitness
intervention level
& dosage

of body body image/
composition  representation

Main findings

Quality rating:

Strong O Moderate ® Weak @

Global
rating

Selection Study Confounders Blinding Data
collection and

bias

design

methods

Withdrawal

dropouts

effects on Body
Attractiveness while
the structured
group showed
significant
improvements in
Physical Condition
and Body
Attractiveness.
xThere were no
significant
differences between
Pl groups for both
short and long-term
results.

Ozdemir Mage: . T.
etal. (51) Mgmi: . I.
0 % Female: 0%

Controls:
no intervention

Cruz-Ferreira  Mage: 41.08 +
et al. (52) 6.64
[ Mgmi: . 1.
% Female:
100%

Controls:
no intervention

i

12

38

24

Swimming VO,max
Cycling
Running

36x 40 minutes
over 12 weeks

Pilates N/A

48x 60 minutes
over 24 weeks

Body fat % PSPP
(DEXA),

muscular

strength

(isokinetic
dynamometer),

N/A PSCS

Pl & Control
Groups

* All groups
revealed no
statistical
improvement in
PSPP scores post-
test.

Pl Group

e Showed
significant
improvement
between baseline
and 6 months post
Pl'in Perception of
Physical
Appearance,
Functionality and
Total Physical Self-
Concept.

Control Group
* No significant
differences were
observed over time.
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and

methods  dropouts

xNo significant
differences in PSCS
scores were
observed between
groups at all time

points.
Moore et al.  Mgge: 20.2 + 120 Resistance 1-RM N/A PSPS, PSAQ Pl Group ) L] L] ) [ ] (e] o
(53) 2.02 (weight) training  strength test e Significant
0 Mgmi: n. 1. improvements were
% Female: observed across all
30.8% measures post Pl.
24xn. r.
minutes over
12 weeks
Controls:
none
Van Mage: 58.67 + 18 Hatha yoga Tests for N/A Body Image Pl & Control [ [ [ [ [ (o] [ ]
Puymbroeck 9.82 flexibility, Scale for use Groups
etal. (54) Mg 0. 1. 16x 76 minutes  strength, with cancer * Pl group reported
[ % Female: over 8 weeks abdominal patients significantly more
100% muscular positive body image
%>9 months endurance, as compared to
post breast agility & control group at pre
cancer dynamic and post-test.
treatment balance ® There were no
statistical
Controls: 12 differences for the
light exercise changes in body
image scores over
time for both
groups.
Appleton Mage: N. 1. 34  Cardiovascular N/A Body weight, MBSRQ Pl Group [ [ [ ) [ (o] (o]
(55) Mgwi: N. 1. training waist & hip e There were
0 % Female: circumferences significant increases
52.9% 12x 40 minutes in the following
over 2 weeks subscales of
MBSRQ:
Controls: 34 Appearance
within-subjects, Evaluation, Fitness
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Study Sample n

characteristics

Physical Measure of Measure
activity fitness of body
intervention level composition
& dosage

Measure of
body image/
representation

Main findings

Quality rating:

Strong O Moderate ® Weak @

Global
rating

Selection Study Confounders Blinding Data

bias

design
methods

Withdrawal

collection and

dropouts

no intervention
(12x 40 minutes
reading over 2
weeks)

Evaluation, Fitness
Orientation, Health
Evaluation, lliness
Orientation and
Body Areas
Satisfaction; Self-
Classified Weight
significantly
decreased post PI.

Control Group

* Appearance
Evaluation and
Body Areas
Satisfaction
subscales of
MBSRQ significantly
decreased during
no Pl condition.

xAppearance
Orientation, Health
Orientation and
Overweight
Preoccupation
subscales of
MBSRQ were
unaffected by PI.

Hatipoglu Mage: 45.63 + 11
et al. (56) 8.12
¢ Mgmi: 33.2
% Female:
18.2%
xAcromegaly
patients

Controls: 9
no intervention

Cardiovascular, ~ N/A BMI
strength, balance

& stretching

training

36x 75
minutes over
12 weeks

MBSRQ

Pl Group

e Significant
improvement in
MBSRQ scores was
observed post PI.

Control Group

* No significant
changes in MBSRQ
scores were
reported post-test.
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
Pearson and  Mage: 33.4 = 37  Cardiovascular VO,max Waist MBSRQ Pl Group ) L] L] ) [ ] (e] [ ]
Hall (57) 7.6 training circumference, e Significant
¢ Mgmi: 29.02 + body weight & improvements
4.71 fat % (DXA) occurred between
% Female: 54x 45 baseline and week
100% minutes over 6 as well as week
%Obesity 18 weeks 18 post PI for
patients (BMI Appearance
>25 kg/m?) Evaluation, Fitness
Orientation and
Controls: Body Areas
none Satisfaction
subscales of
MBSRQ.
Seguinetal.  Mage: 62 + 12 341 Strength N/A N/A MBSRQ Pl Group ) ) [ [¢) [ (e] [ ]
(58) Mg N. 1. (weight) training e Significant
0 % Female: improvement
100% occurred post Pl for
20x 60 Health Orientation,
minutes over Subjective Weight,
10 weeks Fitness Orientation,
Controls: Fitness Evaluation,
none and Health
Evaluation
subscales of
MBSRQ.
e There were no
significant changes
in Weight
Preoccupation
subscale of MBSRQ
post PI.
Zarshenas Mage: 26 £ 6.9 41 Aerobic training ~ Heartrate N/A MBSRQ Pl Group [ [ [ ] [ [ o [ ]
etal. (59) Mgwmi: 0. 1. * MBSRQ scores
0 % Female: across all subscales
100% n. r.x 65 minutes significantly
xPre-exisiting over 4 weeks improved post PI.
self-reported e Significant
mild to severe improvement was
depressive found in
symptoms (BDI- Appearance
Il score of >14) Evaluation,
(Continued)
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
Appearance
Controls: 41 Orientation, Health
no intervention Orientation, and
liness Orientation
subscales of
MBSRQ post Pl as
compared to
control group.
Control Group
e There were no
significant changes
in MBSRQ scores
post-test.
Ginis et al. Mage: 21.5 & 17 Aerobic training  VOo.max, BMI, waist-hip ~ SPAS, AE, Pl Groups ) ) [ [ [ (e] o
(60) 2.93 10-RM ratio BASS, PSDQ * Both PI groups
0 Mgwi: 22.96 + strength test revealed significant
3.89 improvements
% Female: 23 Strength training across all measures
100% post PI.
xPre-existing ® Aerobic training
body image group yielded
concerns (=27 24x 45 minutes significantly greater
score on SPAS over 8 weeks improvements in
& <3 on BASS) SPAS as compared
to strength training
Controls: group post Pl.
none
Mendonga Mage: N. 1. 25  Strength (weight) 8-RM N/A SPA, Stunkard Pl and Control [ L] [e] [ [ o [ ]
etal. (61) Mgwi: 0. 1. training strength Scale of Groups
[ % Female: test, heart Silhouette  Significant
100% rate improvements in SPA
28  Dance scores were found
regardless of the
21 Hydrogymnastics program, with the
greatest effect shown
48x 60 minutes by the strength
over 16 weeks training group post
Controls: 25 Pl.
no intervention * No significant
differences were
found for body image
(Continued)
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Study Sample n Physical Measure of Measure Measure of Main findings Quality rating: Strong O Moderate ® Weak @
characteristics activity fitness of body body image/
intervention level composition  representation Global Selection Study Confounders Blinding Data Withdrawal
& dosage rating bias design collection and
methods  dropouts
perception and bodily
dissatisfaction post
Pl.
o All PI groups
showed significant
improvements across
all measures when as
compared to control
group post-test.
Vurgun (62)  Mgage: 40.5 = 12 Aerobic training  Heartrate BMI, waist-hip  BISQ Pl and Control ) ) ) o o
0 121 ratio, body Groups
Mgwmi: . . density and fat * BISQ scores were
% Female: ratio (skinfold significantly
100% 42x 60 minutes measured at 9 improved post Pl as
over 14 weeks sites) compared to
Controls: 20 control group.
no intervention
Baur et al. Mage: 37.9 = 17  Fascial* fitness N/A N/A FKB-20 Pl groups ) ) [ (e] o
(63) 9.2 ¢ Fascial fitness
0 Mgwmi: . 1. group showed
% Female: significant
52.8% 3x 60 improvement only
xSuffers from minutes over for negative body
non-specific 3 weeks image post PI.
back pain
Controls:
none
Megakli et al.  Mage: 32.70 = 18  Aerobic & N/A Waist & hip PSPP Pl and Control ) ) [e] (o] (o]
(64) 7.26 resistance circumferences Groups
[ Mgwi: 35.84 + training * Pl group showed
4.59 significant increases
% Female: 36x 30 minutes post PI for all PSPP
100% over 12 weeks subscale scores
x Obesity except for
patients (BMI Perceived Body
>30 kg/m?) Attractiveness as
compared to
Controls: 19 control group.
no intervention
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image outcomes. The meta-analysis proposed that by discussing
physical activity as an intervention, patients may inadvertently
have their attention drawn to their own weight and appearance,
as well as the associated societal standards for physical fitness
and physical attractiveness. Further, it was also not reported to be
significantly associated with larger intervention effects on body
image. Until the literature on the underlying mechanism
between physical activity and body representation is further
investigated, physical activity-related interventions targeting
body image/representation should therefore be exclusively kept
to psychologically healthy populations or be closely embedded in
an overall treatment concept.

Notably, objective improvements in bodily composition and
physical fitness brought about by PI are inconsistently related to
changes in body image. This is surprising, insofar as people
typically assume that their body image is based on an objective
evaluation and comparison of their body. Instead, it appears that
complex appraisal processes, eventually involving perceived
improvements in physical capacities or more intense
somatosensation experiences during PI may play a more
important role. PI interventions could serve to improve body
image/body representation by allowing individuals to redirect
their attention more toward the functionality of their body and
less on their appearance, or by increasing their sense of physical
efficacy (69, 70). In this sense, the previous literature supports the
need for a comprehensive, multisensory assessment of body
representation as suggested by the Longo framework.

Strengths and Methodological
Considerations

To our knowledge, this review is the first to provide a
comprehensive systematic review on the topic of the
longitudinal interactions between PI and body representation
—the definition of which we have updated and adapted to fit the
more complex theories and discussions which have arisen over
the years.

Methodological limitations of this review arise from our study
selection process as well as fromthe included studies. As we only
searched for published results, a publication bias
towardsignificant effects cannot be excluded. Further, as
terminology in the field is very heterogeneous,it is possible that
despite our broad search strategy, a few relevant articles may
have been missed.Notably, some of the included studies had
small sample sizes and may have been underpowered.
Thecurrent systematic review is also potentially limited by
biases within studies. Although nosystematic risk of bias across
or within studies were identified, 97% of the included studies
wereconsidered at risk with regards to selection bias and study
design. More importantly, all studiesare lacking in the variety of
validated outcome measures. Only self-report questionnaires
wereimplemented, and the main component of body image
addressed here was body satisfaction or the lackthereof.
Additional visual scales implemented were used to measure the
disparity between participants’ subjective ideal versus actual
body shapes, which, once again, only measured participants’
attitudinal/conceptual issues of their own body image. Moreover,
the two studies whose results also reported long-term effects of PI

on body image were shown to be in direct contradiction (40, 50).
One possible explanation for the contrasting results might be the
difference in the type and dosage of the PIs implemented. As
such, it remains unclear whether PI-induced body image
improvement is indeed sustainable.

Perspectives and Future Directions

Our systematic review revealed that evidence on PI as a means to
change body representation is still limited. A major challenge for
future research is not only to reduce selection bias in the
investigated samples, but also to explore potential mechanisms
of body image improvement via PI through adopting a broader
perspective on body representation. Based on our review, we
argue for a more comprehensive view that takes various sources
of information about the body into account (71, 72). In pursuit of
a mechanism-oriented intervention, it is imperative to have a
solid grasp on the understanding of how body image/body
representation are constructed and which aspects drive
changes in how individuals mentally represent their body.

The assessment of multisensory body representation is
challenging. However, an increasing number of experimental
paradigms have been developed in recent years to assess such
concepts as: interoception [e.g., (73-75)], implicit knowledge of
body dimensions (76-78) and multisensory integration (24).
Despite reports of potentially disturbed multisensory
integration and interoception in eating disorders (24, 79, 80),
these measures have so far been largely neglected in clinical
research. We expect that a broader use and further development
of these methods in body representation assessment could give
rise to a more informed understanding of the mechanisms of
disturbed body representation and its malleability.

To this end, it is important to undertake future research on (i)
identifying valid tasks to investigate different body representations
(e.g., through combining actual body measures with tasks assessing
body size estimation, interoceptive abilities or affordance estimates
with questionnaires assessing cognitive-affective appraisal of the
body), and (ii) investigate the malleability and interactions between
different body representations.
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