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Abstract

Background: In aesthetic sports, including rhythmic gymnastics (RG), slimness is associated with sporting success. As a consequence,
the pressure that RG athletes are under to achieve this type of figure can lead to problems with their body image, among them prob-
lems with self-perception of body image and body image dissatisfaction. These problems are usually associated with adolescents and
the highest levels but are present at all ages and competitive levels. Objective: This study aimed to synthesize the scientific evidence
on self-body perception inaccuracies and body dissatisfaction among both young and adult RG athletes. Methods: Three electronic
databases were searched: Scopus, PubMed and PsycINFO until March 2025. The methodological quality of studies was assessed using
a ten-item version of the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies. Results: A total of 13 com-
parative studies were included, showing a high (n = 1), moderate (n = 9) and poor (n = 3) methodological quality. Research shows that
RG athletes do not exhibit an altered self-perception of body image. According to the meta-analysis, body dissatisfaction is generally
not prevalent among RG practitioners. Conclusions: Practicing RG is not associated with body image or body dissatisfaction issues.
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Introduction

Body image refers to the perception an individual holds
about their own body, encompassing its size, shape, weight,
and overall appearance (Sabiston et al., 2019). This percep-
tion is comprised of a mental representation that includes a
perceptual body schema, alongside the emotions, thoughts,
and behaviors associated with it (Kling et al., 2019). While
some individuals may have an accurate perception of their
body, others may overestimate or underestimate its dimen-
sions. When there is a discrepancy between the perceived
body and the actual one, it is considered a distortion of
body image (Jiménez-Flores et al., 2017). This distortion
can lead to negative attitudes towards one’s body due to
dissatisfaction with the perceived versus desired image,
resulting in what is known as body dissatisfaction (Heider
etal., 2015).

Dissatisfaction with one’s own body image is a prevalent
issue, particularly during adolescence, and more commonly
affecting females (Jiménez-Flores et al., 2017; Rohde et al.,
2014). However, it is increasingly observed across all age
groups, from early childhood (Jellinek et al., 2016; Lowes
& Tiggeman, 2003) to adulthood (Ibdfiez-Zacamona et
al., 2020). The negative consequences associated with high
levels of body dissatisfaction are becoming more apparent
(Delgado-Floody et al., 2021). Indeed, excessive concern
about appearance and weight gain lies at the core of eating

disorders psychology. Addressing body dissatisfaction is
crucial in treating these disorders and preventing relapses
(McLean & Paxton, 2019). Furthermore, body dissatis-
faction correlates with low self-esteem, depression, and
disruptions in the physical and psychological development
of children and adolescents (Paxton et al., 2006). This is
particularly evident in sports where aesthetics play a crucial
role, such as rhythmic gymnastics (RG; Francisco, Alarcao,
& Narciso, 2012).

In RG, body image holds significant importance for the
psychological well-being of athletes (Salas-Morillas et al.,
2022). The RG environment often intensifies sociocultural
pressures for thinness (Sundgot-Borgen, 1996). Apart from
aesthetic considerations, gymnasts strive to attain a spe-
cific body shape that optimizes their athletic performance
(Avila-Carvalho et al., 2012). Various studies indicate that
gymnasts body types and aesthetic capabilities are key
determinants of their success in the sport (Bobo-Arce,
2002; Miteva et al., 2019). Consequently, many gymnasts
exhibit a desire to maintain a slender physique, sometimes
resorting to unhealthy weight loss practices (Klinkowski et
al., 2008). In addition, it should be considered that while
engagement in sports generally correlates with positive lev-
els of body satisfaction (Sabiston et al., 2019), it is crucial
to recognize that the expectations within specific sports can
have divergent impacts on athletes. In the case of RG, the
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amalgamation of physical and aesthetic demands inher-
ent to the discipline can jeopardize the health of gymnasts
when pushed to extreme levels (Kovécs et al., 2022).

Given the significant emphasis placed on aesthetics and
specific performance standards in RG, it becomes impera-
tive to identify the prevalence and factors associated with
both body image and body dissatisfaction among these
athletes. Conducting critical analyses of existing scientific
evidence through systematic reviews will provide a compre-
hensive overview of the current knowledge and shed light
on the extent to which these issues affect this specific popu-
lation (Villasis-Keever, 2020).

To the best of the authors’ knowledge, two systematic
reviews on this topic have been published to date, both of
which were written in Spanish and had certain limitations
(Pelaez Barrios & Vernetta Santana, 2022; Salas-Morillas
et al., 2022). Notably, both reviews focused on different
gymnastic disciplines and included age restrictions in their
search criteria. This is notable because body dissatisfaction
is prevalent among RG practitioners across all age groups
(Zaccagni & Gualdi-Russo, 2023). Furthermore, the
authors did not provide information regarding significant
differences in self-perceived body image and the prevalence
of body dissatisfaction when comparing RG with other dis-
ciplines or gymnasts with other populations. Additionally, a
meta-analysis was not conducted. Incorporating meta-anal-
ysis techniques enhances the precision of the findings by
statistically analyzing data from multiple studies, thereby
offering more reliable conclusions (Ferreira et al., 2011).
Therefore, a more comprehensive review on this topic is
warranted.

Under these circumstances, the aim of this systematic
review and meta-analysis was to synthesize and critically
evaluate the scientific evidence on self-body perception
inaccuracies and body dissatisfaction among both young

and adult RG athletes.

Methods

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (Page et al., 2021).
The PRISMA checklist is shown in supplementary Table
S2. This review was registered with the Open Science
Framework.

Search strategy

A systematic search was conducted in three electronic data-
bases (PubMed, Scopus, PsycINFO) from their inception
until March 2025. The following search terms, Boolean
operators, and combinations were used: (“Gymnastics”)
AND (“Body image” OR “Body dissatisfaction”).

Eligibility criteria

Inclusion criteria were investigations published in peer-
reviewed journals that provided data on self-perceived body
image and/or body dissatisfaction in RG athletes. Exclu-
sion criteria were: a) Studies that included mixed samples
(i.e., RG and non-RG athletes), unless separate data were
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available specifically for the RG subgroup; b) studies that
did not use valid tools to assess self-perceived body image
and/or body dissatisfaction; ¢) studies were systematic
reviews or congress communications, d) studies not written
in English, Spanish, or Portuguese; and e) studies for which
the full-text was not available.

Study selection

Two authors independently screened the titles and abstracts
of the identified studies to determine their eligibility.
Following this initial screening, the selected studies were
reviewed by both authors to assess their suitability for inclu-
sion. Any discrepancies or disagreements were discussed and
resolved through mutual consensus. Subsequently, full-text
copies of potentially relevant studies were obtained. In cases
where there was uncertainty regarding whether a study met
the selection criteria, a third author was consulted and a
consensus was reached. The reference lists of the selected
articles, as well as studies that cited them in Google Scholar,

were checked for eligibility.

Data extraction

Information on the participants’ characteristics, inclusion
and exclusion criteria of the sample, instruments employed
for assessing self-perceived body image and body dissatis-
faction, and main findings were extracted by one researcher
from the original reports and then cross-checked by a
second investigator. Missing data were obtained from the
study authors, whenever possible.

Quality appraisal

The methodological quality of the selected studies was evalu-
ated by one author and subsequently cross-checked by a sec-
ond investigator by means of an adapted ten-item version of
the Quality Assessment Tool for Observational Cohort and
Cross-Sectional Studies developed by the National Institutes
of Health (2014). The studies’ quality was categorized based
on the following cut-off points: high (score 7-10), average
(4-6), or poor (< 3), see Nowicki et al. (2022).

Statistical analysis

We performed the meta-analysis calculations in Microsoft
Excel with Meta-Essentials Workbooks (Suurmond et al.,
2017). To calculate the effect size for quantitative depen-
dent variables we used Hedgess g We used the random
effects model for all analyses to account for the anticipated
sources of heterogeneity among different studies.

The I? was applied to assess statistical heterogeneity and
inconsistency. An I* value of 0% indicates no observed het-
erogeneity and higher values indicate greater heterogeneity.
In addition to 95% confidence intervals (CI) of the average
correlation value, we calculated the prediction intervals,
which provide a predicted range for the true correlation in
an individual study, useful for the interpretation of a ran-
dom effects meta-analysis (Riley et al., 2011). The forest
plot was used to summarize the findings. Funnel plot and
Egger’s test were used to evaluate statistically the presence
of any publication bias. The trim-and-fill analysis was also
included for the adjustment of potentially missing studies.
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Results

The initial search yielded a total of 225 records. After
removing duplicates, titles and abstracts of 139 articles
were screened for eligibility. The full-text of 45 studies that
appeared relevant to the research was assessed, from which
10 were included in the review. In a complementary pro-
cess, the references of the selected studies were reviewed,
and Google Scholar was consulted to find studies citing the
included ones. Additionally, we screened 380 additional
studies from the reference lists or citing the included works,
of which 377 were excluded and 3 met the inclusion crite-
ria. As a result of the entire process, we included 13 studies
in the review (Figure 1).

Sample characteristics

In total, the studies included 586 RG athletes. The sample
sizes across studies ranged from 29 (Oliveira et al., 2017)
to 88 participants (Nufez et al., 2024). Participant charac-
teristics varied among the samples, with ages ranging from
8 to 18 years. Most studies included girls only and adoles-
cents. Only the study by Borrione et al. (2013) included
gymnasts older than 18 years. The competitive level of RG
practice was reported in nine studies, with three studies
involving national and international elite gymnasts (Borri-
one et al., 2013; Salbach et al., 2007; Vernetta et al., 2018),
and the remaining five studies involving recreational gym-
nasts (Camacho et al., 2006; Ferrand et al., 2009; Martins
etal., 2024; Nufiez et al., 2024; Zaccagni et al., 2019). One
study included both levels (Lopes et al., 2009).

The comparison groups consisted of athletes from other
sports in four studies (Borrione et al., 2013; Camacho et
al., 2006; Kosmidou et al., 2016; Oliveira et al., 2017) and
of girls and adolescents who did not engage in any sports
in another five works (Lopes et al., 2009; Nufez et al.,
2024; Remmel et al., 2021; Salbach et al., 2007; Zaccagni
etal,, 2019). Two studies combined both groups, compar-
ing gymnasts with athletes from another sports discipline
and with adolescents or girls who did not participate in any
sports (Ferrand et al., 2009; Martins et al., 2024). Only the
study by Vernetta et al. (2018) encompassed acrobatics as
another form of gymnastics, whereas the study by Kosmi-
dou et al. (2018) included former RG practitioners.

Main results

The reviewed studies provided information on self-percep-
tion of body image and the degree of dissatisfaction related
to it (Table 1).

Self-perception of body image

The way gymnasts perceived their own body image was
explored in five studies (Borrione et al., 2013; Martins et
al., 2024; Remmel et al., 2021; Salbach et al., 2007; Zac-
cagni et al., 2019). The most common procedure involved
contrasting anthropometric assessments of gymnasts with
their subjective perception of body image. For this purpose,
Borrione et al. (2013), Zaccagni et al. (2019) and Martins
et al. (2024) relied on Stunkard’s, Collins’ and Kakeshita
pictograms, respectively, while Salbach et al. (2007) used
the Test for Detecting Body Image Distortion in Children
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and Adolescents. Only the study by Remmel et al. (2021)
used a questionnaire to assess gymnasts' body image, the
Body Attitude Test (BAT).

In general, the studies suggested that gymnasts accu-
rately perceived their body image. Regarding inter-group
comparisons, Borrione et al. (2013) indicated that inter-
national gymnasts perceived their body image signifi-
cantly more appropriately compared to gymnasts of lower
competitive levels and girls who practised other sports. In
contrast, Zaccagni et al. (2019) did not observe significant
differences in self-perception of body image among com-
petitive gymnasts, amateur gymnasts, and girls who did not
participate in aesthetically-oriented sports. Similarly, Rem-
mel et al. (2021) found no significant differences between
gymnasts and girls who did not engage in sports. This study
reported that 24.4% of gymnasts had a disturbance in their
body image compared to 15% of non-sporting adolescents.
Salbach et al. (2007) indicated that, in general, gymnasts
showed a more realistic perception of body image compared
to girls with anorexia. Finally, only the study of Martins et
al. (2024) found that the RG group presents greater body
distortion, showing that 62.1% of gymnasts overestimate
their body image compared to 48.3% in the group practis-
ing dance and 41.4% in the group not practising sport.

Body dissatisfaction

Twelve studies provided information on the level of body
dissatisfaction among gymnasts (Borrione et al., 2013;
Camacho et al., 2006; Ferrand et al., 2009; Kosmidou et
al., 2016, 2018; Lopes et al., 2009; Martins et al., 2024;
Nufez et al., 2024; Oliveira et al., 2017; Salbach et al.,
2007; Vernetta et al., 2018; Zaccagni et al., 2019). Seven
studies assessed body dissatisfaction using scored-based
tools such as the Body Shape Questionnaire (BSQ; Cama-
cho et al., 2006; Lopes et al., 2009; Oliveira et al., 2017),
the Body Esteem Scale (BES; Ferrand et al., 2009; Kos-
midou et al., 2018; Vernetta et al., 2018), and the body
dissatisfaction subscale of the Eating Disorder Inventory 2
(Salbach et al., 2007). Additionally, three studies analyzed
the difference between the gymnasts’ desired figure and
their current image, four of them using Stunkard, Collins
and Kakeshita pictograms (Borrione et al., 2013; Martins
etal,, 2024; Nufiez et al., 2024; Zaccagni et al., 2019), and
one using the Body Image Scale (Kosmidou et al., 2016).

The results regarding the presence of body dissatisfac-
tion were contradictory. Some studies concluded that gym-
nasts were generally not dissatisfied with their physique
(Camacho et al., 2006; Salbach et al., 2007; Vernetta et
al., 2018). On the contrary, Martins et al. (2024), Bor-
rione et al. (2013), Oliveira et al. (2017) and Nunfez et
al. (2024) clearly found dissatisfaction with the physique
among gymnasts.

In terms of group comparisons, diverse results were
found. On the one hand, some studies showed no differ-
ences between rhythmic gymnasts and comparison groups.
For instance, Kosmidou et al. (2016) found no significant
differences between gymnasts, ballet dancers, and synchro-
nized swimmers. Similarly, Salbach et al. (2007) found
no differences between gymnasts and a sedentary group;



Acta Gymnica, 2025, 55, e2025.003

B. Portas-Nunez et al.

*s213seUWAS 1WAyl = oY 210N

(€1 = u) opome Jo odKy 10410 -

(L7 =u) erep DY opnoqurjou piq - | 8y =u)

(g = u) dnoi3 uosrredwod/[onu0d ON -
(S = u) papnpoxa suodoy

a

(1 = u) paaawaijou suodoy

(€=u) =
SaIpMys papnjoul Jo spodoy (<)
> o= | |&
MOTAQI U POpN[oUl SAIPTIS m
A
(6 = u) 91ome jo adKy 1030 -
(1=u) u
asangnyo  Jo ysiSuyg YswuedS ur uNLIM 10N - | (Sp = u)
Aqi31]9 1oy passasse spodoy (61 = ) B1eP DY SPNO[UI J0U PI - ANTIQISI]o 10J passasse suodoy]
'y (9 = u) dnoi3 uosuredwod/[onu0d ON -
(g€ = u) popnyoxa suodoy
78]
<)
3
6y~ ) (0 = 1) poAmpIIoU Spodoy [« (st = u) g
JeASLII 103 JySnos spoday] 0 ="1) poniistiou sHodod 1< [eAamal 10 JySnos spoday =3
A a a9
(6 = u) 01do) yoIeaSIL 0 PIB[AIION -
(b6 = ) PAPNIPXD SPIOONY < (6€1 = u) PAOULIOS SPIOITY
a
[
(0 = ¢) SUOSBAI JOYJOUR 0] PIAOWAI SPIOIY - (sz1 =u) sndoag - W
(0 =u) sd0m08 19G1Q - (0 =u) sjo0) (15 =) paNand - 2
(08¢ = u) Sumyoieas uoney)) - uonewoyne  AqQ 9[qI3I[UI Sk POYIBW SPIOIY - e (67 = U) OANIOAS] - w
(08€=N) (98 = u) spiodax ageorydn( - (STT=N) W
Wody  paghuspt  SpI0ooy (98 =u) WOl PaYHudpT SPI0IY )
Buua.108 2.10{2G PIAOWAI SPIOIY =
SI9)SISI. pUE SIseqe)ep BIA SIAPNJS JO UONBIYNUIPL

SPOY)IUI JIY}0 BIA SIAIPNJS JO UOHLIYIUIP]

$59204d M3IAJ 213eWISAS 9Y1 JO wesdelp mo|4 T a.n8i4



Acta Gymnica, 2025, 55, €2025.003

B. Portas-Nunez et al.

(10" > d) 90 pue g
Yy uey) adew| paniadsad

-J|9S 491194 B pamoys T OY
abowi Apog YN

a8ew! Apoq
11943 91eWIIS3IAN0 %' T T DI

a8ew! Apoq
11943 P33eWIISAIBN0 %E'8Y T DI

a8ew! Apoq
11941 pa1eWSaIaN0 %179 ‘DY
:98ew| Apog

asealoul 0}
paJIsap %8 €T ‘palysies %I 1
‘aseaJoul 0} paJIsap %129 1T O

asealoul 0}
paJIsap %8 €T ‘palysies %8 €T
95B2409p 01 PaISAP %' 2L :T O

9seaJoul 0}

PaJISaP %E 0T ‘PaNSes %6°LE
9S83109p 0} PaJISAP %/°TS DY
:U01390fs110ssIp Apog

'sa|qelien
9y} U9IMIDQ DUIBYIP
|BD13S13ES OU SeM aIay |

a8ew Apoq umo J1ay3 yum
Uo[108)SIesSIp Juedlyusis e
passaidxa ajdwes ||eian0 sy

TT+0T-:90
60 ¥ 8'0—:C¢ 9
80 ¥ S0—-T 9

(as ¥ uoaw) |gd-1g1

98ew

Apoq J1ay3 jo uondasad

-J|@s 9124NJJE U PAIMOYS
‘794 10U1Nq ‘D) pue TOY

(y81am
|ewJou) T'T ¥ 8°0C :INg
(yS1am |ewiou) ST F £ :19d
‘9D

(3yBramuapun)

8T ¥ L9T :ING
(3yS1am |ewou) 60 F 2°€ :I8d (19d - (191) 82is Apoq |eapt)
4o 9|eds Suney

24n3814 :uononfsiossip Apog
(3yBramuapun)

7T F vLT NG (ina/
(sS1emizpun) £°0 ¥ 5 :19d (9z1s Apoq paniaoiad) 19d)
T Oy aleds

(as ¥ ubaw) abow| Apog Buney aundi4 :abowi Apog

9|edS senenoy|is
eyjysayey :abowi Apog

9|€2S S91I_N0Y|IS elYySax ey
UN :uoionfsipssip Apog

N

2oUep pue DY Jo
uonediiyed snoaueynwis
3y} pue sal}IAloe syods

J3Y30 JO ddUBWIOMAd -

opuomy| ae]
‘Sal11AI10. SSauly ‘||eqlayseq
‘lleqAa||on :Appow 1i0ds
8'€ ¥ 6'9:(y2am
Jad sinoy) gs F awiy bujuioi]
TTFTIC
(;w/bY) as ¥ INg uba
TEFTLT
:(sipah) gs F abo ubay
SjuUads3|0pe 08 = U :3/dWDps
Hok)

Ayjepow
uods Aue :Ayppow 1iods
YN :(s10aA) gs F abp bujuini]
UN :(;w/bBy) as F InNg ubay

VT F96
:(s40aA) s F abp upbaN
S8 1€ = u :3/dwps
29

ouep :Ayppow ods

YN :(s10aA) gs F abo bujuipi|
AjAoe Jeinop

-INJBIIXD :[2A3] UoIIadWo)

UN :(;w/bBy) as F Ing ubay

VT F96
:(s40aA) s F abp uba
s|I8 67 = u :3/dwps
‘19

TLF TV (H9am

Jad sinoy) gs ¥ awi buiuini]
|euoneu

2M1|9 :Jana| uoiadwo)
6'CTFL9T

‘(;w/by) s  INg upan
6CF09T

:(sipah) gs F abb uba

S1U9IS3|0pe 07 = U :3/dwbs

Ty

S'0T F T'8Y :(¥aam
Jad sinoy) gs ¥ awi buiuinay
|euoneusaul
2M1|9 :Jana| uoiadwo)
VT FVLT
‘(;w/by) s ¥ INg upan
VZFT8T
:(sipah) gs F abb uba
S1U9IS3|0pE 07 = U :9/dwbs
‘T9Y

UN :(s102A) gs F abb bujuini]
Ayaipoe sejnou

-INDBJIXD :[aN3] UoIddWO)

UN (w/by) s  INg upan

vTF96
:(si0aA) s F abb ubaN
s|I8 o€ = u :3/dwps
DY

€10 ‘auoniiog

¥20¢ ‘suileiy

suostiedwod dnoug-1aiu| (aAnndiiosap sousjeaaud) synsay

(402s) synsay (3s91) sawo2InQ

el
uoISN|axa pue uolsnjau|

sansIRIRIEYD ©)

sansiRRIRYD DY

(4e3A Yoyine
1511}) S2Ua43)Y

S31PN1S PapN|aUl 3y} 4O SI13SIIDIOBIRYD [BIBUDD T 3|qE]

[Te]



Acta Gymnica, 2025, 55, e2025.003

B. Portas-Nunez et al.

(Too" > d)
190<9Y
uonnqguNy Sig

(100" >d) T 92 < 9y
y319M S38

(T00">d) T 90 <9y
oueseaddy s3g
uonanfsiossip Apog

(S0°>d)€92T90 T
92>99) 69D ‘v 92 ‘O

uoronfsiossip Apog

6'ST6TTT O
€YF99TT9OD
SLF08T DY

(as ¥ ueaw) ySiSM S39

0'LF8LT:TO9D

9SFTCTTO)

0'£%97C 9y

(gs ¥ uesw) asueseaddy s3g

4N uonanfsiossip Apog

‘s8uipuels aanisod Ajgejou
S9)eJISUOWSP OS|e 9 D) JO
uo13dadxa ay3 yum ‘a100s
1S9MO| Y3 paUqIYXd 9y
TL'6TFTT'€9:99)
TS'8E¥65'69:S 9D
UN ¥ LE'SL ¥ 9D
SO'LE¥69°G8:€ DD
G8'LEFTSE6T DD
VE'9EF6LLE'T DD
00°0€ ¥ G8'59 :0Y
uN (as ¥ uoaw) psg

9|eISqNS uoINQIY S39
3[easqns YS9 s39
9|easqns adueseaddy
S3g :uoi1onfsiipssip Apog YN

uods sejnoijed
e ‘pods jo adAy oiydads e
‘j99M e SInoy 33y} 3sea)

0S49 :uoranfsipssip Apog 1€ 40y} ‘Ajae|n8au ao130eud -

SIWWIMS
paziuoayduAs :Ayppow riods

8 :(yaam/sinoy) awiy bujuip.y

|euoieu :janaj uonaduio)
9T+F

T'6T :(;w/by) s F INg upan
1F

8°GT :(s10aA) gs F abo ubayy

S1U2S3|0pE ¢V = U :3/dwDps

‘T9)

lleqiayiseq :Ayppow 310ds

UN :(;w/B) as  INg uoan

4N :(s40ah) s F abo uvay

€8 = U :3/dwps

‘99D

|eq1004 :A)jppow 1iods
UN ‘(;w/B) as  INg uoan
UN :(5102A) S F abp ubIN
6C = U :3/dwps
‘9D

|legAs|jon :Ayppow 1iods
UN :(;W/B) as  INg uoan
UN :(5102A) gS F 26D ubIN
78 = U :3/dwps

‘v 92

ouep :Ayppow 1ods

UN :(;w/B) as  INg uoan
UN :(5102A) S F abp UL
8G = U :3/dwps

‘€9)

J1q049e :A)ppow 1iods
STV FLV'TT
‘(;w/) as ¥ Ing uoaN
0€T*
99'1 :(si0ak) s ¥ abo uba
26 = u :3/dwps
29

8uipingApoq :A3jopow 1i0ds
UN ‘(;w/B) as  INg uvan
UN :(5102A) gS F abp ubIN
G€ = U :3/dwps

‘19

8 :(¥aam/sinoy) awi bujuip.)
s3seuwAs annnadwod

Q1IR3 (JaA3] UOI1IdW0)
TF

€'81 :(,w/by) AS ¥ INg upaN
ST+

791 :(s40aA) gs F abo ubapy

S1U22s3|0pe T9 = U :3/dwDs

DY 6007 ‘pueliag

98'TF6€9

:(s40aA) gs ¥ abo bujuip.]
s3seuwAs annadwon

EYN SRS EVETRTTAEL [11]c)s}
Y€'TF900C

‘(;w/B%) as F Ing uoan
ECTFI6ET

:(si0aA) gs ¥ abo uba

€€ = U :3/dwps

‘94 9007 ‘oydewe)

suosiiedwod dnoug-1a3u|

(oAnndiiosap sousjeaaud) synsay (24025) s3nsay

eI}

(1s91) sawonQ uoIsSN|IXa pue uolisn|au|

sansiRIRIEYD ©)

(4e3A Yoyine

SNSLSIRIBYI DY  ISIlY) 9UDIRYRY

(panunuoa) T ajqeL



Acta Gymnica, 2025, 55, €2025.003

B. Portas-Nunez et al.

D) ueyj uonoeysiessip
Apoq asow syuasaid dnoud
DY 9y "$313|y1e JUaLINd

s1seuwAs oiwylAys
Jawioy :Appow 1iods
SOTF¥0L6
:(sipah) gs ¥ abo bujuip.]
YN /23] uoniadwo)

TETFSY9
:(sipah) gs ¥ abo bujuip.y
YN :/an3] uoniadwo)

UBY} s919|y1e JowIo4 10} SOT+Tv6l S9T*ST9T
Jay31y sem waaisa Apog ‘(;w/bY) @s ¥ INg uba :(;w/b%) as F INg ubap
(s0">d) Sy ¥ L9TF
94 <9 TE0FL9°T9D €0°ST /(5102A) @S ¥ 9bo ULa  SE'TT (SI0aA) @S F 9bL UL
s3g €S0 F v€ = u :ajdwos 6t = U :ajdwos
uonpfsnossip Apog N Sb'C 1Y (@S F ubaw) s3g S39 ‘uonanfsiossip Apog N Hok) ‘DY 8T0T ‘Noplwisoy
19]|eq :Ay[ppow 1i0ds
SO'EFST'S
:(s40aA) gs ¥ abo bujuip.]
8L'TF60'6T
‘(;w/) as ¥ INg uoaN
9ETF
€8'TT :(sI0aA) s ¥ b ubay
SlI8 €7 = u :3/dwps
29
Sutwwims :Ayppow 3i0ds 6v'CFYT'S
1027901 :(s410aA) @s F abo bujuip.]
:(s40aA) gs F abo bujup.] YN :[an3] uonnadwo)
palysies 10U %8°8T ‘palysiies ceF LETFTIOLT
MO| %S’ LE ‘PIYSIES %€V 1T DD 11T :(;w/bY) as ¥ Ing ubap :(;w/by) as ¥ Ing uba
palysies 10U %' 0g ‘paysiies (adeys 9ETF 9€TF
MO| %8 7€ ‘PaISIIeS %] ¥E :T D) Apoq pauisap / adeys €8'TT :(SI0aA) @S F abo upayy  €8'TT :(S40ah) s F abv uba
aJ9m sdnou8 usamiaq palYsIIes 10U %I 6T ‘pPalssiies Apoq 1ua1ind) a|eas adew| S8 z€ = u :3/dwps S|I8 Ly = u :aydwbs
S8jeJ ul seduaJayla MO| %9°CY ‘PIYSNES %E'SE :OY N Apog :uononfsiossip Apog N ‘19 0¥ 910T ‘noplwisoy
sanjeA Jaysiy panaiyoe
€ 9 Ydlym ui sjeasqgns
uoiNqLIIe 3y} Joj Hag|e
‘sdnoJd |043u02 ym uosied
-Wwod Ul uonaeysiessip Apoq
Jamo| e pamoys dnoud oy ay |
2119|Y1e uou :Ayppow 1iods
9T FELY T T (oamy/sinoy) awiy buuo.g
CTET¥88ETHI anniadwod
Y Fv6r oY uou :Janaj uoiadwo)
(@s ¥ ueaw) |ejoL 0c+
66T :(;w/by) As ¥ INg uban
T9FVTCTTOD 98°'0F
6V FVYiTOD €91 :(s103A) s F abo uvajy
€7F68:9Y S1U953|0pE 61 = U :3)dwDS
(@s ¥ ueaw) uonnquuy S3g 400}
elRId (4e2A Yoyine

suosliedwod dnoig-iau|

(aAndiiosap aouajenaud) synsay

(2.402s) synsay

(3591) sawo2InQ

uoIsSn|oXa pue uolisn|ou|

Sol3s1IaIRIRYD D)

sol3s1Ia1RIRYD DY

1541) 9d2UaIBYRY

(panunuod) T s|qeL



Acta Gymnica, 2025, 55, e2025.003

B. Portas-Nunez et al.

aundiy

IDDIY) B PaUISAP %E'g ‘@InSiy

Jauulyy e paJisap %€ ‘pliw
%0°GC ‘91e49pOW %E'8 1S D)

21n381y 13214 € PaJISAP %0
‘ain81y Jauulyy e palIsap %579
PIIW %S°¢9 ¥ 52

aingiy a1yl e

paJIsap %6°S ‘@4nsly Jauuyy e

P3ISOP %6°8S ‘PIIW %E°S ‘218
-19POW % TT ‘2I9A3S %E'S 1€ )

"2InS14 JMDIYY € PaUISP %0'ET

‘24nS1y JaUUIYL B PaJISAP %009
‘PIIW % TE DI9A3S %E"9 17 9

24n31} 121y}
e PaJISap %SG ZT ‘a4nSly Jauuly
£ PaJISap %E'9 ‘pIW %8°TT ‘T 9

2.N814 21U} B PSP %E'H

‘ain81y Jauulyy e palIsap %E'TS
pllw %/ €T ‘a3

-19pOW %/'€T ‘2J9N3S %8'9 :0Y

(y81am Apoq
paAIaIad —ySiam Apoq
|eap|) xapu| 3yS1am Apog

(4o1uas) Suiwwims
paziuoJyduAs :Ayppow 1iods
YN :(s10aA) gs F abo bujuiniy
S9F

¥'S9T (W) as ¥ 1yblay unapy
€EF

v'LS :(6%) @s  3ybram unapy
8T+

0°ST :(s40ah) s ¥ abp ubay

SjuUdds3|ope § = U :3jdwbs

‘v 90

(dorunf) Surwwims
paziuoJyduAs :Ayppow 1iods
YN :(s10aA) gs F abp bujuiniy

TS+
8291 {(w2) as ¥ yblay uvayy
0S¥
S°€S :(BY) as F 1yblam upayy
8C+F
8T :(s40af) gs F abo upay
S1U2s3|0pE BT = U :3)dwDps
‘€90

Mo :Appow iods
YN :(s10aA) gs F abp bujuiniy

€8T

6'CLT :(wd) as ¥ wybiay uoay
v'6F

9°£9 (%) s F yb1am uba

L'TFO6T

:(supah) gs F abo ubapy

S1UdIsa|0ope 9T = U :9/dwns

79

Suluunu :Ayppow 1iods

YN :(s10aA) gs F abp bujuiniy
TOF

6'T9T :(wd) as ¥ ybiay uoay
s F

€'6v :(6%) as ¥ 1yb1am ubay
8TF

0°ST {(s103aA) gs F abo ubapy

SJUds3|0pE /T = U :3)dwDps

YN :(s10aA) gs F abp bujuin.y

"N :[an3] uonnadwo)
86F

0°LST :(wd) s # 3ybray uba
86F

6'LY :(6%) @S F 1yb1am upbay
8C*F

8'vT :(si0aA) gs F abb ubay

S1Uds3|0pE 67 = N :3/dwDps

N uonopfsipssip Apog 4N 0S8 ‘uonofsnossip Apog N ‘I9) ‘DY £T0T ‘@419A10
elIa}Id (4eaA Joyine
suosliedwod dnoig-1au| (2Anduinsap aouajeaald) synsay (24025) synsay (1593) sawo21nQ uoISN|IXa pue uoisn|au| S213S1R10RIRYD D) S213SLI910RIRYD DY 1541)) @2Ua49)9Y

(panunuo2) T 3|qeL



Acta Gymnica, 2025, 55, €2025.003

B. Portas-Nunez et al.

uonoejsiiessip pjiw %00T ‘€ OY
uol1oeysiessip aianas
%T°6T ‘UOI1dB)SIIeSSIP B1RID
-POoW %G"6 UOIIIBYSIIESSIP PlIW
%E YT {PIYSIILS %T'LS 1T OY

*$1SeUWA3
4o dnou3 ayy ul pjiw pue
sjuapnis jo dnoud ayy ul

91esapow 3uiaq ‘Apoq Jiayy

Y1IM UOI1IBJSIISSIP PRIUDS
-a4d (€ DD pue € DY) sueah
ST UBY] JBP|O SIUDpNIS
919|y1e-uou jo dnoud ayy

pue siseuwAs jo dnoud ay |

*S1sSeUwWAs3

4o dnou3 ay3 ur saysiy Suiaq
‘Apoq 413y3 yum uondesiies
-sip 1y3i|s e pajuasaud (z ©)

pue g oY) siedh y1-€T Jo
98ued a8e ue yum syuapnis

9139|y1e-uou jo dnoud ayy

pue siseuwAd jo dnoud ay |

‘Apoq

419431 Yiim uoideysiiessip

e juasaid Jou pip (T 9D

pue T oY) sieak z1-0T Jo

98ued a8e ue yum syuapnis

9139|y1e-uou jo dnoud ayy
pue siseuwAs jo dnoud ay |

S'ST+C'SCT-€90
L'ETFT'S6:€ DY
T8T+918:CT 9]
0'6€ 968 :C OY

awuwesdoud ju0ds aniy
-132dWod B U] PAA|OAUI JOU -
$913|Y3e 350y}
se uoipiodoud swes ayl ul
SUOIIN}IISUl [BUOIIEINPD
91eAld Jo 211gnd ui pajjosua -
a8e -
Hok)

|9A3] [BUOIIBUIRIUL
1O |BUOIIRU “|9A3] [BUOI}
-eUJ3)Ul JO |BUOIIRU ‘D1e)S
1e suoiynadwod Suipiods
O0M} Ised| Je ul Jed uaye) -
$4e3A 9A1IN22SUOD OM]

Jods aonoeud

10U pIp :Alppow pods
TTTF99CC

w/b) s F INg uoaN
L00F

¥9T :(w2) as ¥ ybIay unapy
809 ¥

0°'19 :(6Y) @S F 1ybjam ubapy

10T :(s10aA) aby

s|l18 ¢z = u :3jdwps

‘€90

Jods aonoeud

10U pIp :Ayppow 1iods
€8 TFYT6T

w/b) s ¥ INg uoaN
900 ¥

09T :(w2) @s 7 1ybiay ubay
wLE

0'6v :(6) @s F ybiam ubapy

YI-€T :(5I03A) aby

SlI8 T = u :3/dwps

T9)

Jods ao130ead

10U pIp :Ayppow 1iods
SEVFETO6L

‘(;w/) as F INg uoIN
TT0+

6T ‘(W) @s ¥ 1ybray ubaj
PTETF

LTy :(6) @S F wybiam ubayy

0£TF676T

(;w/b3) @S F INg UDIN
W007F

29T :(w2) @s 7 b1y ubapy
EVEF

905 :(6Y) @s F ybiam ubapy

QT < :(S4paf) aby

S919|Y1e 9jewdy § = U :3jdwns

€ 9y

YN :(si0aA) s F abo bujuio.y
s3seuwAs annnadwod
|eUOIIBUJDIUI pUE |BUOIIRU

‘91e3S :Jan3] uonaduwio)
€STFTI69T

‘(;w/bY) s F NG uodaN
900 ¥

SST :(w2) @S ¥ 3ybray uoapy
€8V F

9°0v :(6%) @S ¥ 3ybram ubapy

YI—-€T:(510aA) aby
$213|y3e

dleway gz = u :3jdwps

‘T

YN :(si0aA) gs F abo bujuip.y
s3seuwAs annnadwod
|eUOIIBUJDIUI pUE |BUOIIRU

‘91e3S :Jan3] uonIaduwio)
vy ¥90°GT

‘(;w/bY) s F INg uodaN
600 F

€VT :(W2) @s ¥ 3ybray uoap

T0'S¥6°TE:(6Y)

as ¥ wyblam uoay

10T :(s410aA) aby

JuednyIudis Jou uol3oe)SIessIp OVEF¥'SL:T O 1583 1B J0J A]aAISUSIUI S1} CT-0T :(S4103A) aby $913|y3e
2J9m sdnoud usamiaq 9J9A3S %G"P ‘UOIIOR)SIIESSIP 938 08ZFTI9:TOY -seuwAs o1wylAys paonoeud - slI8 ¢z = u :3jdwps 9ewdy ¢z = U :3jdwns
S9]1BJ Ul SOUBUBYIQ  -JOPOW %G ‘palsiles %16 T OY (gs ¥ ubaw) psg 0S4 :uonanfsiossip Apog HoY' I9) IOy 6007 ‘sado]
sald|yle
Ayisianiun :Ayppow 1i0ds
YN :(5103A)
s 7 abo bujuiniy
0°0¥0'S9T
‘(w2) @s ¥ ybray upayy
9'8%F
T'6S :(0Y) s ¥ 1yblam ubayy
9TF
¥°0¢ :(s403A) s ¥ abp uvayy
Sjuadsajope ¢T = U :3/dwps
‘99D
el9Id (4e3A Yoyine

suosiiedwod dnoug-1a3u|

(aAnndiiosap sousjeaaud) synsay

(402s) synsay

(3s91) sawo2InQ

uoIsN|axa pue uolsnjau|

sansiRIRIEYD ©)

SONSSIRIBYI OY  ISIlY) S0UDIRYRY

(panunuoa) T ajqel



Acta Gymnica, 2025, 55, e2025.003

B. Portas-Nunez et al.

‘(100" > d) 4an2q
SaAaSWaY) panladiad
Asyy |esauasd ul pue (£z0
=d 100" > d) ‘wie pue
y31y3 J19y3 Jo uondaoiad
1291402 240W B PAMoys oY
Xxapu| [294 Apog
:abowj Apog

(To0" > 4d)

T92<9Y

21025 9|easgns gg
uonanfsiossiq Apog

Juednyudis Jou
2J4am sdnoud usamiaq
S$91BJ Ul S92UIBYIA

sdnoug ayy usamiaq

N

uondsdiad a8ew Apoq
paJiedwi ue pamoys %ST :9)

uondsdiad a8ew Apoq
paJiedwi ue pamoys %z vz :oY

2.n31} JaIneaY e palIsap
%C 0T ‘PaNsIIes a1am %/°7T
‘a4n81y JauuIY) B PaJISIP %/9 19D

S'6 ¥ 9'CTT :ueawjdg
6°ET ¥ €'6TT -3slem|dg
6°CT ¥5°£0T :y3iyidg

LT FOTIT ‘wJiesaddniyg

‘90

L'TT¥0°CET -ueawidg
€'6T ¥ 9°€ET :Islem|dg
9'€T ¥ L'TET ySIy1idg

'TE ¥ 9°0€T ‘wJe saddniyg

‘190

€¢T ¥8'61T -ueawjdg
89T ¥ 0'9¢T -islem|jg
9T ¥ €'STT :y3yidg

LT ¥ ¢'8TT:wJe saddnjyg

10y
(as ¥ uoaw) |49

Jaydy
Ajpueaniugis paJtods T 9)
uonoeysiessip Apoq jo

521025 1S9MO]| 9} Paulelgqo DY

97T T6'TET 9D

87T T 0'6€ T 9
LOTF6/2:DY

(as 7 uba) 3jp2sqns ag

‘uondsausad Apoq
91enbape ue pajussaid
sdnou3 yioq ‘|essuas u|

T'ETF0'87:9D
6vT F9'6C :0Y
(as ¥ uoaw) 1vg

(4919wiiad Apoq ysiya

pue uswopge ‘wJie pains
-eaw / paniadiad-}|as) |49

SIU9IS3|0PY puUE UIP|IYD Ul

uol01sig @8ew| Apog Sul
109319 40} 159 :abbwi Apog

a|easqns
Qg z-1a3 :uonIpfsiassip Apog

1v4g :abowi Apog

(adeys Apoq
|eap! — adeys Apoq juaLind)
24025 uooeysiessiq Apog

JU3SU0D paw.ojul
uanIm anes syuased Jiay

pue Aaya 1 Apnis aya ul a1ed

-19134ed Ajuo pjnoo s1aafgns -
uofealpaw
40 puny Aue 3noyum Ayyjeay
9q 01 pey sa1a|yie ayy -
plo
sieaA 8T pue gT usamiaq
90 03 pey sjueddiued |
‘Apnis ay1 ul papnjoul aq 03 -

4N

SELEY]

Jods ao130ead
10U pIp :Ayppow 1iods
6T+
8'6T :(:W/bY) s 7 INg upa
L'TF
6'vT :(si0aA) gs F abo ubayy
syuapnis
Jooyds y8iy 9 = u :3jdwps
29

Jods ao130eud

10U pIp :Ayppow 1iods
ST+

9°ST :(;w/bY) @S ¥ INg UL
ST+

§°ST :(sipah) gs F abo ubayy
sjuaiied esoAtau

BIX3J0UE 8§ = U :3/dwDps

‘T 9

paulesiun :Ayppow 1iods
e

0°TC :(;w/bY) @S ¥ INg uoaN
T+

S°9T :(s4pah) @S F abo upa

S8 gz = u :3dwos

D)

Jods aonoeud

10U pIp :Ayppow 1iods
WEFI6'LT

‘(w/by) aS F INg upa
STHF

€L F6°0C:(aam

4ad unoy) gs F awiy buiuinay
(Jeuoneusaiul pue |euoijeu)

21| :Jana] uonadwo)
TeF

€'8T :(;W/bY) As ¥ IINg UbaN
TeF

81T :(sIpak) gs F abb uba

S1U9IS3|OpPE S = U :3/dwDs

DY £00T ‘yoeq|es

6'0F€0T

:(s103A) @s ¥ abo bujuio.y

UN :[aA3] uoiadwo)
0CF

0°0C :(.w/by) as ¥ INg upa
T+

091 :(s403A) as ¥ abb uoayy

S1U92s3|0pe €€ = U :3/dwDS

‘oY T20T ‘[Pwway

YN :(sipaA) s F abo bujuip.g
S1SeUWwAs

EYNENCENEVETRICT AL [11]c)}
VS TFGELT

‘(;w/By) as F Ing uoaN
STHF

534025 UOI10B)SI1EeSSIP 2un31y JaIneay e paJIsap %89 6C°TF90°T 9D 9|doad |eUOIBUID]IUI JO [BUOIIRU 1B 16°8 :(sipaf) gs F abo ubayy 16°8 :(sipaf) gs F abo ubayy
Apoq ul @duaJayip {palysiies aiam %G 6 ‘@nsy ST’ TF¥6'0:94 SunoA o) weid01dld piexunis Sunadwod asoyy papn|axe - S|418 88 = u :ajdwps s|418 88 = u :a/dwbs
JUBedIIUSIS OU SEM BJaY L J2UUIY} B PaJISAP %9°E€9 :OY 21025 Uo13IDfs1IDSSIq Apog uoi3opfsnnssig Apog 0y 0) HoY| 202 ‘ZaunN
YN :(s103aA) gs F abp bujuin.y
s1seuwAs aniedwod
|euoIBUISIUI pUB |eUOIIRU
‘91815 :Jan3] uonadwio)
elRId (4e2A Joyine

suosiiedwod dnoig-iaiu|

(aAndiiosap asua|ensud) synsay

(402s) synsay

(3591) sawo2InQ

uoIsSN|oXa pue uolisnjou|

SO13S14930BIRYD D)

SOIISLI9I0RIRYD OY  1SJ1j) 90UJDRY

(panuiuo2) T 3|qeL

10



Acta Gymnica, 2025, 55, €2025.003

B. Portas-Nunez et al.

*90UBJaY41Q |BaPI-|994 = @I *(Adud3sisuodu| sniels JYSIam [endY snujw sniels IYSIam 934 = |4 ‘g Alojuaau| JapJosig Suned = z-1a3
*aJleuuonsany adeys Apog = DSg xapu| [994 Apog = |49 ‘UaJp|IyD Jo} 3]edS WadlsI-Apog = D-53g ‘9|edS Wadls3-Apog = $3g ‘153 apnUNY Apog = 1yg "Xapul ssew Apoq = |G ‘pamodal 1ou = YN ‘dnous 0J3u0d = 9) ‘SoiseuwAs olwyIAyl = Oy "ajoN

a1n31y Jax21y3
e palIsap %0T ‘24nS1y Jsuuiyy

'0 01 9502 21025 |4
e Suiuieiqo Aq a8ewi Apoq
1934102 B peYy 7 OY pue T oY

60F¥0:ZOY
TTFTT:TON
(as ¥ ubaw) p0dsal4

2102s Jodsql4

veyd
ananoy|is Apog s,uaipjiyd
:uonopfsiossip Apog oY

yods

J11ayisae Aue Suioeud jou -
sjuswaJinseaw
Juswodouylue ayy ||e pue

suonsanb ayi ||e paajdwod -
Oy Jo

23ueJ a8e awes ay1 ulyUMm -

Slewsy -

D)

sjuswainseaw
Juswodouylue ayy ||e pue

suonsanb ayi ||e paja|dwod -
Jeah ysed

3Y3 ul ululesy snonuUO -

L'TFSY

:(sunoy) @s F buiuipay A;yaam
s15euwAs anieasdas aaniad

-W0d Uou :janaf uoninaduio)
%t T :1YS1I9MIDN0 ‘8T F

T°LT (,w/by) as ¥ INg upan
6TF

©'6 :(s10aA) @S F abp UDIN

s|18 g = u :3jdwps

Ty

6V FTET

© PaJISaP %0S ‘P3ASIIES %0 DD CIF90:9) 24005 Q14 S9s5easIp [e12 :(sunoy) @s F buiuipay A;yaam
TTF00:Z9Y ueyd -[93S0|NISNW WOy 9344 pue wods s1seuwAs aniedwod
a1n31y Jax21y3 60F¥0:TOY a1@noy|is Apog s,uaip|iyd Ayyjeay Appusiedde Sulaq - J139Y1sae ou :A)ppow 110dS  SAIIBRIIDI [[aAJ] UOIIdAWOD)
e PalISaP %S¢ ‘24nSly Jsuulyl e (as 7 ubaw) gi4 :uonopfsiossip Apog [FELEINA SEF %€ IYBI9MIDN0 ‘BT F
PaJIS9P %SGT ‘PaIYSes %S 17 OY Aio831e2 2y3 01 dn) 33e jo S'6T :(;w/By) as ¥ Ing ubaN  6°9T :(,w/BY) as F NG UDaN
ZS'0F10°0- 9D 21005 |v4 sieah €T Japun us3saUI0} €07 9T*F
(€200"=4d) TOY <7 DY 24nS1y Ja¥01Y) e pavjl| aAeYy L'0F€0-:7OY ueyd sa140831e2 1ods sy ul Sulaq - 1T :(s40ah) @s F abo ubapy £°0T :(s10aA) s F abp upba
2in31y |esp| pInom %07 ‘24n81y Jsuulyy e 9'0F 70 :TOY a119n0y|Is Apog s,uaJp|iyd Slewsy 8ulaq - S8 1/ = u :3/dwps s|18 9¢ = u :3/dwps
:abow Apog  paJISIP %SY PAIYSIES %S 1T OY (as ¥ uoaw) |4 :abpwi Apog HoX ] 90 T OY
S213SBUWAS
J11eqouJde :Appow iods
"98ues wadisa Apog 19EF L6V 19EF Y
poo8 ay3 ul a1am s1seuwAs :(sipaf) gs ¥ abo buiuipiy :(sapah) gs F abo bujuip.]
J0 Ayiofew ay] "oy ul ueyy |euoneu |euoneu
D) Ul 24025 ueaw Jaysiy 9119 :jana] uoiadwo) 91119 :ana] uol3nadwo)
Anysiis e pamoys 3-s3g PETF T8 °TTF6LIT
U1 4O SYNSaU ||eJan0 By L ‘(;w/by) as  Ing ubaN (;w/0) as # INg uvan
€STF LTTF
jueayiudis Jou 0T F¥9°0T:92 88°CT :(sipak) gs ¥ abo upayy  TQ'TT :(SI0aA) s F abo ubayy
aJam sdnoug usamiaq S6'TF8Y'6:9Y Y€ = u :9/dwps €€ = U :3/dwps
Sa3jed ul sadualayla UN (gs ¥ ubaw) >-s39 2-539 :uonanfsnossip Apog N Hok) DY 8T0T ‘BN2UIAA
‘T90
ul Jays81y aJam $34005 353
‘paviolsip Apysis si
a8ew| Apoq uswopqe J1ay}
JanamoH a8ewt Apoq 1231
-102 e sjuasaud Ajjesauas oy
el9Id (4e2A Yoyine

suosliedwod dnoig-1a3u|

(2Andiiosap asusjenaud) synsay

(24025) synsay

(3s91) sawo21nQ

uolIsn|oxa pue uolsnjou|

SO13S14910BIRYD D)

So13S14910BIRYD DY

1541}) 92uUaJ)RY

(panuiauoa) T a|qel

1"



B. Portas-Nunez et al.

however, the group with anorexia showed significantly
more body dissatisfaction. Vernetta et al. (2018) observed
slightly lower body dissatisfaction in acrobatic gymnasts,
but the differences were not significant. Martins et al.
(2024) found no significant differences between gymnasts,
dancers and non-sporting students. Lopes et al. (2009) and
Nufiez et al. (2024) also found no statistically significant
differences between gymnasts and non-sporting adolescents
or girls. On the other hand, other studies reported sig-
nificant differences when comparing gymnasts with other
groups. Camacho et al. (2006) found that gymnasts had
significantly lower dissatisfaction than teenagers engaged in
bodybuilding, aerobic exercise, and dance.

Similarly, in the study by Kosmidou et al. (2018),
the level of body dissatisfaction among gymnasts was
significantly higher than that of non-practising rhythmic
gymnasts. Oliveira et al. (2017) noted that compared to
teenagers engaged in synchronized swimming, university
athletes, and runners, gymnasts showed a significantly
higher degree of dissatisfaction with their body image. This
same study added a marker for dissatisfaction with body
weight, indicating its presence in 60% of gymnasts. Fer-
rand et al. (2009) found significant differences between
rhythmic gymnasts and synchronized swimmers. Overall,
gymnasts showed significantly lower levels of body dissat-
isfaction. However, regarding how others perceived their
appearance, they scored significantly lower than swimmers.
Additionally, the results of Lopes et al. (2009) suggested
that the degree of dissatisfaction increased with age, being
more pronounced in adolescents. This study reported that
the prevalence of dissatisfaction with body image reached
100% in the older age group versus 9% in younger ages.

Finally, two studies analyzed the relationship between
body dissatisfaction and competitive level, with similar
results. Borrione et al. (2013) showed a significantly higher
level of body dissatisfaction in international-level gymnasts
compared to national-level practitioners and practitioners
of other sports. Zaccagni et al. (2019) found that both
competitive and non-competitive gymnasts showed similar
levels of dissatisfaction, with 55% and 50%, respectively.
These percentages were comparable to those of other ath-
letes practising non-aesthetic sports, who showed 60% of
dissatisfaction. However, the desired thinness was signifi-
cantly higher in competitive gymnasts.

Methodological quality

Nine studies showed moderate quality (Borrione et al., 2013;
Ferrand et al., 2009; Kosmidou et al., 2018; Martins et al.,
2024; Lopes et al., 2009; Remmel et al., 2021; Salbach et al.,
2007; Vernetta et al., 2018; Zaccagni et al., 2019). Only the
study by Camacho et al. (2006) achieved high quality. How-
ever, three studies obtained poor quality (Kosmidou et al.,
2016; Nunez et al., 2024; Oliveira et al., 2017). The results
of the methodological quality assessment of the included
studies are shown in supplementary Table S1.

Meta-analysis
The meta-analysis comparing body dissatisfaction between
the RG group and non-athletes showed that RG athletes
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were significantly more satisfied with their bodies than non-
athletes (6 studies; NV = 676 pooled participants; Hedges’s
g =0.31, 95% CI [0.05, 0.56]; p = .001; I* = 37%), see
Figure 2. When comparing the RG group with the non-
RG athletes controls there were no differences in body dis-
satisfaction, although a high degree of heterogeneity was
observed (4 studies; IV = 406 pooled participants; Hedges’s
¢g=0.30, 95% CI [-0.78, 1.39]; p = .377; I* = 8%), see
Figure 3.

The results of the meta-analysis of the proportion (in
percent) of body dissatisfaction in the RG group com-
pared to the joint group consisting of non-RG athletes and
non-athletes are shown in supplementary Figure S1. The
results showed that approximately 48% of RG athletes were
dissatisfied with their body image, compared to approxi-
mately 58% in non-RG athletes and non-athletes, with
a low degree of heterogeneity (8 studies; N = 943 pooled
participants; odds ratio [OR] = 0.60, 95% CI [0.43, 0.84];
2 <.001; I? = 3%). When dividing the control group into
subgroups, the results varied. For non-athlete controls, RG
athletes showed significantly lower body dissatisfaction (3
studies; NV = 407; OR = 0.60, 95% CI [0.36, 0.99]; p <
.001; I? = 0%). For athlete controls, no significant differ-
ences were observed (4 studies; IV = 449; OR = 0.65, 95%
CI[0.26, 1.66]; p = .147; I* = 47%). Significant differences
were not found when stratifying this analysis by the sever-
ity of the dissatisfaction (mild OR = 0.66, 95% CI [0.37,
1.18]; severe OR = 0.81, 95% CI [0.20, 3.32]; I? = 42%).

We did not find evidence of publication bias in the total
of the included studies (8 studies, total NV = 806 pooled par-
ticipants; Egger’s p = .576, Trim and Fill = 0), see Figure 4.

Discussion

This study aimed to identify how female RG athletes per-
ceive their own body image and whether they experience
dissatisfaction with it. The results obtained could prove
useful for coaches, athletes, and parents or guardians of
future RG practitioners seeking a healthy sports practice.

In the present review, a considerable number of stud-
ies with generally acceptable methodological quality were
found. Therefore, the information extracted from them
allows for the discussion of aspects of interest related to the
study topic.

For instance, it is often assumed that gymnasts may
be particularly prone to experiencing issues with body
image distortion. On one hand, there is the notion that
women tend to perceive themselves as heavier than they
actually are (Anand et al., 2015; Gray, 1977; Cheung et
al., 2007; Chung et al., 2019). On the other hand, gym-
nasts face pressure to attain thinness to enhance both their
performance and physical appearance (Neves, Fernandes,
et al., 2016). Additionally, some researchers have noted a
susceptibility among gymnasts to developing eating disor-
ders, with body distortion being identified as a significant
associated risk factor (American Psychiatric Association,
2013; Martinez et al., 2020). However, the findings of this
review suggest that RG athletes do not exhibit altered self-
body perception. This contrasts with observations in other
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Figure 4 Funnel plot for publication bias analysis of body dissatisfaction between rhyth-

mic gymnastics athletes and controls
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sports disciplines. For instance, Urdapilleta et al. (2010)
found that synchronized swimmers tend to have distorted
body self-perception. In their study, both male and female
synchronized swimmers displayed a tendency to overesti-
mate their body image, with females showing a stronger
tendency. Similarly, other sports disciplines have shown a
tendency towards overestimating body image among young
women (18-25 years old), such as dance (Urdapilleta et
al., 2007) and horseback riding (Torres-McGehee, 2011).
Even in aesthetic-based sports like bodybuilding, situations
of both underestimation and overestimation of body image
have been reported (Peters & Phelps, 2001). Additionally,
overestimation of body image has been observed in non-
aesthetic sports like volleyball (Toselli et al., 2022).

In this review, it was also observed that the way gymnasts
perceive their body image was more positive compared to
non-athletes, and not different compared to other non-RG
athletes. This finding might seem unexpected, consider-
ing that in sports where there is a particular emphasis on
weight and physical appearance, such as RG, athletes often
face greater pressure to attain the ideal physique (Sundgot-
Borgen & Larsen, 1993). Moreover, in other non-aesthetic
sports, female athletes have been found to have a distorted
self-perception of body image compared to non-athlete
women of the same age (Toselli et al., 2022).

However, it is important to note that most of the studies
on body self-perception reviewed here relied on silhouette
scales as assessment tools, which have their limitations. For
instance, Gardner and Brown (2010) questioned their util-
ity, noting that they are subjectively designed to represent
a range of weights rather than being based on anthropo-
metric dimensions. This subjective design can lead to an
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inaccurate representation of body size, potentially affecting
the accuracy of body distortion assessments. In this line,
Neves, Filgueiras Meireles, et al. (2016) argued that silhou-
ette scales are only sensitive to evaluating one dimension of
the attitudinal component, providing no useful informa-
tion for the perceptual component.

The findings of this review also indicate that body dis-
satisfaction is generally not prevalent among RG practitio-
ners. It is important to highlight that for the evaluation
of dissatisfaction, three studies utilized pictograms. Some
researchers argue that these tools may not provide a pre-
cise assessment of body dissatisfaction (Kling et al., 2019).
Hence, recognizing this limitation, different meta-analyses
were conducted to offer a more thorough and resilient
perspective on this subject. The pooled data suggested
that gymnasts tend to be more satisfied with their bodies
than controls, irrespective of their competitive level. These
findings contrast with those of Perini et al. (2009), who
found that synchronized swimming adolescents (aged 15
years) exhibited significantly greater body dissatisfaction
compared to their non-athlete peers.

Our results are consistent with those of Neves, Filguei-
ras Meireles, et al. (2016), who found that only 25% of
adolescent girls (aged 10-16 years) participating in artistic
gymnastics reported body dissatisfaction. Similarly, De
Bruin etal. (2007), after analyzing a sample of young artistic
gymnastics practitioners (aged 13-20 years), suggested that
they were not dissatisfied with their physique, regardless of
the level of practice.

The pooled data also indicated that RG athletes exhib-
ited a similar level of body dissatisfaction compared to ath-
letes in other sports. However, scientific evidence on this
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topic remains contradictory. For instance, Bialek-Dratwa
et al. (2022), reported that young female athletes (aged
19-29 years) practising bodybuilding exhibited lower
levels of body dissatisfaction compared to those engaged
in non-aesthetic sports like triathlon or volleyball. In
contrast, Fortes and Ferreira (2011) found that adolescent
girls (aged 12-16 years) involved in aesthetic sports such
as synchronized swimming and artistic gymnastics had
higher levels of body dissatisfaction compared to those
participating in volleyball.

The fact that body dissatisfaction levels were simi-
lar among RG practitioners and other athletes, could be
justified by the idea that the ideal physique for gymnasts
in the sports context does not necessarily match the ideal
physique in their personal lives (Zaccagni et al., 2023). In
this aesthetic sport, the relationship between leanness and
athletic success serves as motivation for gymnasts to want
to achieve an even slimmer (De Bruin et al., 2007). In this
line, the results of Francisco, Narciso, and Alarcao (2012)
reveal that the ideal sports physique of the dancers and
gymnasts analyzed differs from the general ideal physique,
showing themselves to be more dissatisfied with their image
in the sports context than in their daily lives.

Indeed, the low prevalence of body dissatisfaction in
RG may be attributed to athletes having a more positive
body image overall (Hausenblas & Downs, 2001). Studies
such as that conducted by Soulliard et al. (2019) indicate
that higher levels of body satisfaction are observed among
college athletes participating in diverse sports. Similarly,
DiBartolo and Shaffer (2002) found comparable results
in a cohort of female college athletes engaged in various
sports) compared to a non-athlete cohort.

This study seems to be the first systematic review and
meta-analysis examining self-perceived body image and body
dissatisfaction in RG. Despite its pioneering nature, address-
ing encountered limitations is imperative. Foremost among
these is the heterogeneity and scarcity of studies concerning
body self-perception, which precluded meta-analytical syn-
thesis. Similarly, the paucity of studies comparing different
practice levels (elite, sub-elite, or amateur) hindered a clear
understanding of how these distinctions influence dissatis-
faction levels and associated factors within each subgroup.
Lastly, search constraints, notably the restriction to certain
languages and the omission of gray literature exploration
may have led to relevant study oversight.

Conclusions

The descriptive data of this review indicate that practis-
ing RG is not associated with body self-perception issues.
Gymnasts tend to have a more positive perception of their
bodies compared to non-athletic controls, while no signifi-
cant differences are found when compared to athletes from
other sports. Overall, body dissatisfaction does not appear
to be prevalent among RG practitioners, as they report
greater body satisfaction than non-athletes and exhibit
similar levels of body dissatisfaction to those engaged in
other sports.
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