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INTRODUCAO

Pratica corporal é um tema amplamente debatido e relacionado com a promogio de saude. Em
1986, foi realizada a “Primeira Conferéncia Internacional sobre a promocio da Saude”, que teve como
objetivo “levar satde para todos no ano 2000 e nos anos seguintes”. Nesta conferéncia surgiu a “Carta
de Otawa”, que propunha cinco alternativas para as novas politicas publicas de saude, determinadas na
declaracao de Alma-Ata.

A carta propoe que o completo bem estar fisico, mental e social poderia ser atingido com agoes
como a modifica¢ao de ambientes que pudessem ser mais atrativos para a pratica de atividades corporais.
A carta apontou a evolucdo da urbanizacio como responsavel pela alteragdo do meio ambiente, que
forma a base para a abordagem sécio ecoldgica da saude. A protegao do meio-ambiente e a conservagao
dos recursos naturais devem fazer parte dessas estratégias para a promogao de saude (Olinda e Silva,
2007).

O habito das praticas corporais pode ser compreendido como manifestagdes histérico-culturais
da sociedade moderna. No qual se misturam os sentidos de lazer e bem-estar, sejam eles fisicos, mentais
e sociais.

Pesquisas direcionadas as areas de saude, relativas a mudanga dos habitos comportamentais
abrangendo as praticas corporais, apontam mudangas positivas nos efeitos degenerativos, que em
qualquer idade, adotar habitos fisicamente ativos, pode retardar a mortalidade relacionadas a causas do
sedentarismo, como cardiopatias, diabetes e problemas respiratorios.

Quanto aos locais para a pratica, estudos apontam que os parques sao os mais procurados para o
lazer e as praticas corporais realizadas, possibilitam os mais diversos tipos e intensidades (Fermino, 2012).
O que sugere que esta op¢ao pode ser uma alternativa para que 6rgaos publicos invistam na infraestrutura
destes locais para a melhora no que diz respeito ao desenvolvimento da satde publica.

No que se refere a questao social, caracteristicas sociais e culturais sio amplamente discutidas na
literatura. Fermino (2012) aponta que grande parte dos estudos sao realizados em paises de alta renda, o
que ndo poderia representar a realidade sociocultural de paises de renda média, como em alguns paises
da América Latina. O autor ainda explica que o baixo poder aquisitivo de uma determinada populagao
impossibilita o pagamento de valores financeiros impostos por clubes privados ou mesmo a aquisi¢ao de
certos materiais necessarios para determinadas praticas corporais.

Dentre os espagos publicos de lazer estudados, os parques foram os mais analisados, constatando
ainda que o ambiente percebido e construido do bairro, representada pela proximidade da residéncia
apresentou associagdo positiva com o uso dos espagos publicos, dentre eles o parque. Outros fatores

como gratuidade e facil acesso sao valorizados pela comunidade para praticas de atividades fisicas.



Diversos autores (Nascimento e Cunha, 2019) salientam que a utilizacdo de espagos de lazer
publicos se associa a maiores niveis de atividade fisica, sugerindo que isto reflita no bem estar fisico,
psicoldgico e social dos frequentadores desses locais.

Para Fermino et al. (2017) a oferta de possibilidades para praticas corporais regulares
proporcionada por ambientes como os parques publicos urbanos, geram beneficios na qualidade de vida
de quem os frequenta.

Arana e Xavier (2017) reforgam que pesquisadores tém constatado que viver em ambientes mais
naturais tem influenciado positivamente a percep¢ao de saude nas pessoas. Neste sentido, a oferta de
parques publicos urbanos estaria associada a beneficios na saude da populagio local, incentivando, por
exemplo, a regularidade das praticas corporais.

Considerando a estimativa de que até 2050, um quinto da populagio mundial estara com idade
superior a 60 anos (Nascimento e Cunha, 2019), a preocupagiao governamental em gerar politicas publicas
que amenizem os efeitos do envelhecimento e busquem promover estilos de vida saudaveis, pode
provocar a diminui¢ao da utilizagdo dos servigos publicos de saide, ja que as pessoas idosas sio as que
mais utilizam esse tipo de servigo.

Neste sentido, os espagos publicos urbanos, sendo destinados a coletividade requerem
investimentos constantes em infraestrutura, seguranca e qualidade. Assim, priorizar os servicos que
contribuam para um estilo de vida saudavel nesses espagos é uma alternativa possivel.

Em paises de renda média, intervencGes para a realizacdo de atividades coordenadas e gratuitas
para a populagao em dias especificos da semana sio uma realidade que apresenta a possibilidade de
estimular o uso dos locais e a pratica de atividade fisica em outros periodos.

Além disso, Fermino (2012) afirma que os espagos publicos de lazer em paises de menos renda
pode ser uma importante estratégia para a promocao da atividade fisica a nivel populacional, uma vez
que a pratica da atividade fisica da comunidade esta associada com o nivel de desenvolvimento do pafs.

Existe uma dicotomia entre ambiente percebido e uso dos espagdes publicos de lazer,
considerando que a qualidade desses espacos estd associada ao seu uso. Assim, investir na melhoria e
manutengao das caracteristicas do ambiente, ou seja, projetos arquitetonicos para melhorar a estética de
edificios, obras publicas, conserva¢ao de areas verdes, devem ser incentivadas como atrativo para o uso
dos espagos publicos, dentre eles os parques. E a responsabilidade desse investimento recai sobre os
gestores publicos.

Além de buscar fomentar agdes para aumentar o uso dos espagos publicos, aos gestores publicos
cabe a responsabilidade de pensar estratégias possiveis para estimular esses usos, tals como,
disponibilizando profissionais de educagio fisica capacitados para orientar a realizagao de atividades de
diferentes intensidades e em horarios variados.

Por fim, a realizacdo dessas atividades aproveitando as estruturas disponibilizadas nos espagos

publicos de lazer pode promover o ambiente propicio para a vivéncia de praticas corporais adequadas,



estimulo para criagdo de habitos saudaveis e laboratério de ambientes de praticas para que o profissional

de educacio fisica desenvolva suas potencialidades.
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Capitulo VIII

Physical exercise to promote the health of patients with
cancer

410.46420/9786581460150cap8 Henrique Stelzer Nogueira
Waldecir Paula Lima®

PATHOPHYSIOLOGY OF CANCER

Cancer is the term to describe a wide range of diseases resulting from disorders in three important
areas: metabolic, immunological and genetic, with consequent endocrine alteration (Lima et al., 2018;
Nogueira; Lima, 2018).

Metabolic disorders occur due to the hypoxia-inducing factor 1 (HIF-1) and c-Myc stimulate the
increase in the activity of lactated dehydrogenase A (LDH-A), which results in an increase in the
conversion of pyruvate to lactate. It is important to note that the increase in lactate may be associated
with mitochondrial injury, a process known as the "Warburg Effect", since the increase in lactate in cancer
cells is a classic "aberrant" metabolic condition. Two regulatory proteins of mitochondrial functions (the
NAD" dependent histone deacetylase class 111 sirtuin protein (SIRT3) and the p53 protein), act in the
control of histones (acetylation and deacetylation) and tumor suppression, as well as their mutations and
polymorphisms are also present involved in mitochondprial lesions of cancer cells (Cruz-Lopez et al., 2019;
Lima et al., 2018; Nogueira; Lima, 2018).

The increase in lactate stimulates growth hormone (GH) secretion by the adenohypophysis
(anterior pituitary) gland, resulting in increased liver action with a consequent increase in insulin like
growth factor 1 (IGF-1) synthesis and secretion. IGF-1 activates the cell growth pathway called PI3K /
Akt / mTOR (PI3K - phosphatidylinositol-3-kinase; Akt - setine-threonine protein kinase; mTOR -
mammalian target of rapamycin), which also stimulates the growth of cancer cells. Akt, in addition to
integrating this pathway, is also an inflammation-stimulating protein in cancer cells, which explains the
characterization of cancer as a process of uncontrolled growth of defective cells (Lima et al., 2018;

Nogueira; Lima, 2018).

I Master in Biomaterials-ME at Instituto Federal de Educacio, Ciéncia e Tecnologia de Sdo Paulo — IFSP.
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In addition, the lactate produced by cancer cells generates viral activity, so it interferes with
neighboring healthy cells, damaging them and thus also making them cancer cells, which contributes to
the increase in tumor mass, also generates immunosuppression, is a metastasis stimulator and it increases
therapeutic resistance, that is, it reduces the effectiveness of several forms of treatment against cancer. It
is interesting to note that there are oxidative cancer cells that participate in a symbiosis environment with
glycolytic cancer cells through lactate (Cruz-Lopez et al., 2019).

The tumor composed of cancer cells only develops easily when the immune cells do not perform
the recognition, a situation in which the genetic polymorphisms cause the toll-like receptors (TLR's),
instead of activating mechanisms of activation and attack of immune cells to the cancer cells, generate
pro-inflammatory responses in the cancer cells themselves, an action that hinders both recognition by
immune cells and the elimination of cancer cells (Lima et al., 2018; Nogueira; Lima, 2018; Nogueira;

Lima, 2016).

Medical outpatient treatments for cancer and side effects

The treatment against cancer by means of chemotherapy and/or radiotherapy, although necessaty
for the patient, induces relevant side effects due to tissue toxicity. The most common side effects are
cytopenia, neuropathy, the onset of cardiovascular diseases, metabolic / endocrine problems, among
others. This inflammatory-toxicological context is associated with reports of chronic fatigue, sleep
disorders and cognitive and psychological changes, which are even associated with cachexia (Lima et al.,
2018; Nogueira; Lima, 2018; Nogueira; Lima, 2016).

In cytopenia it is possible to stratify the decrease in the count of specific hematological
components. As an example, if there is a decrease in lymphocytes, the term used would be lymphopenia;
if the decrease is neutrophils, the term used would be neutropenia, and so on.

Treatment (chemotherapy and/or radiotherapy) and the disease itself induce macrophage
activation, increase in T lymphocyte count, increase in pro-inflammatory cytokines such as tumor
necrosis factor alpha (TNF-o) and interleukin 6 (IL -6), and elevation of the c-reactive protein (CRP),
characteristics of an inflammatory condition. These reactions cause neuron dysfunctions and,
consequently, increases fatigue, a situation in which chronic inflammation in cancer fatigue is associated
with low heart rate variability (LaVoy et al., 2016).

In addition, each type of cancer and patient profile causes other forms of treatment to be adopted.

In patients with breast cancer, for example, it is common that in addition to chemotherapy and/or
radiotherapy treatments, endocrinotherapy (eg tamoxifen and aromatase inhibitors), target therapy (eg
transtuzumab) and bisphosphonates are used. , It remains clear that each treatment is indicated according
to the patient's need and that they are also sources of side effects.

Treatment (chemotherapy and / or radiotherapy) and the disease itself induce macrophage

activation, increase in T lymphocyte count, increase in pro-inflaimmatory cytokines such as tumor
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necrosis factor alpha (TNF-«) and interleukin 6 (IL -6), and elevation of the c-reactive protein (CRP),
characteristics of an inflammatory condition. These reactions cause neuron dysfunctions and,
consequently, increases fatigue, a situation in which chronic inflammation in cancer fatigue is associated
with low heart rate variability (INCA, 2020).

Therefore, it is important that the professional qualified to prescribe physical exercises to cancer
patients pay attention to the different forms of treatment and the respective potential side effects, as they
need a lot of attention.

The relationship with chronic neuronal inflammation and cachexia is established by the fact that
pro-inflammatory cytokines, when received in the hypothalamus, modify the secretion and action of
neuropeptide Y (NPY) and the reception of leptin (an adipokine active in appetite control), which induces
anorexia. There is also frequent resistance to the action of insulin and decreased mobilization of GLUT-
4 (glucose transporter - type 4). The result of this environment is the reduction of trophism in muscle
tissue (muscle hypotrophy), usually accompanied by a reduction in adipose tissue (Tisdale, 2009).

In addition, chronic inflammation induces cachexia through signaling pathways involving cortisol
and the FoxO, Atrogin-1 and MuRF-1 proteins which, acting together, stimulate muscle proteolysis, as
well as, by inducing the increase of the activity of the REDD-1 and KLF-15 proteins, stimulate inhibition
of the AKT/mTOR pathway, which results in inhibitory actions on muscle protein synthesis (Lima, 2017;

Blazevich; Sharp, 2005; Mckinnel; Rudnicki, 2004).

Effects of physical training on cdncer patients

The benefits of physical training for cancer patients, regarding biochemical issues are: reduced
activity of the c-Myc oncogene; increased activation of lactate dehydrogenase of isoform B (LDH-B),
responsible for the conversion of lactate into pyruvate; decreased activity of LDH-A, providing a
reduction in the production and maintenance of lactate with a consequent reduction in the Warburg
effect; reduction in IGF-1 concentrations; improvement in the mitochondrial functions of p53,
modulation of the actions of the TLR’s, with a decrease in chronic inflammation; maintenance of immune
cell counts; prevention, and in some cases and depending on the phase, aid in the treatment of cachexia;
decreased fatigue; increased adherence to treatment, providing greater chances of completing it (Nogueira
et al,, 2021; Lima et al., 2018; Nogueira; Lima, 2018).

The meta-analysis by Juvet et al. (2017) makes it inexorable to understand that physical exercise
in women during or after breast cancer treatment is a relevant factor for reducing fatigue and improving
physical functions. This reduction in fatigue is precisely related to the anti-inflammatory effects that
chronic physical exercise causes in a systemic way and also in the nervous tissue.

More directly, there is still the induction of reduced progress in tumor size as a response to
physical training, as evidenced by the study by Ornish et al. (2005) that used patients with prostate cancer

who denied conventional medical treatment, isolating the variable physical training, in addition to the
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meta-analysis by Eschke et al. (2019) which showed that rats had reduced the size of the tumors through
physical training.

An explanation for the control or reduction of the size of the tumors due to the physical training,
especially the muscular strength, may be that the trained skeletal musculature becomes a competitor for
anabolic resources against these tumors.

It is noteworthy that, in addition to the mechanisms already mentioned, physical training induces
improvements in the functions of immune cells, which consequently are more activated to fight cancer
cells than to serve as a means of cancer survival (Thomas et al., 2017).

In addition, physical exercise produces epigenetic effects to regulate cellular activities, which
serves to explain its relationship with better activation of immune cells, as seen above, but also to alter
the behavior of problematic cells, such as cancer cells, which have better regulation of mitochondrial
functions and metabolic enzymes, which can decrease the manifestation of the disease (Lima et al., 2018;
Nogueira; Lima, 2018).

In addition to the specific conditions of physical exercise responses in markers and
pathophysiological elements of cancer and treatment, the maintenance or increase of muscle mass,
reduction of fat mass and improvement in cardiorespiratory conditioning are components that add good
prognosis for the patient in the pre-treatment moments, during treatment and after treatment.

Muscle strength training combined with cardiorespiratory resistance training is essential to reduce
cancer fatigue, when the metrics of specific guidelines for this audience are reached (Nogueira et al.,
2021), in addition to the benefits for cancer patients already listed above, but it is also a way of inducing
skeletal muscle hypertrophy, as also mentioned previously, in which this adaptation is of interest to the
patient.

In the review by Nogueira (2018), proposals to organize muscle strength training are analyzed,
including hierarchization of methods that could induce more or less hypertrophic responses in the skeletal
muscle, however, as observed in studies with comparisons between methods and techniques, there are
no enough differences to point out this type of consideration.

Therefore, skeletal muscle hypertrophy is not a trainable physical capacity, but an adaptive
morphophysiological response due to muscle strength training, in addition to depending on the
individual's biological profile to favor or not this gain, as well as the variation of methods (protocols) it
is a way to train the various manifestations of muscle strength, such as maximum strength and strength
endurance and that the different methods of strength training may not be the determinant for more or
less success in strength gains and muscle hypertrophy, but the organization in form and periodization, in
which the methods are allocated according to the characteristics of the training microcycles.

The maximum oxygen volume (VO2m,y) is defined with the maximum oxygen uptake by breathing
and its use by the body (Powers; Howley, 2017). This is the main parameter related to cardiovascular and

respiratory conditioning, which is related to general health and mortality due to several factors.
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This capacity can be improved through cardiorespiratory resistance training, which involves types
of physical exercise modalities, such as walking, running, cycling, swimming, etc.

In addition to improving VOZ2n.,, cardiorespiratory resistance training is used as a strategy to
promote weight loss, and despite the commercial appeal, high intensity interval training (HII'T) has not
been shown to be superior for this purpose when compared to continuous moderate training, as meta-
analyzes by Keating et al. (2017) and Wewege et al. (2017), in addition to the fact that HIIT is more
motivating or that generates greater adherence than continuous moderate training (Vella et al., 2017).

However, cardiorespiratory resistance training organized in a periodized model known as
“polarized”, in which the training protocols alternate during the microcycles (training weeks), seems to

result in better cardiorespiratory adaptations (Stoggl; Sperlich, 2014).

Organization of physical training for cancer patients

It is understood that there is a dose-response relationship of physical exercise to be taken into
account, as shown in the meta-analysis by Carayol et al. (2013), in which one can observe a trend that the
higher the weekly dose of exercises physical, greater is the perception of fatigue and lower is the
petception of quality of life of patients with breast cancer during treatment with chemotherapy and/or
radiotherapy.

Therefore, it is rational that the American Cancer Society, in an institutional booklet, points out
the need for surviving cancer patients to participate in a physical training program with at least 150
minutes of cardiorespiratory exercise a week and at least two weekly sessions of muscle strength training,
but that this general recommendation can also be applied to patients during the treatment period, not

just after (Nogueira; Lima, 2018).
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Table 1. Example of periodization for cancer patients under constant treatment. Source: adapted from Lima, Benett and Nogueira In: Pitanga, 2019.

PERIOD PREPARATORY TRANSITION
PHASES GENERAL PREPARATORY SPECIFIC PREPARATORY - TREATMENT RECUPERATIVE
MESOCYCLE Introductory Development Stabilizer
WEEKS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 18 19 20 21 22
TREATMENT X X X X X X X X X X X X X X X X
MICROCYCLES | | | | S S S S S S S S S S S S S S S S S S S S
MINIMUM LOAD 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40% | 40%
MAXIMUM LOAD 60% [ 60% | 60% | 60% | 60% | 60% | 60% | 60% | 60% | 60% | 60% [ 60% | 60% | 60% | 60% | 60% | 60% | 60% [ 60% | 60% | 60% | 60% | 60% | 60%
PHYSICAL CAPABILITIES ADAPTATIVEEMPHASIS
CORE ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
FLEXIBILITY ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
MUSCULAR STRENGTH RESISITANCE ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++
CARDIORESPIRATORY RESISTANCE R el B a i Bl sl T e e o O I o O I [ I e I I S IRFUPIi (RFUFIN (RSFIFIFI IRFIOrS

I = Introductory; S = Stabilizer.

Table 2. Example of periodization for cancer patients undergoing biweekly treatment. Source

: adapted from Lima, Benett and Nogueira In: Pitanga, 2019.

CARDIORESPIRATORY RESISTANCE

PERIOD PREPARATORY TRANSITION
PHASES GENERAL PREPARATORY SPECIFIC PREPARATORY - TREATMENT RECUPERATIVE
MESOCYCLE Introductory Development Stabilizer
WEEKS 1 2 3 4 5 6 7 8 9 |10 | 11|12 | 13| 14| 15| 16 | 17 | 18 [ 19 | 18 | 19 | 20 | 21 | 22
TREATMENT X X X X X X X X
MICROCYCLES I I I I 0 R 0 R o] R o] R o] R o] R o] R o] R S S S S
MINIMUM LOAD 40% | 40% | 40% | 40% | 60% | 20% | 60% | 20% | 60% | 20% | 60% | 20% | 60% | 20% | 60% | 20% | 60% | 20% | 60% | 20% | 40% | 40% | 40% | 40%
MAXIMUM LOAD 60% | 60% | 60% | 60% | 80% | 40% | 80% | 40% | 80% | 40% | 80% | 40% | 80% | 40% | 80% | 40% | 80% | 40% | 80% | 40% | 60% | 60% | 60% | 60%
PHYSICAL CAPABILITIES ADAPTATIVEEMPHASIS
CORE ++ ++ ++ ++ + ++ + ++ + ++ + ++ + ++ + ++ + ++ + ++ ++ ++ ++ ++
FLEXIBILITY ++ ++ ++ ++ + ++ + ++ + ++ + ++ + ++ + ++ + ++ + ++ ++ ++ ++ ++
MUSCULAR STRENGTH RESISITANCE ++ ++ ++ ++ +++ + +++ + +++ + +++ + +++ + +++ + +++ + +++ + ++ ++ ++ ++
e o I e I e I O I O O o I I T R O (R I B S N 5 O (ATt (ROFIFUPI [FRFAri

I = Introductory; S = Stabilizer; O = Ordinary; R = Recuperative.
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Table 3. Example of periodization for cancer patients undergoing monthly treatment. Source: adapted from Lima, Benett and Nogueira I7: Pitanga, 2019.

CARDIORESPIRATORY RESISTANCE

PERIOD PREPARATORY TRANSITION
PHASES GENERAL PREPARATORY SPECIFIC PREPARATORY - TREATMENT RECUPERATIVE
MESOCYCLE Introductory Development Stabilizer
WEEKS 1 2 3 4 5 6 7 8 9 | 10| 11|12 | 13| 14| 15| 16 | 17 | 18 | 19 | 18 | 19 | 20 | 21 | 22
TREATMENT X X X X
MICROCYCLES I I I [ [ o] o] R S o] o R S oO| o R S o| o R S S S S
MINIMUM LOAD 40% | 40% | 40% | 40% | 40% | 60% | 60% | 20% | 40% | 60% | 60% | 20% | 40% | 60% | 60% | 20% | 40% | 60% | 60% | 20% | 40% | 40% | 40% | 40%
MAXIMUM LOAD 60% | 60% | 60% | 60% | 60% | 80% | 80% | 40% | 60% | 80% | 80% | 40% | 60% | 80% | 80% | 40% | 60% | 80% | 80% | 40% | 60% | 60% | 60% | 60%
PHYSICAL CAPABILITIES ADAPTATIVEEMPHASIS
CORE ++ ++ ++ ++ ++ + + ++ ++ + + ++ ++ + + ++ ++ + + ++ ++ ++ ++ ++
FLEXIBILITY ++ ++ ++ ++ ++ + + ++ ++ + + ++ ++ + + ++ ++ + + ++ ++ ++ ++ ++
MUSCULAR STRENGTH RESISITANCE ++ ++ ++ ++ ++ | | + ++ +++ |+ + ++ | | + ++ +++ | +++ + ++ ++ ++ ++
B I I B e L B o | | | | | A | e B (e o o I o

I = Introductory; S = Stabilizer; O = Ordinary; R = Recuperative.
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However, for this it seems prudent to elaborate a periodization considering the treatment
schedule and its side effects, such as fatigue cycles, for example, so that the training loads are not so great
that they aggravate the patient's immunity, at the same time that are sufficient to generate biopositive
adaptations (Schmitz, 2020; Kirkham et al., 2020; Lima et al., 2018).

The following are models of periodization of physical training, according to the characteristics of
treatment cycles for cancer patients in Tables 1, 2 and 3.

This organization seems quite coherent, since it goes in the same direction as the article recently
published by Kirkham et al. (2020), which also proposes the organization of periodic physical exercise by
chemotherapy and by the cyclical variation of the patient's fatigue.

However, these models are not necessarily cast, they can change according to the need of the
moment. Thus, a flexible alternative for this would be a posteriori periodization. The idea is to apply
weekly Piper questionnaires, Functional Assessment of Cancer Therapy (FACT) and Wisconsin Upper
Respiratory Symptom Survey-21 (WURSS-21), to monitor cancer fatigue, treatment-related stress levels
and immune stress, all with scientific validation. In addition, it is suggested to use the effort perception
scale, such as the Borg CR10 scale, to monitor the internal load of the training sessions, and also to
identify the monotony of these loads. With that, it would be possible to adjust the training protocols of
the current week using the data obtained by the aforementioned instruments applied.

In addition, it would be interesting to have data from periodic examinations, such as blood count,
or that provide data on biological markers related to cancer and its treatment, to find out if the strategies
adopted are having positive effects on the patient and conflict with these questionnaires and applied

scales during the physical training program.
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