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Cancer-related fatigue is one of the symptoms that most impacts the quality of life of patients un-
dergoing treatment for breast cancer. Yoga has been used as a non-pharmacological intervention to
alleviate symptoms during breast cancer treatment. However, further studies are needed to elucidate
and fill possible gaps regarding the effects of Yoga in this population. This article describes the pro-
tocol for a randomized clinical trial that aims to analyze the effects of a Yoga program, compared
to a control group, on the physical and psychological outcomes of patients diagnosed with breast
cancer, undergoing treatment within the Unified Health System (Sistema Unico de Saide - SUS)
in the city of Pelotas, Rio Grande do Sul. Thirty women will be randomized into a Yoga or control
group. Participants in the Yoga group will undergo a Yoga program associated with health education,
twice a week for eight weeks, with each session lasting 60 minutes. The control group will participate
only in health education meetings, once a week, also for eight weeks with sessions of 60 minutes. As-
sessments of cancer-related fatigue, quality of life, pain, functional capacity, and level of leisure-time
physical activity will be performed before and after the intervention. Data will be analyzed using
Generalized Estimating Equations and Bonferroni post-hoc tests (o = 0.05). The study protocol is
registered in the Brazilian Clinical Trials Registry under number RBR- 6vk2vjr.

Keywords: Breast neoplasm; Physical activity; Quality of life; Mindfulness.
RESUMO

A fadiga relacionada ao cancer ¢ um dos sintomas que mais impacta a qualidade de vida de pacientes em
tratamento para o cancer de mama. A pritica de Yoga vem sendo utilizada como intervengio néo farmacols-
gim pam atenuar os sintomas durante o tratamento parao cancer de mama. No entanto, sdo necessdrios mais
estudos, a fim de elucidar e preencher posstveis lacunas acerca dos efeitos da pratica de Yoga nesta populagdo.
Este artigo descreve o protocolo de um ensaio clinico randomizado que tem como objetivo analisar os efeitos de
um programa de Yoga, em comparagdo com um grupo controle, sobre desfechos fisicos e psicoldgicos de pacientes
diagnosticadas com cancer de mama em tratamento pelo Sistema Unico de Saiide (SUS) na cidade de Pelo-
tas-Rio Grande do Sul. Trinta mulheres serdo randomizadas em grupo Yoga ou controle. As participantes
do grupo Yoga serdo submetidas a um programa de Yoga, associado com educagdo em saiide, duas vezes por
semana durante oito semanas, com duragio de 60 minutos cada sessdo. O grupo controle participard apenas
de encontros de educagio em saiide, uma vez por semana, também durante oito semanas e com encontros de
60 minutos. Serdo realizadas avaliagdes da fadiga relacionada ao cancer, qualidade de vida, dor, capacidade
Sfuncional e nivel de atividade fisica no lazer pré e pds-intervengdo. Para analisar os dados serd utilizado
o teste Generalized Estimating Equations e post-hoc de Bonferroni (o = 0,05). O protocolo do estudo estd
registrado no Registro Brasileiro de Ensaios Clinicos sob o niimero RBR-6vk2ujr.

Palavras-chave: Neoplasia mamdria, Atividade fisica, Qualidade de vida, Atengio plena.

Introduction

countries. Breast cancer accounts for 24.5% of all types

The incidence and mortality from cancer are increas-
ing rapidly worldwide, largely due to population aging
and growth, as well as changes in the prevalence and
distribution of major cancer risk factors'*. Breast can-
cer is the most common cancer in women worldwide,
disproportionately affecting low- and middle-income

of cancer diagnosed in women?®. There may be sever-
al causes of breast cancer, which is more common in
women, with men accounting for only 1% of the cases
diagnosed. Age is one of the most important risk fac-
tors for the disease, since around four out of every five
cases of breast cancer occur in women over 50 years of
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age and only 5 to 10% of all cases correspond to genet-
ic/hereditary factors®.

Breast cancer treatment can be local (surgery and
radiotherapy) or systemic (chemotherapy, hormone
therapy, and biological therapy)’, and in recent years
important advances have been made in both the di-
agnosis and in different approaches to treating breast
cancer. Despite this positive advance in drug therapies
for breast cancer, the quality of life of patients under-
going treatment is still negatively impacted. Women
undergoing treatment for breast cancer experience
emotional and psychological distress, functional im-
pairment, pain, and fatigue®.

Among the possible effective non-pharmacological
interventions to mitigate the adverse effects of cancer
treatment, physical exercise stands out’. In this sense,
according to Carson et al.?, Yoga, as a mind-body prac-
tice, has been shown to have a positive impact on the
psychological and functional health of breast cancer
patients and survivors. Similarly, Patel et al.” evaluated
the benefits perceived by patients who practiced Yoga
during and/or after breast cancer treatment and showed
that the majority of respondents (89.4%) reported
symptomatic benefits from practicing Yoga. However,
data supporting the use of yoga for symptom manage-
ment after cancer diagnosis are limited and generally
focus on mental health’. Furthermore, the type, inten-
sity, and appropriate dosage for individuals in different
treatment periods require further clarification™.

An important and frequent symptom in women
undergoing treatment for breast cancer, which nega-
tively impacts quality of life, is cancer-related fatigue,
which is understood as a multidimensional and highly
subjective experience!!. Approximately 50 to 90% of
cancer patients report suftering from cancer-related fa-
tigue'. Hou et al.” aimed, in a systematic review study
with meta-analysis, to evaluate the effects of Yoga on
cancer-related fatigue in patients with breast cancer.
Although the authors state that Yoga can alleviate fa-
tigue in patients with breast cancer, the studies includ-
ed in the meta-analysis present distinct methodologi-
cal approaches regarding the timing and frequency of
the intervention and the way cancer-related fatigue is
measured. Therefore, caution should be exercised when
interpreting the results of the study.

Considering that cancer-related fatigue is report-
ed as one of the most substantial problems in women

14,15

undergoing treatment for breast cancer' ", its choice

as the primary outcome in the present study is justi-

fied. In this context, the main objective of the current
study was to analyze the effects of a Yoga program, in
comparison with a control group, on physical and psy-
chological outcomes of patients during treatment for
breast cancer in stages I-III, in order to elucidate and
fill possible gaps regarding the effects of Yoga practice
in this population.

Methods

Study design

The current study describes the methodological ap-
proach of a randomized clinical trial with two paral-
lel arms. The study is being developed at the Teaching
Hospital of the Federal University of Pelotas (Univer-
sidade Federal de Pelotas - UFPel) and consists of eight
weeks of a Yoga program associated with health edu-
cation, compared to a control group that will receive
only a health education program. The study protocol
is reported in accordance with the SPIRIT' recom-
mendations, and was approved by the Research Ethics
Committee of the Higher School of Physical Educa-
tion and Physiotherapy (Escola Superior de Educagio
Fisica e Fisioterapia - ESEF) of UFPel (6.185.558),
and registered on the Brazilian Clinical Trials Regis-
try platform (ReBEC: 6vk2vjr; https://ensaiosclinicos.
gov.br/rg/RBR-6vk2vjr).

Eligibility criteria for participants

Participants in the current study are women from the
city of Pelotas, located in the state of Rio Grande do
Sul, in the southern region of Brazil, with confirmed
breast cancer. To be included in the sample, partici-
pants are required to meet the following inclusion
criteria: be 18 years of age or older; have been diag-
nosed with stage I-III breast cancer; be undergoing or
have undergone chemotherapy treatment less than six
months previously (can be still undergoing radiothera-
py or hormonal treatment); not have active metastatic
or locoregional disease; and not be engaged in regular
exercise programs for more than 75 minutes per week.
As exclusion criteria, women cannot have physical or
mental conditions or a clinical history that prevents
them from practicing physical exercise.

Recruitment

Participants are being recruited through medical re-
cord tracking and pamphlet distribution at the Oncol-
ogy Department of the UFPel Teaching Hospital. The

department offers oncology services in the southern
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region and patient attendance is fully covered by the
Unified Health System (Sistermna Unico de Saside - SUS).
After this contact, participants who are considered eli-
gible and agree to participate in the study are invited to
participate in an interview with the researchers. During
this interview, the details of the study are explained,
the eligibility criteria are confirmed, and the informed
consent form is signed. During this same meeting, the
sociodemographic and clinical characteristics of the
participants are collected.

Randomization

Randomization is performed by a researcher not in-
volved in other research procedures and occurs in a 1:1
ratio. Blocks with even numbers of four or eight par-
ticipants are generated, with the block size planned to
consider the Yoga or control groups. The consultation
of the allocated group for each participant is carried
out on a subject-by-subject basis by the same research-
er (not involved in the assessments or interventions).
The allocation of participants to one of the groups is
according to the order in which the pre-intervention
measures are completed.

Sample size

To define the number of participants, the sample size
calculation was performed using the GPower program,
version 3.1, adopting a significance level of o = 0.05
and a power of 80%. The data for calculating the sam-
ple size were extracted from the results of the study of
Buffart et al.”” for the primary outcome of cancer-re-
lated fatigue (Coben’s f = 0.26), resulting in a total n of
20 participants. Considering the possibility of sample
losses, 10 additional participants will be included in
the study, totaling 30 participants, 15 in each group.

Intervention and control

'The intervention period lasts eight weeks and partici-
pants in both groups are assessed before (week 0) and
after the intervention (week 9).The tests are performed

Chart 1 - Planning the eight weeks of Yoga.

on alternate days to avoid fatigue. The assessments of
each participant are performed by the same evaluator,
blinded to the allocation group.

Participants in the control group attend meetings
once a week, each session lasting 60 minutes. Addition-
ally, each participant receives a self-care booklet con-
taining information about the topics covered during
the meetings. The meetings follow a standard script
to contextualize the theme, lasting approximately 25
minutes. During the remaining time of each meeting,
participants can share, if they wish, their perceptions,
knowledge, and experiences related to the theme of
the week. The meetings address the following topics
in order: 1. Body image; 2. Arm and breast symptoms
and vasomotor symptoms; 3. Cancer-related fatigue; 4.
Cognitive function; 5. Depressive symptoms and anxi-
ety; 6. Pain and peripheral neuropathy; 7. Sexuality; 8.
Physical activity and eating habits.

Patients allocated to the Yoga group participate in
a practical intervention with group Yoga classes for
eight weeks, associated with health education. The
training takes place twice a week, on non-consecutive
days, lasting 60 minutes. There is an individual form for
each participant to record the perceived exertion index,
measured by the Borg scale (0-10)'® at the end of each
session. This form is also used to record reports of pain,
discomfort, well-being, motivation, and limitations to
perform the activity. The planning for the eight weeks
of Yoga is described in Chart 1.

After guided meditation during the yoga session,
the instructor discusses a health education topic based
on the same content planned for the control group ac-
cording to the week of the intervention, but in a short-
er format, lasting around 15 minutes in each weekly
session. This group also receives a self-care booklet at
the beginning of the intervention.

Criteria for discontinuing participation in the study
Participants can discontinue participation in the study
by withdrawing consent, due to lack of interest or moti-

Mesocycle 1

Mesocycle 2

Mesocycle 3

Mesocycle 4

Postures (Asanas)

Time spent in each posture

2 Sets of sun salutation
sequence
5 Standing poses
5 Kneeling poses
4 Prone poses
5 Seated poses
4 Supine poses

3 cycles of complete breaths

4 Sets of sun salutation
sequence
5 Standing poses
5 Kneeling poses
4 Prone poses
5 Seated poses
4 Supine poses

3 cycles of complete breaths

4 Sets of sun salutation
sequence
5 Standing poses
5 Kneeling poses
4 Prone poses
5 Seated poses
4 Supine poses

4 cycles of complete breaths

4 Sets of sun salutation
sequence
5 Standing poses
5 Kneeling poses
4 Prone poses
5 Seated poses
4 Supine poses

5 cycles of complete breaths

Rev. Bras. Ativ. Fis. Satude. 2024;29:¢0362

@) |

Page 3/12



https://creativecommons.org/licenses/by/4.0/

Acosta et al.

Yoga and breast cancer-related fatigue

vation. Participation may also be discontinued for safety
reasons, complications of the disease, or on medical ad-
vice. In addition, serious health events during the study
may lead to discontinued participation in the study.

Strategies for retention in the study

Participants allocated to the Yoga group are invited to
join a WhatsApp group, where they receive material on
the benefits of practicing Yoga, mantras and breathing
exercises. In addition, all study participants receive pri-
vate messages reminding them of the days and times of
classes and questions about possible discomforts relat-
ed to the study or treatment.

Outcomes
With the exception of anthropometric measurements,
all outcomes are measured at baseline (week 0) and
post—intervention (Week 9). Assessments are per-
formed on two days, at least 48 hours apart. The pri-
mary outcome is cancer-related fatigue, assessed using
the fatigue questionnaire, the Piper Fatigue Scale™.
Cancer-related fatigue was chosen as the primary out-
come because it is one of the most prevalent symptoms
in cancer patients'?.

The secondary outcomes of the study are lei-
sure-time physical activity level, quality of life, func-
tional capacity, and pain. These were chosen because

Table 1 - Schedule for conducting the study

they are impacted by breast cancer treatment.

Other outcomes

Anthropometric measurements are used to character-
ize the sample. For both groups, adherence to the pro-
gram is recorded as absolute and relative frequency of
the number of sessions performed in the eight weeks
of intervention. In addition, possible adverse events are
recorded in all sessions. Adverse events are collected
and classified according to severity, predictability, and
potential relationship with the study procedures. These
records are collected throughout the eight weeks.

Data collection

Researchers previously trained to use the data collection
instruments and protocols perform the pre- and post-in-
tervention assessments. The study schedule is presented
in Table 1. Two days of assessments are carried out, as
shown in the experimental design in Figure 1.

Primary outcome
* Cancer-related fatigue: Perception of fatigue is as-
sessed using the Piper Fatigue Scale questionnaire.
The version translated into Portuguese is consid-
ered valid and reproducible'’, and is one of the most
widely used scales in cancer studies. The question-
naire consists of 22 items with a numerical scale

Study period

Screening  Baseline and allocation

Post-allocation Closure

T1 T2

Period
TO Allocation

intervention

Start of the

T3 T4
End of the Final

intervention assessment

8 weeks

Baseline

Mesocycle Mesocycle Mesocycle  Mesocycle
1 2 3 4

Recruitment

Eligibility screening X

Informed consent X

Allocation X

Yoga group X
Control group X

Evaluations

Primary outcome

o

Fatigue

Secondary outcomes
Physical activity
Quality of life

Functional capacity

XKook H) X

Pain levels

=

Mo M X
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Figure 1 - Experimental design.

of 0-10, with zero representing no fatigue and 10
representing severe levels of fatigue. The question-
naire contains four subscales for validation of four
fatigue domains: behavioral, affective, sensory, and
cognitive-emotional.

Secondary outcomes

* Physical activity: The Godin-Shepard self-admin-
istered physical activity questionnaire is used in
its validated version and translated into Brazilian
Portuguese . Participants are asked to report the
number of times per week that they practice vig-
orous, moderate, and light physical activities for a
period of more than 15 minutes. The frequency is
multiplied by a specific coefficient for each inten-
sity, which corresponds to the metabolic equivalent
of the task. Higher scores indicate a higher level of
physical activity during leisure time.

* Quality of life: Quality of life is assessed using the
Functional Assessment of Cancer Therapy-Breast
(FACT-B) questionnaire, specific to breast cancer
and developed by Brady et al.?'. The version trans-
lated into Portuguese has been validated and con-
sidered reproducible®. The participant answers 37
items related to general quality of life, the Func-
tional Assessment of Cancer Therapy-General
(FACT-G), and nine on specific problems related
to breast cancer. This system presents a ﬁve—point
scale; the higher the score, the higher the indi-
vidual’s quality of life. The questionnaire assesses
physical well-being, family well-being, emotional

Rl R
o AR
J O\ J
Day1 Day 2
Physical activity[z=]) Fatigue Scale L
andQuality of ~ [2Z]] and Pain Randomization
lifelL Inventory
questionnaires

6 minute walk ® Functional

Yoga Control
test o testing

a8
:I"—‘l—‘l-
group (] gr oup

domain, functional domain, additional concerns —
breast cancer, and additional concerns — arm.

* Functional Capacity: To assess functional capacity
we use the Senior Fitness Test?, which consists of
a validated battery for older individuals, including
six tests: 6-minute walk, 30-second chair stand,
arm curl, chair sit-and-reach, 8-foot up-and-go,
and back scratch. Before each test, the tasks are
demonstrated by the evaluator and the participants
performs some repetitions to familiarize themselves
with the tests.

The 6-minute walk test is performed to measure
aerobic fitness. The 30 m walk is performed on a flat
surface marked by cones every 3 m. The participant is
instructed to walk as far as possible for 6 minutes. The
total distance walked (in m) is recorded.

The chair sit-to-stand test is performed to measure
the endurance strength of the lower limbs. The test be-
gins with each participant sitting on a 17-inch chair,
with their back supported and their feet flat on the floor.
The participant is instructed to stand up and then return
to a sitting position, keeping their arms crossed, com-
pleting as many repetitions as possible in 30 seconds.
'The number of correct repetitions completed is recorded.

The elbow flexion test is performed to measure up-
per limb strength. The test begins with each participant
sitting in a chair, with their back supported, holding a
2 kg dumbbell in their dominant hand and their feet
flat on the floor. The participant is instructed to flex the
elbow, with supination of the radioulnar joint, and re-
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turn to the starting position, completing as many repe-
titions as possible in 30 seconds. The number of correct
repetitions completed is recorded. The test is repeated
with the non-dominant hand.

The sit-and-reach test is performed to measure low-
er limb flexibility. The test begins with each participant
sitting on the front edge of a chair with one knee ex-
tended, the ankle in dorsiflexion, and the heel resting on
the floor (the other leg with the knee flexed and the foot
supported). The participant is instructed to lean forward
with one hand above the other to reach as close to (or
beyond) the toes as possible. The evaluator records, with
a ruler, the distance (in cm) that is missing to reach
(negative score) or that goes beyond (positive score) the
toes. The best result of two attempts is considered.

The behind-the-back reach test is performed to
measure upper limb flexibility. The test begins with
each participant standing with the preferred hand on
the same shoulder and the other hand placed behind
the back below the shoulder. The participant is in-
structed to try to touch (or overlap) the fingers of the
hands behind the back. The evaluator records with a
ruler the distance (in cm) that is missing to reach (neg-
ative score) or that overlaps (positive score) the middle
fingers. The best result of two attempts is considered.

'The stand, go and return test is performed to mea-
sure physical mobility, agility, and dynamic balance.
The test begins with each participant sitting on a 43 cm
chair positioned 2.44 m away from a cone. The partici-
pant is instructed to get up from the chair and walk as
quickly as possible until he/she turns around the cone
and returns to the sitting position. The time taken to
perform the task (in s) is recorded. The best result of
two attempts is considered.

e Pain Level: Pain levels are assessed using the Brief
Pain Inventory (BPI)*. This instrument consists of
nine multidimensional items that assess pain inten-
sity, pain interference in the patient’s life, pain loca-
tion, and treatments for pain control and relief *. The
responses (scales from 0 to 10) should correspond to
the pain felt at the time of the questionnaire and in
the previous 24 hours. The scores are calculated by
averaging the total number of items; the higher the
score, the greater the severity of the pain.

Other outcomes
* Anthropometric assessment: To characterize the
sample, measurements of body mass, height, waist

and hip circumference, waist-hip ratio®, waist-
height ratio®, and body mass index are taken.

* Adherence and adverse events: For both groups, ad-
herence to the groups is recorded as absolute and
relative frequency of the number of sessions per-
formed in the eight weeks of intervention. In ad-
dition, possible adverse events are recorded in all
sessions. Adverse events are classified according to
severity (mild, moderate, or severe), predictabili-
ty (expected or unexpected), and the potential re-
lationship to study procedures (definitely related,
possibly related, or not related). These outcomes are
collected throughout the eight weeks.

Data management

The collected data will be double-entered into Excel
spreadsheets. The identity of the participants will be
preserved and identified by their identification number
(ID) and their data will be stored in a database and
kept strictly confidential, to which only the study co-
ordination team will have access. A specific researcher
will verify missing or inaccurate data.

Statistical analysis

To describe the sample characterization variables, the
mean and standard deviation, and the absolute and
relative frequencies will be used. The normality and
homogeneity of the numerical sample characterization
variables will be verified through the Shapiro-Wilk
and Levene tests, respectively. Generalized Estimat-
ing Equations (GEE) and Bonferroni Post-hoc will be
used to compare pre- and post-intervention moments
and intervention and control groups. Statistical analyses
will be performed by protocol and intention-to-treat.

The statistical package SPSS 20.0 will be used

Ethics and disclosure

Amendments to the protocol: If changes to the study
protocol are necessary, they will be communicated to
the Human Research Ethics Committee of the ESEF
of UFPel (Brazil) and the clinical trial registration pro-
tocol will also be updated.

Access to data

Databases derived from the study will be available
upon request with justification by contacting the cor-
responding author, as will the full protocol, without
violating participant confidentiality.
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Additional care after completion of the study

After completing the study, participants will receive
a report with their measurements and interpretations
that is easy for lay people to understand, as well as gen-
eral guidance on breast cancer, care during treatment,
and physical activity. All participants interested in con-
tinuing to practice physical exercise will be invited to
take part in the ERICA extension project carried out
at ESEF/UFPel. This project offers a free supervised

physical exercise program for breast cancer survivors.

Disclosure policy

The results of the study will be disseminated to as
many interested parties as possible through articles in
local newspapers and social media. In addition, scien-
tific dissemination will be carried out through presen-
tations of the results of the study at events and through
scientific articles submitted to journals.

Status of the study

'This manuscript is based on the research protocol ap-
proved on 12/08/2023. Patient recruitment began in
December 2023 and will be completed in September
2024, and is ongoing at the time of submission of this
article.

Discussion

The randomized clinical trial that this protocol arti-
cle describes aims to analyze the effects of a structured
and systematized Yoga program associated with health
education, carried out in a hospital environment, for
women undergoing treatment for breast cancer, with
the aim of expanding and understanding the poten-
tial of this mind-body practice to minimize the adverse
effects of the disease and its treatment. We believe in
the potential of Yoga as a complementary therapy for
breast cancer, as its practice results in improvements
in health outcomes, especially related to mental health,
tor people diagnosed with cancer'”?.

Our expectation is that a short-term Yoga pro-
gram (i.e., 8 weeks) associated with health education
will positively impact the studied outcomes, especial-
ly cancer-related fatigue, compared to the group that
participates only in the health education program. This
hypothesis is supported by the fact that previous stud-
ies in the literature show that Yoga significantly im-
proves the perception of fatigue in women who have
been diagnosed with breast cancer'>?**. However, it is
important to emphasize that, although it is well estab-

lished that Yoga can alleviate symptoms of fatigue in
breast cancer survivors, there is still a gap regarding the
effects of this practice in the different phases of breast

t?%. Furthermore, standardization of

cancer treatmen
Yoga interventions is crucial to optimize the benefits
of its practice®®. By addressing these gaps, we can fur-
ther increase the potential for implementing Yoga as a
complementary therapy for breast cancer patients.

Given the need for new studies that contribute to
elucidating and expanding knowledge of Yoga as a
complementary therapy for breast cancer, we propose
a standardized and systematized Yoga intervention
lasting eight weeks, during which the effects of the
practice on the physical and psychological outcomes of
patients undergoing treatment for breast cancer will be
analyzed. Our study has strengths that should be high-
lighted, such as the fact that it will be carried out in a
hospital environment and that it presents interventions
that are easy to apply, as they require few materials.
However, we emphasize that the Yoga sessions need
to be taught by a professional, trained in this method.
Another strong point to be highlighted is the fact that
our study was carried out with women during breast
cancer treatment, since evidence with this type of in-
tervention is still scarce for this phase. However, since
this protocol proposes an intervention applied during
treatment, adherence to the study may be a challenge
and, consequently, impact the measured outcomes. Fi-
nally, we emphasize that the sample size calculation of
our study was performed only for the primary outcome
of cancer-related fatigue. Therefore, the analysis of sec-
ondary outcomes should be interpreted with caution
and followed by an a posteriori power calculation.
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