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Abstract
The purpose of this study is to examine the effects of a 16-week exercise intervention (mat Pilates or belly dance) on body 
image, self-esteem and sexual function in breast cancer survivors receiving hormone therapy. Seventy-four breast cancer 
survivors were randomly allocated into mat Pilates, belly dance, or control group. The physical activity groups received a 
16-week intervention, delivered 3 days a week, and 60 min a session. The control group received three education sessions. 
Data collection occurred at baseline, post-intervention, 6 and 12 months of follow-up with a questionnaire including body 
image (Body Image After Breast Cancer Questionnaire), self-esteem (Rosenberg Self-Esteem Scale), and sexual function 
(Female Sexual Function Index) measures. The belly dance group significantly improved body image on limitations scale 
in the short term and long term, the mat Pilates significantly improved body image on limitations only in the long term, and 
the control group significantly decreased body image on limitations in the long term. The belly dance group experienced 
reduced discomfort and pain during sexual relations in the short and long term. All groups showed a significant improve-
ment in self-esteem, but orgasm sub-scale scores declined over time. No adverse events were found for any of the exercise 
intervention groups. Belly dance seem to be more effective than mat Pilates and control group in improving limitations of 
body image and sexual discomfort in the short term for breast cancer survivors. ClinicalTrials.gov (NCT03194997) - “Pilates 
and Dance to Breast Cancer Patients Undergoing Treatment”
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Background

Breast cancer diagnosis and subsequent treatments may 
lead to significant physical and psychological changes in a 
woman’s life (Dinapoli et al., 2021; Lovelace et al., 2019). 
Female breasts are a symbol of femininity, motherhood, and 
sexuality; therefore, mastectomy can lead to major altera-
tions in body image (BI), self-esteem, and sexuality among 
breast cancer survivors (Arikan et al., 2020; Kolodziejczyk 
& Pawłowski, 2019; Martins Faria et al., 2021). Breast can-
cer survivors receiving hormone therapy may also experi-
ence menopausal symptoms such as loss of libido, vaginal 
dryness, decreased sexual function (Dorfman et al., 2019; 
Moon et al., 2017), increased body mass, and a decline in 
BI (Berkowitz et al., 2020).

Physical activity (PA) may decrease treatment side effects 
(Makluf et al., 2018) and improve breast cancer prognosis 
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(Jung et al., 2019). However, few studies have investigated 
the effects of PA interventions on improving BI, according 
to systematic reviews by Lewis-Smith et al. (2018) and Fin-
geret et al. (2014). Another systematic review on interven-
tions for sexual problems following breast cancer (Taylor 
et al., 2011) identified only two randomized clinical trials 
involving exercise (Berglund et al., 1994; Speck et al., 2010). 
Several observational studies have examined the relation-
ship between PA and BI (Ribeiro et al., 2018), self-esteem 
(Awick et al., 2017; Pinto & Trunzo, 2004), and sexual func-
tion (Paiva et al., 2016) in breast cancer survivors. However, 
a clear consensus on whether PA improves BI has yet to be 
reached.

We hypothesize that mind-body forms of PA, such as 
mat Pilates and belly dance (Ruddy et al., 2017), might be 
viewed as a more feminine and attractive option for breast 
cancer survivors, particularly for addressing issues related 
to BI, self-esteem, and sexual function. We have previ-
ously conducted a pilot study investigating the effects of a 
12-week belly dance intervention for breast cancer survivors, 
and positive results were found for BI and sexual function 
(Boing et al., 2017; Carminatti et al., 2019). A pilot study 
of a 12-week mat Pilates intervention also demonstrated 
improvements in BI, although this pilot trial did not include 
a control group (Stan et al., 2012). To our knowledge, these 
are the only studies investigating mat Pilates and belly dance 
on the effects on BI, sexual function, and self-esteem.

The aim of this study was to examine the effects of a 
16-week exercise intervention (mat Pilates or belly dance) 
on BI, self-esteem, and sexual function in breast cancer sur-
vivors receiving hormone therapy, at 16 weeks (short term), 
6 months (long term), and 12 months (long term).

Methods

Trial design and participants

The MoveMama study, which was previously described else-
where (Boing et al., 2020), is a single-center, prospective, 
three-arm randomized clinical trial and registered at Clini-
calTrials.gov (NCT03194997) by the name of “Pilates and 
Dance to Breast Cancer Patients Undergoing Treatment.” 
Briefly, the participants were recruited from the Oncology 
Research Centre (CEPON) between 2015 and 2017. Eligible 
participants of this trial were women diagnosed with breast 
cancer receiving hormone therapy, living in Florianopolis 
or Sao Jose (two cities in Southern Brazil), aged 18 years or 
older, breast cancer clinical stage 0 to III, and received medi-
cal clearance to take part in PA. Participants were excluded 
if they had significant physical or neurological limitations, 
such as Parkinson’s disease, Alzheimer’s disease, or the 
use of a wheelchair. Randomization was realized through a 

website (http:// www. rando mizat ion. com) which randomizes 
each subject to a single treatment by using the method of 
randomly permuted blocks and provided the allocation of 
women in the three groups (mat Pilates, belly dance, and 
control group). Randomization was performed by two 
researchers, and it was stratified by age (below 60 years old 
and above 60 years old).

Sample size

The sample size was calculated using the 5% of significance 
level, power test of 80%, and median effect size (f2) of 0.22 
(Oh-Young et al., 2018). Considering the three arms of the 
study and the four moments of data collection, and after 
including a sample loss margin of 30%, a sample of 17 
patients was requested for each group.

Physical exercise interventions

The 16-week intervention of mat Pilates and belly dance (3× 
per week, 60-min class) was delivered at CEPON by a physi-
otherapist that is a Pilates Method certified instructor, and 
an exercise science professional with previous experience 
in dance. Each class was organized into (i) warm-up and 
stretching, (ii) main part of the class, and (iii) cool down. 
Detailed information about the intervention is presented in 
the study protocol (Boing et al., 2020).

Briefly, for the mat Pilates intervention, most exercises 
were performed in the supine position, aiming to avoid 
the impact of the floor on the joints (Fig. 1). Each exercise 
focused on breathing, stretching the upper and lower limbs, 
mobility of the upper limb, and strengthening of the upper 
and lower limbs and core. The intensity was progressively 
increased adding TheraBand® and a toning ball and a weight 
of 1 kg to the spinal rotation exercise. The belly dance inter-
vention included activities in a circle and with partners 
(Fig. 1). The dance routines focused on motor coordination, 
rhythm, and body awareness, flexibility of the upper and 
lower limbs, and range of motion of the upper limbs. The 
intensity was increased progressively by the rhythm of the 
music, controlled by measuring the beats per minute (bpm) 
of the songs, increasing from 80 to 150 bpm.

Control group

During the 16-week of intervention, the control group 
received an invitation to three educational sessions that 
addressed a different topic at each session: the first meeting 
aimed at describing stretching exercises to be performed at 
home (June 2018); the second meeting approached advice 
on how to deal with self-esteem and BI after breast cancer 
(August 2018), and the last meeting focused on behavior 
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changes regarding the prevention of lymphedema (Septem-
ber 2018).

During baseline, women from mat Pilates, belly dance, 
and control received a free T-shirt from the MoveMama 
study. At the end of the 16-week intervention, women from 
all trial arms were invited to continue practicing PA in a 
social program for breast cancer survivors at the Santa Cata-
rina State University (UDESC). They also received a booklet 
containing recommendations for PA and information about 
breast cancer.

Assessment of participant characteristics

Participants’ sociodemographic and clinical information 
were assessed at baseline by a questionnaire administered 
by three researchers (LB, FS, and TBF), during an inter-
view. Information assessed included age, marital status, 
body mass index (BMI), type of surgery and axillary assess-
ment, modality of hormone therapy, and previously clinical 
therapy.

Main outcomes

BI was evaluated by the Body Image After Breast Cancer 
Questionnaire (BIBCQ) (Baxter et al., 2006), which has 
been validated in Brazil (Gonçalves et al., 2014). It is a spe-
cific instrument used to verify the perception of BI after 
breast cancer diagnosis and treatment. The Brazilian ver-
sion of BIBCQ is composed of 44 questions divided into 
six scales (vulnerability, body stigma, limitations, body 
concerns, transparency, and arm concerns). A higher score 
indicates a poorer perception of BI.

The Rosenberg Self-Esteem Scale (M. Rosenberg, 
1965), which has been validated in Brazil (Dini et al., 
2004) and for the cancer adult population (Curbow & 

Somerfield, 1991), was used to assess the self-esteem. It 
consists of 10 items that evaluate global self-esteem. The 
final score of global self-esteem ranges from zero to 40, 
with higher scores denoting higher self-esteem.

Sexual function was measured by the Female Sexual 
Function Index (FSFI), which has been validated in Brazil 
(Thiel et al., 2008) and in breast cancer women (Bartula & 
Sherman, 2015). It is a brief multidimensional scale con-
sisted of 19 questions, divided into six subscales (desire, 
arousal, lubrication, orgasm, satisfaction, and pain). The 
final score goes from 2 to 36, and a higher score indicates 
a better sexual function, and scores less than 26 determine 
the risk of sexual dysfunction. It has been indicated as a 
good quality scale to identify sexual dysfunction among 
breast cancer survivors (Bartula & Sherman, 2013). For 
the sexual function final score, we included only partici-
pants who were sexually active during the last 4 weeks, as 
suggested by the literature (Brotto, 2009; Meyer-Bahlburg 
& Dolezal, 2007); for the desire and satisfaction scales, 
women were included even if they were not sexually 
active.

Procedures

Data collection occurred in four moments, at baseline 
(T0), post-intervention (T1), 6 months (T2), and 12 
months (T3), and it was conducted at the facilities of 
UDESC. The study was approved by the Institutional 
Review Board (IRB) (CEPSH) of UDESC, reference num-
ber 2.252.288, and by the IRB of CEPON (CEP), reference 
number 2.319.138. All patients who agreed to participate 
in the study had signed the informed consent form. Per-
mission to use the patient’s photo was also obtained dur-
ing the study, and the authorization to use the image was 
signed by each patient.

Fig. 1  SEQ figure \* ARABIC 
1. a Mat Pilates exercise inter-
vention. b Belly dance exercise 
intervention. Note. Photo cour-
tesy of the MoveMama study. 
Used with permission
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Statistical methods

The comparison of categorical outcomes between groups 
(mat Pilates, belly dance, and control) at baseline was 
assessed by the X2 test or Fisher’s exact test (when n < 5). 
After performing the normality test with the Shapiro–Wilk 
test considering the three groups, one-way ANOVA was 
used to compare age and to compare time since surgery 
between the three groups.

The generalized estimated equation (GEE) with the least 
significant difference (LSD) post hoc test was used for ana-
lyzing the effect of interaction between groups versus time 
and the individual effect of time and group on self-esteem, 
BI, and sexual function. In the study protocol (Boing et al., 
2020), we defined that we would use two-way ANOVA for 
repeated measures. However, considering the loss to follow-
up, the GEE was more suitable for analyzing the available 
data. An intention-to-treat analysis was used and included 
all participants who completed the baseline and post-inter-
vention data collection, regardless of adherence to the exer-
cise intervention. The analysis on BI and self-esteem was 
controlled by the type of surgery (mastectomy with recon-
struction, mastectomy without reconstruction, and breast-
conserving surgery), and the analysis on sexual function was 
controlled by marital status (with or without a partner).

All the analysis was performed using the IBM SPSS Sta-
tistics version 20.0 software (IBM, Armonk, NY, USA). The 
level of significance was set at p < 0.05.

Results

Participant flow

Out of 662 potentially eligible women with breast cancer, 74 
of the patients from CEPON were randomized after agreeing 
to participate in the MoveMama study. Only 52 participants 
(70%) completed the 16-week intervention (Fig. 2).

Baseline data

The baseline characteristics according to randomized 
groups, regardless of adherence to protocol adherence, are 
presented as Supplementary Material. The different groups 
appeared reasonably balanced at baseline.

Main outcomes

The interaction and main effects of the groups (mat Pilates, 
belly dance, and control) and time on BI and self-esteem 
are presented in Table 1. The model showed an effect on 
the group versus time interaction on limitations, with an 
improvement for the Pilates group from baseline to 12 

months (p =0.014), and for the belly dance group from base-
line to the post-intervention (p = 0.004), and baseline to 
the 12 months (p = 0.022), and a worsening for the control 
group between baseline to the 12 months (p = 0.045). A 
group effect was found for arm concerns, between Pilates 
and dance (p = 0.004), with better scores for the Pilates 
group since baseline. The model showed a time effect on 
global self-esteem, with an improvement for all women (mat 
Pilates, belly dance, and control) from baseline to 12 months 
(p = 0.050).

The modality of surgery was significant in the model 
for the vulnerability (p = 0.021), body stigma (p = 0.016), 
and transparency (p < 0.001), with the better scores among 
women who were submitted to breast-conserving surgery.

The interaction and main effects of the groups (mat 
Pilates, belly dance, and control) and time on sexual func-
tion are presented in Table 2. The model showed an effect of 
time on orgasm, with a decrease for women from all groups 
(mat Pilates, belly dance, and control), between baseline and 
post-intervention (p = 0.021), and baseline and 6 months 
(p < 0.001). Also, the model showed an interaction effect 
between group versus time for pain/discomfort, with an 
improvement for the belly dance group from baseline to 
post-intervention (p = 0.001), from baseline to 6 months 
(p < 0.001), and from baseline to 12 months (p = 0.005).

Discussion

The aim of this study was to examine the effects of a 
16-week exercise intervention (mat Pilates or belly dance) 
on BI, self-esteem, and sexual function in breast cancer sur-
vivors receiving hormone therapy, at 16 weeks (short term), 
6 months (long term), and 12 months (long term). We found 
limited evidence of effects on BI. An improvement in the 
limitations scale for mat Pilates in the long term, between 
baseline and 12 months follow-up, and for the belly dance 
group in the short term, between baseline and post-interven-
tion, and long term, between baseline and 12 months follow-
up, were noted, with worsening scores for the control group 
in the long term, between baseline and 12 months follow-
up. Group differences between mat Pilates and belly dance 
were found in the BI of arm concerns scores. Self-esteem 
improved significantly over time for all women in the study. 
With regards to sexual function, an improvement on pain/
discomfort was observed only for the belly dance arm in the 
short term, between baseline and post-intervention, and in 
the long term, between baseline and follow-up of 6 and 12 
months. A worsening over time for orgasm was noted for 
all participants. Because BI and sexual function concerns 
are common among breast cancer survivors (Jahromi et al., 
2022), these findings may help oncology health specialists 
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Fig. 2  Flow diagram of the study
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tailor the delivery of PA interventions to address the specific 
needs of breast cancer survivors.

This randomized controlled trial showed that a 16-week 
intervention with belly dance improves the limitations scale 
of BI at short term (baseline versus post-intervention), and 

in the long term (baseline versus 12 months follow-up), 
improvements were found for belly dance and Pilates group, 
with a worsening for the control group. The limitations scale 
refers to feelings about competence and ability, including 
questions about energy level, feeling tired or sleepy during 

Table 1  Effects and interaction between mat Pilates, belly dance and control group on body image and self-esteem by intent to treat analysis 
expressed by mean (std error).

Generalized estimating equation (GEE) and least significance difference (LSD)
Significant values are presented in bold (p ≤ 0.05)
(a) (b)  Represent the difference found in LSD. Values with (a) are different from (b), (a) ≠ (b)
Controlled by surgery type (mastectomy with reconstruction, mastectomy without reconstruction, and breast-conserving surgery)
# Surgery type was significant in the model

Groups (n = 52) Group
p value

Time
p value

Interaction
p value

Baseline Post-intervention 6 months 12 months

Body image
Vulnerability# 0.595 0.662 0.245

Pilates 17.6 (1.4) 17.3 (1.8) 19.0 (2.3) 17.7 (2.5)
Dance 21.0 (1.9) 19.2 (1.5) 19.6 (1.4) 15.9 (1.7)
Control 19.4 (1.3) 19.1 (1.6) 19.7 (2.4) 21.1 (3.1)
Total 19.3 (1.0) 18.5 (1.0) 19.4 (1.3) 18.2 (1.5)

Body  stigma# 0.769 0.538 0.594
Pilates 26.0 (2.4) 24.4 (2.8) 29.7 (3.9) 27.6 (3.6)
Dance 30.3 (3.2) 29.1 (2.5) 29.7 (3.2) 27.0 (4.6)
Control 32.1 (2.7) 26.2 (2.6) 28.4 (3.2) 28.3 (4.7)
Total 29.5 (1.8) 26.6 (1.6) 29.3 (2.1) 27.7 (2.6)

Limitations 0.444 0.053 0.001
Pilates 13.0 (1.0)a 12.0 (1.3) 12.4 (1.3) 10.6 (0.8)b

Dance 15.6 (1.2)a 11.6 (0.9)b 14.0 (1.0) 12.2 (1.6)b

Control 12.1 (1.1)a 11.1 (1.1) 13.0 (1.2) 14.3 (0.9)b

Total 13.5 (0.6) 11.6 (0.7) 13.0 (0.7) 12.3 (0.7)
Body concerns 0.498 0.060 0.796

Pilates 17.0 (1.1) 13.5 (1.0) 16.0 (1.7) 14.0 (1.5)
Dance 16.0 (1.4) 15.6 (1.6) 16.4 (1.3) 14.0 (1.8)
Control 18.4 (1.3) 17.3 (1.4) 16.2 (2.4) 15.0 (2.6)
Total 17.0 (0.8) 15.4 (0.8) 16.2 (1.0) 14.3 (1.3)

Transparency# 0.841 0.490 0.752
Pilates 10.0 (1.2) 9.5 (1.3) 10.0 (1.5) 8.2 (1.0)
Dance 11.0 (0.9) 9.7 (0.8) 9.5 (1.1) 9.5 (1.5)
Control 11.4 (1.5) 9.3 (1.0) 8.4 (1.2) 9.7 (1.9)
Total 11.0 (0.8) 9.5 (0.6) 9.3 (0.8) 9.2 (0.9)

Arm concerns 0.011 0.267 0.124
Pilates a 5.0 (0.4) 5.8 (0.5) 5.3 (0.4) 4.7 (0.4)
Dance b 7.3 (0.7) 5.7 (0.6) 8.0 (0.8) 6.2 (0.6)
Control 7.0 (0.7) 6.0 (0.5) 5.6 (0.8) 6.0 (1.0)
Total 6.3 (0.4) 5.7 (0.3) 6.2 (0.4) 5.7 (0.4)

Self-esteem 0.771 0.010 0.484
Pilates 30.2 (1.1) 32.6 (1.2) 29.2 (1.6) 33.0 (1.3)
Dance 32.0 (1.4) 33.0 (0.9) 30.2 (1.6) 34.0 (1.9)
Control 30.1 (1.7) 32.0 (1.1) 32.4 (1.8) 32.0 (2.2)
Total 31.0 (0.8)a 32.5 (0.7) 30.6 (1.0) 33.0 (1.1)b

146



Can mat Pilates and belly dance be effective in improving body image, self‑esteem, and sexual…

1 3

the day, competence about participation in normal activities, 
feeling of normality, and sensation of body capacity (Bax-
ter et al., 2006). Regardless of receiving a mastectomy or 
breast-conserving surgery, belly dance had a positive short-
term effect, with women in these groups achieving a sense 

of normality, ability, and competence in their own body after 
the 16 weeks of intervention. The present findings extend 
previous pilot studies with the improvement of BI after belly 
dance (Boing et al., 2017; Carminatti et al., 2019). For the 
long-term effects of mat Pilates and belly dance, and the 

Table 2  Effects and interaction between mat Pilates, belly dance, and control group on sexual function by intent to treat analysis expressed by 
mean (std error)

Generalized estimating equation (GEE) and least significance difference (LSD)
Significant values are presented in bold (p ≤ 0.05)
(a) (b)  Represent the difference found in LSD. Values with (a) are different from (b), (a) ≠ (b)
Controlled by marital status
Subscribed letters representing significant difference from post hoc LSD (p < 0.05)

Groups (n = 52) Group
p value

Time
p value

Interaction
p value

Baseline Post-intervention 6 months 12 months

Sexual function
Desire 0.794 0.127 0.060

Pilates 4.8 (0.2) 4.2 (0.3) 4.4 (0.3) 4.4 (0.3)
Dance 4.9 (0.2) 4.4 (0.3) 4.0 (0.4) 4.6 (0.4)
Control 4.4 (0.3) 5.0 (0.3) 4.2 (0.4) 3.3 (0.4)
Total 4.7 (0.1) 4.5 (0.1) 4.2 (0.2) 4.1 (0.20)

Arousal 0.798 0.714 0.909
Pilates 3.5 (0.4) 3.4 (0.3) 3.6 (0.5) 3.2 (0.4)
Dance 3.6 (0.4) 3.6 (0.2) 2.7 (0.5) 2.9 (0.2)
Control 3.5 (0.3) 3.1 (0.5) 3.2 (0.9) 3.2 (0.6)
Total 3.5 (0.2) 3.3 (0.2) 3.1 (0.3) 3.1 (0.2)

Lubrification 0.631 0.133 0.182
Pilates 4.1 (0.3) 3.7 (0.2) 3.6 (0.1) 4.0 (0.1)
Dance 4.0 (0.2) 3.9 (0.4) 3.4 (0.1) 3.3 (0.1)
Control 4.0 (0.2) 3.4 (0.5) 4.0 (0.2) 3.8 (0.2)
Total 4.0 (0.1) 3.6 (0.2) 3.6 (0.1) 3.7 (0.1)

Orgasm 0.764 0.003 0.607
Pilates 3.8 (0.3) 3.3 (0.2) 3.2 (0.3) 3.6 (0.2)
Dance 4.0 (0.3) 3.3 (0.3) 2.8 (0.2) 3.1 (0.3)
Control 3.8 (0.3) 2.9 (0.4) 3.1 (0.3) 3.6 (0.4)
Total 3.9 (0.1)a 3.2 (0.2)b 3.1 (0.1)b 3.4 (0.1)

Satisfaction 0.734 0.249 0.889
Pilates 2.2 (0.2) 2.0 (0.2) 2.0 (0.2) 2.2 (0.2)
Dance 2.5 (0.2) 2.1 (0.1) 2.1 (0.1) 2.1 (0.1)
Control 2.6 (0.3) 2.0 (0.2) 2.0 (0.3) 2.6 (0.6)
Total 2.4 (0.1) 2.1 (0.1) 2.0 (01) 2.3 (0.2)

Pain/Discomfort 0.754 0.113 0.038
Pilates 4.9 (0.4) 5.2 (0.2) 4.6 (0.5) 4.6 (0.5)
Dance 3.5 (0.4)a 5.3 (0.3)b 5.2 (0.2)b 5.3 (0.5)b

Control 4.5 (0.5) 3.6 (0.6) 5.0 (0.3) 4.9 (0.6)
Total 4.2 (0.2) 4.6 (0.2) 4.9 (0.2) 4.9 (0.3)

Final score 0.842 0.716 0.303
Pilates 22.5 (2.0) 20.5 (1.2) 21.2 (1.2) 22.3 (0.9)
Dance 21.4 (2.0) 21.8 (1.3) 20.2 (1.0) 20.0 (0.9)
Control 22.9 (1.6) 20.0 (1.7) 21.4 (2.4) 21.4 (1.7)
Total 22.3 (1.1) 20.7 (0.8) 20.9 (0.9) 21.2 (0.6)
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worsen scores for the control group, it is important to high-
light that both groups were motivated to keep the physical 
activity after the intervention. However, during follow-up, 
women randomized to the mat Pilates group reported 94 (± 
62) minutes (min) at 12 months, the dance group reported 
84 (±87) min at 12 months, and the control group reported 
48 (±35) min at 12 months (data not shown in the tables).

The mat Pilates and belly dance interventions were deliv-
ered in groups, which can promote social and community 
support, and are also more accessible than individual per-
sonalized interventions (Ruddy et al., 2017), making it an 
interesting option for oncology environments in low- and 
middle-income countries. It is important to note that belly 
dance classes were not delivered in a setting with a mirror, 
as it is normal in dance classes (Ruddy et al., 2017), and 
this must be taken into consideration when applying these 
activities. No adverse events occurred during the interven-
tion. The interventions were carried out in an auditorium of 
the Oncology Research Centre, which is a public hospital in 
Brazil, demonstrating that this type of intervention is fea-
sible, safe, and effective and should be implemented in an 
oncology environment.

The mat Pilates group had better scores on concerns about 
BI of the arm when compared to the belly dance group. 
However, this difference was noted at baseline, and not on 
post-intervention. It is noted that belly dance women had 
an improvement in the post-intervention reaching similar 
values as Pilate’s women. The arm concerns scale refers to 
worries about arm symptoms and appearance, particularly 
about the feeling that the arm is normal, satisfaction with 
the appearance of the arm, and pain and swelling of the arm 
(Baxter et al., 2006). Our hypothesis was that Pilates would 
improve concerns about BI of the arm, as when compared 
with belly dance, the mat Pilates intervention explored more 
exercises focusing on the strength of the upper limb, using 
TheraBand®, magic circle and toning ball, and a weight of 
1 kg. Though belly dance classes also explored arm move-
ments during the dance sequence such as abduction, flex-
ion, and extension of the shoulder, and these movements 
were accompanied by music in dynamic sequences using a 
veil and a tambourine, which may have been important for 
women to feel safer and more satisfied with their arm in rela-
tion to BI. Belly dance and mat Pilates can be recommended 
for breast cancer survivors with greater arm symptoms and 
concerns regarding arm-related BI.

Although no significant effect of the intervention was 
found for vulnerability, body stigma, and transparency of 
BI scales, the model identified a significant effect for sur-
gery type, with better scores for breast-conserving surgery 
compared to mastectomy (without or without breast recon-
struction). These findings are in line with the literature, as 
it reflects the worst BI for women submitted to mastectomy 
(Archangelo et al., 2019; Fingeret et al., 2014; Kowalczyk 

et al., 2019; S. M. Rosenberg et al., 2020; Zehra et al., 2020). 
Thus, it is recommended that the oncology health commu-
nity provides specific and better care to mastectomized 
women, as they are at a higher risk of presenting BI issues 
(Jahromi et al., 2022).

We noticed an improvement in the self-esteem from base-
line to 12 months for the entire study sample, regardless of 
the surgery modality. In fact, all women demonstrated great 
self-esteem during all periods of study. This improvement 
for all samples may be due to the fact that being part of a 
study can change the participant’s health and social behav-
iors, even in the control group (Becker et al., 2003). The 
concept of self-esteem applied in our study is Rosenberg’s 
global self-esteem (M. Rosenberg, 1965), which identifies 
someone’s positive or negative attitude toward themselves as 
a whole (Morris Rosenberg et al., 1995). It is perceived that 
an individual’s feelings about himself may arise from inter-
action with others, and be influenced by internal and external 
sources, as a social and environmental process. Perhaps, the 
perception of belonging to a group, looking forward to data 
collection, and sharing their experience with researchers and 
other breast cancer survivors during the intervention and 
educational sessions may be a reason for the improvement in 
self-esteem over time. It is expected that after surgery, breast 
cancer women will demonstrate an improvement in the qual-
ity of life over time (Biparva et al., 2022), and this may also 
have affected our findings, as our sample was approximately 
2 years and 5 months after surgery.

This trial showed a significant improvement between 
baseline, post-intervention, and 6 and 12 months of follow-
up in sexual pain/discomfort for the belly dance group. 
Belly dance, as an exclusive modality of dance for women, 
is described as a natural expression of femininity, as it pro-
motes sensuality, self-empowerment, and feminine move-
ments (Carminatti et al., 2019). Belly dance classes provide 
the participants with the opportunity of artistic freedom to 
create their own pattern of movement based on the belly 
dance technique, while respecting their own body awareness 
and allowing the expression of feelings, as described in the 
study protocol (Boing et al., 2020). In addition, belly dance 
movements are focused on the abdomen and hips (Tournil-
lon & Siegler, 2021), and many specific hip movements from 
this technique were stimulated during the sessions, such as 
loosening of hips, pendulum, side hit, undulations, round, 
and shimmy which can be stimuli for these women to per-
ceive more comfortable positions during sexual activity. 
The use of costumes, dancing with the veil, and tambourine 
during the classes may have stimulated sexuality and self-
confidence in these women as well. It can be concluded that 
belly dance can be an option of PA indicated for breast can-
cer women who perceive discomfort during sexual activity.

In contrast, our study found that all participants reported 
a decline in orgasm over time, regardless of marital status. 
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Similarly, the study of Archangelo et al. (2019) demon-
strated a female orgasmic disorder in women with breast 
cancer undergoing treatment, with an association for those 
submitted to mastectomy. It is known that female orgasm 
is a complex topic, as it can occur from different stimuli 
of the clitoris or vagina during sexual intercourse. Some 
women require different stimulation, and some women never 
reach orgasm during sexual intercourse (Arias-Castillo et al., 
2022; Kontula & Miettinen, 2016). A qualitative study 
identifies that other factors may affect the ability to achieve 
orgasms, such as relational obstacles, anxiety, shame, lack 
of knowledge, embarrassment, lack of concentration, and 
lack of privacy (Nekoolaltak et al., 2017). In addition, our 
findings may be due to the relationship between orgasm and 
lubrification (González et al., 2006), as our sample did not 
present any improvement in lubrification, which may be 
influenced by the use of hormone therapy.

Consistent with other investigations (Kedde et al., 2013; 
Kowalczyk et al., 2019), 87% of the sample reported sexual 
dysfunction at the study baseline. It is expected that breast 
cancer survivors present dissatisfaction with their sexual 
life during the treatment time (Cobo-Cuenca et al., 2019; 
Yan et al., 2020). It is noted that all women from our study 
were receiving hormone therapy, being tamoxifen (42%) or 
aromatase inhibitors (58%), which can be associated with 
menopausal symptoms and result in vaginal dryness, dys-
pareunia, and loss of libido (Dorfman et al., 2019; Pegorare 
et al., 2017). Some studies even evidence severe symptoms 
of sexual dysfunction in women receiving aromatase inhibi-
tors compared to tamoxifen (Baumgart et al., 2013; Lemke 
et al., 2017).

Our sexual function analysis was adjusted for marital 
status, and no significant effects were found. However, feel-
ing supported in a relationship and physically satisfied in 
sexual activity may be associated with sexual dysfunction 
among breast cancer survivors (Kowalczyk et al., 2019). It 
is recommended that interventions focusing on sexual prob-
lems experienced by breast cancer survivors should involve 
women and their partner and include sexual counseling or 
therapy (Faghani & Ghaffari, 2016).

Clinical implications

This trial provides evidence that a 16-week intervention 
with mat Pilates or belly dance is effective in improving the 
limitations scale of BI among breast cancer survivors receiv-
ing hormone therapy in the short and long term. The belly 
dance intervention was also effective in improving discom-
fort/pain during sexual relations in the short and long term. 
Belly dance intervention was more effective than mat Pilates 
intervention in promoting short-term changes in body image 
limitations and sexual discomfort in breast cancer survivors 
receiving hormone therapy. These two types of PA can be 

recommended as complementary therapeutic options in the 
oncology setting.

Study limitations

This study presented some limitations that should be consid-
ered. The analysis of sexual function could only include sex-
ually active women; therefore, the sample size was reduced 
for this finding. Other limitations are the loss to follow-up 
and being unable to blind participants and researchers to 
group allocation. The fact that our control group received 
three educational sessions, as the IRB of Cepon required, 
may have influenced the findings. However, the strengths of 
our study include the randomized clinical trial design with 
follow-up, the focus on breast cancer survivors receiving 
hormone therapy, the use of valid measures, and the novelty 
of the study, including two different PA interventions.
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