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ABSTRACT

Introduction: In recent years, cancer treatment has evolved, allowing longer survival for the patient, but, side effects such as a decreased
immunity and fatigue influence the respiratory and muscular systems. Objective: Analyze fatigue, the respiratory and peripheral muscle
strength in individuals with cancer undergoing treatment and in healthy individuals. Method: Analytical, observational, cross-sectional, and
controlled study. The individuals were divided into two groups: a cancer group in chemotherapy and/or radiotherapy (CAG: n = 98; men
= 35.72%; women = 64.28%; age = 58.13 + 13.26 years; body mass index (BMI) = 26.23 + 4.04 kg/m?; time of cancer diagnosis = 27.54
+ 9.61 months) and a control group (CG: n = 86; men = 30.23%; women = 69.77; age = 59.24 + 12.87 years; BMI= 26.76 + 4.04 kg/m?).
For all the individuals, the reported fatigue was assessed using the fatigue subscale of The Functional Assessment of Cancer Therapy-Fatigue
(FACT-F) questionnaire. The evaluation of maximal respiratory pressures was performed by manovacuometry and the palmar grip strength
by manual dynamometry. Results: The CAG showed the highest reported fatigue index (p<0.001; £=0.382), lower values for respiratory
variables (PImax: p<0.001; £2=0.441; PEmax: p<0.001; £=0.361), left palmar grip strength (p=0.024; 2=0.182), when compared to the
CG. Conclusion: Volunteers with cancer in chemotherapy and/or radiotherapy presented higher levels of reported fatigue, with reductions

in respiratory muscle strength and palmar grip strength.
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RESUMO

Introdugio: Nos tltimos anos, o tratamento do cAncer evoluiu, possibilitando
uma maior sobrevida ao paciente, porém os efeitos colaterais, como a diminui¢io
daimunidade e a fadiga, influenciam o sistema respiratério e muscular. Objetivo:
Analisar a fadiga e as forcas musculares respiratéria e periférica em voluntdrios
com cAncer em tratamento ¢ em individuos saudaveis. Método: Trata-se de
um estudo analitico, observacional, transversal ¢ controlado. Os individuos
foram distribuidos em dois grupos: um grupo de cincer em quimioterapia
¢/ou em radioterapia (GCA: n=98; homens=35,72%; mulheres=64,28%;
idade=58,13+13,26 anos; indice de massa corporal (IMC=26,23+4,04 kg/
m’ tempo de diagnéstico de cancer=27,54+9,61 meses) e um grupo controle
(GC: n=86; homens=30,23%; mulheres=69,77; idade=59,24+12,87 anos;
IMC=26,76+4,04 kg/m?). Para todos os individuos, a fadiga relatada foi avaliada,
usando-se a subescala de fadiga do questiondrio 7he Functional Assessment of
Cancer Therapy-Fatigue (FACT-F). A avaliagio das pressoes respiratérias maximas
foi realizada por meio da manovacuometria e da forca de preensio palmar por
intermédio da dinamometria manual. Resultados: O GCA apresentou maior
indice de fadiga relatada (p<0,001; £=0,382), valores inferiores para as varidveis
respiratérias (PImax: p<0,001; £=0,441; PEmax: p<0,001; £=0,361), forca de
preensdo palmar esquerda (p=0,024 £=0,182), se comparado ao GC. Conclusio:
Voluntdrios com cAncer em quimioterapia ¢/ou em radioterapia apresentaram
maiores niveis de fadiga relatada, com redugées da forca muscular respiratéria e
da forca de preensio palmar.

Palavras-chave: Neoplasias; Forca Muscular; Fadiga Muscular; Teste respiratorios;
Reabilitagio.

RESUMEN

Introduccién: En los tltimos afios, el tratamiento oncoldgico ha evolucionado,
permitiendo una supervivencia mds larga para el paciente, pero los efectos
secundarios como la disminucién de la inmunidad y la fatiga influyen en los
sistemas respiratorios y musculares. Objetivo: Analizar la fatiga e las fuerzas
musculares respiratoria y periférica en individuos con cdncer sometidos a
tratamiento y en individuos sanos. Método: Se trata de un estudio analitico,
observacional, transversal y controlado. Los individuos fueran divididos en dos
grupos: un grupo de cdncer bajo quimioterapia y/o radioterapia (GCA: no 98;
hombres 35,72%; mujeres 64,28%; edad 58,13+13,26 afios; indice de masa
corporal IMC) a 26,23+4,04 kg/m?; diagndstico de cincer 27,54+9,61 meses)
y un grupo de control (CG: no 86; hombres 30,23%; mujeres 69,77; edad
de 59,24+12,87 anos; IMC 26,76+4,04 kg/m?). Para todos los voluntarios,
la fatiga notificada se evalué utilizando la subescala de fatiga del cuestionario
The Functional Assessment of Cancer Therapy-Fatigue (FACT-F). La evaluacién
de las presiones respiratorias mdximas se realizé mediante manovacuometria
y fuerza de agarre palmar mediante dinamometrfa manual. Resultados:
El GCA tuvo el indice de fatiga notificado mds alto (p<0,001; £=0,382),
valores mds bajos para las variables respiratorias (PImax: p<0,001; £= 0,441;
PEmax: p<0,001; £=0,361), fuerza de agarre palmar izquierda (p=0,024;
£2=0,182), en comparacién con el GC. Conclusién: Voluntarios con cdncer en
quimioterapia y/o radioterapia presentaron mayores niveles de fatiga reportados,
con reducciones en la fuerza muscular respiratoria y fuerza de agarre palmar.
Palabras clave: Neoplasias; Fuerza Muscular; Fatiga Muscular; Pruebas
Respiratorias; Rehabilitacién.
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INTRODUCTION

Cancer is considered a chronic disease, one of the main
causes of death and obstacle to increase life expectancy
worldwide in the XXI' century. In Brazil, incidence and
mortality by cancer increased while in the developed
countries, even with raising incidence, mortality reduced?.

Overall, surgery is the treatment for several types of
cancer followed by chemotherapy and/or radiotherapy
and/or hormone therapy and/or immune therapy’. The
effects of these treatment modalities induce the increase
of cytokines activities that lead to changes as sarcopenia,
cachexia, increase of muscle fatigue®’. The activation of
these factors provoke modifications of the muscle protein
metabolism, increasing the derangement and decline of
the synthesis, which can predispose to reduce the ability
to generate muscle strength®.

The peripheral muscle strength can be evaluated
through the test of palmar grip strength and is being
utilized to determine the frailty, relating it to muscle global
fatigue”® and as marker of prognosis of mortality across
several age-ranges’. Some studies suggest that the presence
of fatigue can reflect in compromise of peripheral muscle
and respiratory muscle strength'®'2.

One of the main effects caused by chemotherapy and
radiotherapeutic treatment is the cancer-related fatigue
(CREF), affecting 95% of the patients', can remain for
months to years after its conclusion®. CRF according to
the National Comprehensive Cancer Network is defined
as a “distressing, persistent, subjective sense of physical,
emotional, and/or cognitive tiredness or exhaustion related
to cancer or cancer treatment that is not proportional to
recent activity and interferes with usual functioning”.
Some studies have demonstrated that patients with cancer
in different stages of the treatment present, in addition to
CREF'"", reduction of the peripheral muscle strength', as
the muscles of the leg'* and of the middle deltoid muscle'.

The treatments of the different types of cancer can
provoke damages to the epithelial tissue, reduction of the
inspiratory capacity and of the vital capacity, interfering
in the pulmonary volume and in the respiratory muscle
strength'”'8. The presence of the CRF can negatively
impact the functioning of the respiratory system
too, causing ventilatory dysfunction'. In addition,
chemotherapy can contribute for the onset of neurologic
symptoms®’. Radiotherapy favors mobility restraints,
reduction of the capacity to contract the respiratory
muscles and consequent alteration of the respiratory
pressures'”?!

A useful method for the evaluation of the maximum

and pulmonary volume".

respiratory pressures is manuvacuometry, since the
maximum inspiratory pressure (MIP) is clinically relevant
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because inspiratory muscles support bigger loads of
ventilatory work. The measurements of MIP and of
the maximum expiratory pressure (MEP) are useful to
differentiate the abdomen neuromuscular weakness and
a specific frailty of the diaphragm or other respiratory
muscles®.

Another factor related to the accentuation of the
perception of fatigue may have been attributed to the
orientations of health professionals who encourage the
patients to remain in rest during and after treatment®*.
In this sense, the present study attempts to offer a better
understanding about the fatigue reported, the peripheral
muscle strength and the respiratory muscle strength
in volunteers with cancer in treatment compared with
volunteers without cancer.

METHOD

Clinical, observational, cross-sectional and controlled
study approved by the Institutional Review Board of the
Federal University of Alfenas (UNIFAL), MG, number
1.980.365, conducted from August 2016 to April 2018.
All the volunteers were briefed about the objectives of the
study and signed the Informed Consent Form.

The sample was assigned by convenience divided in
two groups: volunteers with cancer in treatment (CAG)
and volunteers without cancer — control group (CG).
CG consisted of companions of patients who were in
the physiotherapy clinic randomly enrolled through an
invitation to join the study and paired to CAG by age,
body mass, height and gender.

The inclusion criteria for CAG were volunteers of
both genders, older than 45 years with clinical diagnosis
of cancer in different stages (0 to IV) and who were in
treatment with chemotherapy and/or radiotherapy. For
CG, volunteers of both genders, older than 45 years who
were not in antidepressants and who had no chronic
diseases as fibromyalgia, hypothyroidism, heart failure,
chronic kidney failure, diabetes mellitus, pulmonary
diseases and who have never been diagnosed with any type
of cancer were enrolled.

CAG volunteers of both genders who presented
cognitive impairment to understand how the evaluation
systems were managed were excluded. In addition,
individuals hospitalized, tracheostomized, with diagnosis
of lung cancer or lung metastasis and who were unable
to be evaluated were excluded too. The volunteers who
were unable to be evaluated were excluded from the CG.

The volunteers of CAG were evaluated in the waiting
room of the oncology clinic of Santa Casa of Alfenas,
MG, where they were waiting for the medical consultation
with the oncologist and the volunteers of the CG were



evaluated in the physiotherapy clinic of UNIFAL, MG.

A pilot-study was carried out to calculate the size
of the sample (G* Power software, v. 3.1.7, Franz Faul,
Universitit Kiel, Germany). The size N estimated for
a power of 80% was 80 volunteers per group for the
variable Functional Assessment of Cancer Therapy-Fatigue
(FACT-F). 98 volunteers were evaluated in CAG and 86
in CG.

The height and the body mass were measured in
a mechanical anthropometric balance equipped with
stadiometer, both of Welmy®. The body mass index (BMI)
was obtained from the values of the body mass (Kg),
divided by the height squared (m?), classified according
to the World Health Organization (WHO)®.

To determine the variables of heart and respiratory
rate, the volunteers remained seated in rest. The thoracic
or abdominal wall movements were observed and the
number of respiratory incursions in one minute were
verified to determine the respiratory rate. The heart rate
was measured through the wrist in the radial artery by
palpation for one minute®.

The respiratory muscle strength was measured with
manovacuometer brand Comercial Médica (Brazilian
manufacturer, measure range 0+120mm H,O). Variables
MIP and MEP were evaluated.

After being previously instructed about the technique,
the volunteer was guided to remain seated with nose clip
and buccal clip in the teeth, lips tight closed to avoid air
leak. To obtain MIP, forced inspiration maneuver was made
from the residual volume. And, later, forced expiration
from the total pulmonary capacity to obtain MEP. The
procedures were repeated three consecutive times for MIP
followed by MED, with one-minute rest among the efforts
and the higher value was recorded; the pressures were kept
for approximately one second on verbal command?.

Only MIP values for the analysis of the respiratory
muscle weakness were considered, being <-70 cm H,O
acceptable strength and 2-69 cm H,O as non-acceptable®®,
stratifying the sample in two subgroups accordingly.

The evaluation of the peripheral muscle strength was
conducted with a hand dynamometer JAMAR' (Patterson
Medical co. USA), with the individual seated comfortably,
leaning and without support for the upper limbs. The
right (RPGS) and left (LPGS) palmar grip strength was
measured. The position of the upper limb for the test was
kept with the shoulder adducted and neutral rotation,
elbow bent at 90°, forearm in neutral position, wrist
between 0° and 30° of flexion and with 0° to 15° of ulnar
deviation. Three maximum voluntary contractions for
each limb were requested with one-minute rest between
the repetitions and considered the biggest measure
obtained for each limb®.

Analysis of Fatigue and Muscular Strength in Individuals with Cancer

The questionnaire FACT-F was utilized to evaluate the
fatigue and its repercussions, the instrument validated and
translated into Portuguese being applicable for patients
with cancer and in the general population without
cancer’.

With this questionnaire, it is possible to calculate the
subscale of fatigue which addresses 13 specific items to
evaluate fatigue with score from 0 to 52; as high the score,
less fatigue of the individuals evaluated®. To determine
the presence of fatigue, it was used the cutoff of 43
scores in the FACT-F subscale of fatigue. This value has
sensitivity of 0.92 and specificity of 0.69 when the patients
with cancer and healthy population are compared?'.
Consequently, when values below the cutoff were found,
fatigue was determined.

The software Statistical Package for the Social Sciences
(SPSS) (IBM Corp., Chicago, USA), version 20.0 was
used for the statistical analyzes of the data.

Initially, the data were analyzed through descriptive
statistical methods, being obtained the values of mean,
standard deviation (SD) and confidence interval (CI
95%). Next, all the sets of the sample data were tested for
normality through the Kolmogorov-Smirnov test. After
this analysis, the one-way analysis of variance (Anova)
test was carried out when the sample was normal. If
normality was not encountered, it would be submitted to
the Kruskal-Wallis test. For the categorical nominal data,
the chi-square test was utilized.

In relation to the independent variables, in
conformance with the criteria of normal distribution,
the test # of Student was conducted and had these criteria
have not been met, test U of Mann-Whitney was utilized
for intergroups comparison. For both tests, the level of
significance was 5%.

In addition, for all the variables, the sample power was
calculated, above 0.80, it was considered high power®?. To
calculate the effect size Anova, f of Cohen was used, the
values of 0.02 to 0.15 (small effect), 0.15 to 0.35 (medium
effect) and above 0.35 (large effect)* were considered.
To calculate the effect size of test #, the d of Cohen was
utilized and adopted the values between 0.01 to 0.2 (small
effect), 0.21 t0 0.79 (medium effect) and equal or above
0.80 (large effect)®. For all the variables analyzed in this
study, it was adopted level of significance of p<0.05.

RESULTS

Initially, 102 volunteers of the cancer group were
evaluated, less four individuals with diagnosis of lung
cancer, totaling the final sample of 98 volunteers. Of
these, 69 underwent chemotherapy and 29, radiotherapy.
For the control group, the final sample consisted of 86
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individuals: 94 volunteers were evaluated, of whom,

Table 2 presents the comparative analysis between

eight were excluded, two for fibromyalgia, three for ~CAG and CG for the variables of heart rate, respiratory

hypothyroidism and three for diabetes.

rate, respiratory and peripheral muscle strength. It is

The clinical and sociodemographic characteristics of  possible to observe that the volunteers of CAG have high
the volunteers are in Table 1 and showed heterogeneity  heart rate, reduction of the values of MEP, MIP and LPGS

between the groups.

if compared with CG. When considering the subscale of

Table 1. Clinical and sociodemographic characteristics of the volunteers of the study

CAG (n=98) CG (n=86)
Variables Mean (SD) Mean (SD) Value of p
(Cl 95%) (Cl 95%)
Age fyears)’ (55.34-60.92) (56.41-62.07) 0.524
oM (kg/m2)° 125.87-27.65) 125.87-27.65) 0336
Height (m)* (1]'2]9f?:2§)) (1]'2205?:22)) 0.273
35.72 35.72 30.23
Gender (%)* 0.376
64.28 64.28 69.77
Time of diagnosis (months) ;;:;_2956:8)) - -
Diagnostic of cancer - %(n) - -
Gastrointestinal tract 26.53% (26) - -
Breast 27.55% (27) - -
Abdominopelvic 28.57% (28) - -
Oropharynx 05.10% (05) - -
Others 12.25% (12) - -
Stages - % (n) - -
0 26.54% (26) - -
| 8.16% (08) - -
[ 29.59 (29) - -
I 25.51 (25) - -
v 10.20 (10) - -
Types of treatment % (n)* -
Chemotherapy (70.40) 69 -
Chemotherapy/Radiotherapy (29.60) 29 -
Presence of fatigue - %(n)*
Yes 67.35 (62) 33.72 (29) 0.009
No 32.65 (36) 66.28 (57) 0.029
CRMS % (n)*
Acceptable 42.88 (42) 79.06 (68) 0.013
Non-acceptable 57.12 (56) 20.94 (18) <0.001

Captions: SD: standard deviation; CI: confidence interval; BMI: body mass index; M: male; F: female; CRMS: classification of respiratory muscle strength. Others:

(leukemia, lymphoma, bone cancer, brain cancer and skin cancer).
Note: *test Anova; # % chi-square test.
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fatigue, it was noticed that the volunteers of CAG were
significantly fatigued in comparison with CG (cutoff of
the subscale of fatigue = 43 scores).

The analyzes of the variables of the CAG and CG
according to the subgroups of acceptable and non-
acceptable respiratory muscle strength are presented in
Tables 3 and 4.

While analyzing the respiratory variables and of the
PGS (palmar grip strength) of the volunteers of CAG by
the classification of the acceptable and non-acceptable
muscle respiratory strength, lower values were observed
for the volunteers of non-acceptable respiratory muscle
strength in relation to the variables MEP, MIP, RPGS,
LPGS than the volunteers of acceptable strength. The
number of volunteers of CAG who presented non-
acceptable strength is 21.81% bigger than those who
presented acceptable strength. There is no difference
among the volunteers of CAG who have acceptable and
non-acceptable muscle respiratory strength in relation to
the subscale of fatigue (Table 3).

When analyzing the respiratory variables and of PGS
of the volunteers of CG who present acceptable or non-
acceptable respiratory muscle strength, lower values for
the volunteers of non-acceptable strength in relation to
variables MEP, MIP, RPGS, LPGS were observed than
in the volunteers of acceptable strength. The number of
volunteers of CG who present non-acceptable strength is

Analysis of Fatigue and Muscular Strength in Individuals with Cancer

73.52% lower than those who present acceptable strength.
There is difference between the volunteers of the CG who
have acceptable and non-acceptable respiratory muscle
strength in relation to the subscale of fatigue (Table 4).

DISCUSSION

Antineoplastic treatment is fundamental for the several
types of cancer, which results in improvement of quality of
life. However, it offers potential risks of toxicity for causing
side effects as cardiovascular alterations®>343,

A significant increase of the heart rate in CAG in
comparison with CG was noticed. It is believed that
this change may have been chemotherapy induced,
although the types of chemotherapics and its action were
not object of investigation in the present study. These
drugs can weaken the heart muscle (cardiomyopathy)
and induce disorders as supraventricular and ventricular

arrythmias**%
10,12,18

, in addition to damaging the respiratory
system

Respiratory muscle strength can be compromised
in patients with cancer treated with chemotherapy'”*.
This fact justifies the investigation of the maximum
respiratory pressures®, because the reduction of its
values demonstrates the presence of muscle weakness®
and could relate to fatigue reported by the subjects”. In

the present study, chemotherapy and/or radiotherapy

Table 2. Comparative analysis of the heart rate, respiratory rate, subscale of fatigue and peripheral and respiratory muscle strength of the

cancer and control groups

CAG (n=98) CG (n=86)
Variables Mean (SD) Mean (SD) Value of p f2
(C1 95%) (C1 95%)
77.11 (12.68) 71.17 (11.28) X
HR (bpm) (74.44-79.78) (68.69-73.64) 0.002 0.162
. 17.04 (4.27) 17.86 (4.04)
RR (ripm) (16.14-17.94) (16.97-18.75) 0.086 0.098
75.54 (28.86) 94.88 (24.57) X
MEP (em/H,0) (69.46-81.62) (89.48-100.28) <0.001 0.361
-67.71 (32.60) -93.31 (25.25) X
MIP (cm/H,0) (60.84-74.57) (87.77-98.86) <0.001 0.441
23.60 (10.24) 26.13 (9.85)
RPGS (kgf) (21.44-25.76) (23.97-28.29) o.110 0.126
21.48 (9.51) 24.89 (9.19) X
LPGS (kgf) (19.48-23.48) (22.87-26.91) 0.024 0.182
Subscale of fatigue 37.14(10.57) 44.24 (7.96) <0.001* 0.382

(34.91-39.37)

(42.49-45.98)

Captions: SD: standard deviation; Cl: confidence interval; CAG: cancer group; CG: control group; HR: heart rate; RR: respiratory rate; MEP: maximum expiratory
rate; MIP: maximum inspiratory rate; RPGS: right palmar grip strength; LPGS: left palmar grip strength.

Note: *p<0.05, test of Kruskal-Wallis; f of Cohen: effect size.
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Table 3. Comparative analysis of the subscale of fatigue and variables of respiratory and peripheral hand grip strength of the volunteers of
the cancer group who presented fatigue (non-acceptable) or not (acceptable) of the respiratory muscle

Acceptable Non-acceptable
. (n=43) (n=55)
Variables Mean (SD) Mean (SD) Value of p d
(C1 95%) (C1 95%)
97.39 (18.42) 64.47 (20.99) .
MEP (em/H,0) (91.34-103.45) (57.93-71.02) <0.001 1.667
100.68 (15.71) 48.14 (14.48) X
MIP (cm/H,0) (95.52-105.85) (43.63-52.65) <0.001 3.478
27.46 (11.02) 21.74 (9.26) X
RPGS (kgf] (23.84-31.08) (18.85-24.62) 0.005 0.562
25.21 (10.05) 19.36 (9.15) .
LPGS (kgf) (21.91-28.51) (16.50-22.21) <0.001 0.609
Subscale of fatigue 36.82 (11.84) 37.32 (10.33) 0.960 0.045

(32.92-40.71)

(34.10-40.54)

Captions: SD: standard deviation; CI: confidence interval; MEP: maximum expiratory pressure; MIP: maximum inspiratory pressure; RPGS: right palmar grip

strength; LPGS: left palmar grip strength.
Note: *p<0.05, Mann-Whitney test; d of Cohen: effect size. .

Table 4. Comparative analysis of the subscale of fatigue of variables of respiratory and peripheral muscular strength of the volunteers of the
control group who presented fatigue (non-acceptable) or not (acceptable) of the respiratory muscle

Acceptable Non-acceptable
. (n=68) (n=18)
Variables Mean (SD) Mean (SD) Value of p d
(C1 95%) (C1 95%)
99.91 (22.02) 75.65 (24.04) X
MEP (em/H,0) (94.54-105.28) (63.28-88.01) <0.001 1.052
102.81 (17.82) 54.12 (10.87) X
MIP (cm/H,0) (98.46-107.15) (48.53-59.71) <0.001 3299
27.57 (10.13) 20.00 (5.02) X
RPGS (kf) (25.09-30.04) (17.41-22.58) 0.002 0.947
26.13 (9.42) 19.65 (5.89) .
LPGS (kgf) (23.83-28.43) (16.61-22.68) 0.003 0.825
Subscale of fatigue 44.75 (8.01) 42.17.(7.11) 0.037* 0.341

(42.80-46.71)

(38.52-45.83)

Captions: SD: standard deviation; ClI: confidence interval; MEP: maximum expiratory pressure; MIP: maximum inspiratory pressure; RPGS: right palmar grip

strength; LPGS: left palmar grip strength.
Note: *p<0.05, Mann-Whitney test; d of Cohen: effect size.

promoted the reduction of the inspiratory and expiratory
muscle strength. This weakness could be associated
to modifications of the pulmonary parenchyma, in
addition to fatigue and physical exhaustion caused by the
antineoplastic treatment'>'7%,

In another study, when comparing patients with cancer
and patients with other diseases, it was noticed reduction
of the pulmonary function and of the peripheral muscle
strength'®. These data corroborate the findings of the
present study.

The PGS is a general indicator of peripheral muscle
strength and power and is related to rates of morbidity
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and mortality®'®. In addition, this variable associates
with cardiovascular diseases and cancer®, and its decline
demonstrates the reduction of autonomy to perform
daily life activities?®. Chemotherapy and/or radiotherapy
reduced the palmar grip strength for both limbs evaluated,
but this was not significant for the right limb. It is possible
that the concentration of volunteers with breast cancer
with the left limb affected (n=19, data not evaluated) may
have influenced the findings. Another consideration that
may have influenced the result was that for both groups,
these values were lower than of the Brazilian populational
reference®.



The effects of CRF are multidimensional and can
interfere in all aspects of the life of an individual, including
independence, muscle strength, concentration and social
relations and be extremely anguishing>".

The volunteers in chemotherapy and/or radiotherapy
treatment changed the medium level of CRE It has been
reported that cancer survivors experienced a significant
increase of the fatigue after chemotherapy, radiotherapy
and/or biological therapies*’. In addition, this treatment
can reduce the peripheral and respiratory muscle strength
and few studies on that matter were detected'®*.

Whether or not respiratory weakness is present, CRF
keeps high during chemotherapy and/or radiotherapy.
The symptom of fatigue is related to the cancer itself
and treatment side effects, among which toxicity to
chemotherapy® and to radiotherapy*, which is not
different from the present study findings. In 2018,
Morishita et al.®
with cancer when compared to healthy individuals but

also reported more fatigue in volunteers

association with peripheral muscle strength was not found.

The volunteers without cancer who presented
respiratory muscle weakness also reduced the PGS
and presented fatigue. The PGS holds association with
pulmonary function in young and healthy adults* and
in older adults®, like the findings of the present study
where, as big the peripheral muscle strength, greater is
the respiratory strength.

CONCLUSION

The study demonstrated that the volunteers with
cancer in chemotherapy and/or radiotherapy had reported
fatigue and reduction of the peripheral and respiratory
muscle strength in comparison with volunteers without
cancer. When groups were stratified regarding muscle
strength, volunteers with and without cancer had the
same peripheral respiratory and muscle behavior but
healthy individuals with respiratory muscle weakness can
report fatigue.

The study had not the objective of correlating the
variables to the types of cancer and stages. In addition, the
chemotherapics types were not specified in cancer treatment
and its relations with the study variables. The study did
not analyze the scale FACT-E which can signify a new
angle about quality of life of individuals with cancer and
its connection with the respiratory variables investigated.
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