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Objective: to identify the frequency of fatigue and domains
affected in patients with head and neck cancer undergoing
radiation therapy, at the beginning, middle and end of
treatment. Method: longitudinal and prospective study of
quasi-experimental design, involving 60 patients with head
and neck cancer. It should be highlighted that this article will
address only the data of the Control Group. The dependent
variables were collected through interview, using the revised
Piper Fatigue Scale, which is a multidimensional instrument
that assesses global, behavioral, affective and sensory/
psychological domains. Data analysis was based on absolute
and relative frequencies. Results: there was a predominance of
males, age group between 41-60 years, low level of education
and in regular use of alcohol and cigarettes. All domains in
the fatigue scale had their scores increased, presenting
median values of greater magnitude in Time 2 and Time 3,
when compared to the Time 1 values, indicating an increase
in fatigue levels during radiation therapy. Conclusion: fatigue
increased in the course of the radiation therapy, having all
domains affected. Therefore, its evaluation throughout the
treatmentis important, as fatigue is a common and debilitating

symptom on cancer patients.
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Introduction

Cancer is the second leading cause of death in the
United States, and is considered a major public health
problem nowadays. Among the ten most prevalent types
of cancers, those in the oral cavity and pharynx occupy
the eighth place, with estimate of 51,540 new cases for
2018, being 37,160 new cases in men and 14,380 new
cases in women(®),

The term head and neck cancer (HNC) refers to a
heterogeneous group of neoplasms affecting the upper
aerodigestive tract, and has as predominant histological
type the squamous cell carcinoma, which comprises
about 90% of the cases®.

HNC affects regions that are responsible for basic
functions such as breathing, swallowing and verbal
communication. Complications in these regions resulting
from cancer and its treatment may lead to mutilation
and physiological changes, as difficulties chewing,
dysphagia, aspiration, changes in speech and aesthetic
changes that negatively compromise the physical and
psychosocial aspects of these patients4.

The most common therapeutic modalities for
this type of cancer are the surgery, with or without
reconstruction, the radiation therapy and the
chemical therapy, which can be applied exclusively or
concurrently. To choose a treatment, several factors are
evaluated, such as metastasization, location and size of
the tumor, with the purpose of preserving the organs,
the functionality and the aesthetic issues®.

Radiation therapy is the most common treatment
for HNC. It is used in approximately 80% of cases,
with the aim of restricting the reproductive potential
of cancer cells. Despite the advantage in relation to
surgery as to the organ preservation, radiation therapy
is also associated with numerous adverse events, since
the radiation is not restricted to tumor cells, and thus,
the normal cells of adjacent tissues are also affected
during the treatment and can result in adverse local and
widespread events®?,

According to the literature, the most prevalent
adverse local events of radiation therapy for HNC are:
mucositis, xerostomia, secondary infections, radiation
caries, trismus, dysgeusia and osteoradionecrosis®.
And among the systemic adverse events, fatigue is
most frequent symptom, associated with the radiation
therapy®.

Fatigue is one of the most cited symptoms in the
literature when considering cancer patients, and is also
one of the most common side effects accompanying
radiation therapy®. It affects from 50% to 90% of
HNC patients undergoing radiation therapy. The most
common factors associated with the symptom are those

related to the disease itself and treatment, such as
stress, decreased hemoglobin levels during treatment,
weight loss, and activation of proinflammatory cytokines
resulting from radiation therapy®-19,

Cancer-related fatigue (CRF) is a very common
and debilitating symptom to the patient, being reported
as an overwhelming state of exhaustion, of greater
intensity and longer duration than the typical fatigue,
and may have implications on therapeutic decisions,
such as the interruption of therapy or dose reduction®®,
In addition, CRF is a multidimensional phenomenon that
negatively affects the physical, cognitive, emotional and
social domains, interfering in activities of daily living and
in the course of the patient’s treatment(?,

A study indicates the difficulty and uncertainty of
the patient in reporting the symptom and barriers on
the part of the health team involving lack of screening,
diagnosis and treatment of the symptom, which despite
being a serious and complex clinical problem, can be
treated by allopathic and non-allopathic means, thus
providing a better quality of life to the patient?,

The changes caused by the HNC linked to side
effects from treatment can make the patient hopeless
toward the situation experienced. In this context, a
systematic review with meta-analysis found evidence
that nursing intervention has a positive effect in the
feeling of hope*3. Thus, we believe that supplementary
nursing interventions assist in the physical and emotional
aspects of the cancer patient.

In this context, this research is appropriate
considering that fatigue is multidimensional and can
affect physical, psychological/emotional and social
issues('?; thus, it is believed that the nurse has an
important role for patients undergoing oncological
treatment. Also, to adopt an evaluation during radiation
therapy for acknowledging the affected domains can
subsidize the implementation of strategies that mitigate
the fatigue. Specifically, the aim was to identify the
frequency of the fatigue and the domains affected in
the studied sample at the beginning, middle and end of
radiation therapy.

Method

This is a longitudinal and prospective study of
quasi-experimental design conducted at the Radiation
Therapy Center in a university hospital in the State
of Sdo Paulo - Brazil, where the ambulatory care
is provided through consultations, examinations,
treatment and follow-up of adult patients with cancer
from the Brazilian Unified Health System (SUS), in the

regions of Ribeirdo Preto city.
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This research is part of the study “Relaxation with
guided imagery: influence on fatigue and health-related
quality of life in patients with head and neck cancer
during radiotherapy treatment”, whose general objective
was to evaluate the effectiveness of Integrative and
Complementary Practices (ICP) of relaxation and guided
imagery as a strategy proposed for reducing fatigue and
improving health-related quality of life.

In the present study, only the Control Group (CG)
was analyzed in three moments - beginning, middle and
end of the radiation therapy - to emphasize the affected
domains. In this way, only the procedures of the CG will
be described.

The target population of the study consisted of
patients with HNC in the beginning of radiation therapy.
To meet the objectives of the study, convenience sample
with intentional allocation for each of the groups -
Intervention Group and Control Group (IG and CG) - was
used. In this sense, the sample of this study consisted of
60 patients, all belonging to the Control Group.

The estimated effect size, taking into consideration
the global PIPER Scale, was equivalent to 0.63 (95%CI:
0.22-1.03) for Cohen’s d indicator. When considering the
sample size in IG and CG, the power (1-B) to detect
differences in one-tailed tests was equivalent to 0.70.

Inclusion criteria were: age above 18 years; HNC
diagnosis; and in the beginning of radiation therapy.
Exclusion criteria were: patients with some difficulty in
understanding simple questions, such as date of birth,
address, day of the week and current city. Questions
were elaborated and applied by the researcher and, in
the event of one or more wrong answers, the patient
was excluded from the study.

Data collection was performed from March 2015
until March 2017. The patients answered questionnaires
in the beginning - Time 1 (baseline, T1), middle - Time
2 (T2) and end - Time 3 (T3) of the radiation therapy.
The researcher collected the data by individual interview
in a private location.

In T1, the
Characterization Questionnaire and the revised Piper

Sociodemographic and Clinical
Fatigue Scale (rPFS) were applied. In T2 and T3, only
the revised Piper Fatigue Scale (rPFS) was applied.
There was no lost to follow-up by death or withdrawal
from participating in the study.

The rPFS adapted to the Brazilian audience®®
consists of 22 items that comprise three dimensions/
domains: behavioral dimension (items 2 to 7), affective
dimension (items 8 to 12) and sensory/psychological
dimension (items 13 to 23). Each item has a numerical
scale ranging from 0 to 10. The total score is calculated
by the average of all items of the instrument (items 2
to 23) and the scores of the dimensions were calculated
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by the average of the items in each dimension. The total
score and its dimensions are described on a numerical
scale from 0 to 10, given that the higher the score, the
greater the indication of fatigue.

The response variables, whether dependent or of
outcomes, consisted in the results of the global PIPER
evaluation and its behavioral, affective and sensory/
psychological domains, measured at the beginning (T1),
middle (T2) and end (T3) of the radiation therapy.

The following variables that were either
independent or adjusted for possible confounding effect
were analyzed: sex (both sexes); age (grouped by age
groups: 18-20, 21-40, 41-60, 61-80); level of education
(classified as: incomplete elementary school, complete
elementary school, incomplete high school, and
complete high school); occupation (classified as: retiree,
bricklayer/carpenter/painter, homemaker, unemployed
and others); origin (classified as: Ribeirdo Preto, State
of Sdo Paulo and other); religion (classified as: no
preference, Catholic, Evangelical, Spiritualist); marital
status (classified as: married, single, widowed and
other); use of alcohol (classified as: yes, never, stopped
for less than 1 year, stopped for 1 year or more); use
of cigarette (classified in: yes, never, stopped for less
than 1 year, stopped for 1 year or more); anatomical
site of the tumor (classified as: oropharynx, larynx, oral
cavity, hypopharynx, nasopharynx and salivary glands);
histologic diagnosis (classified as: missing information,
squamous cell carcinoma, adenoid cystic carcinoma);
surgery procedure (ranked: yes, no); type of surgery
(ranked: no surgery, biopsy, removal of tumor/nodule
and surrounding tissue, partial removal, total removal);
and staging of the disease. The staging norms followed
the classification of the Union for International Cancer
Control (UICC)*), classified as: not mentioned, I, II, III
and IV.

The information collected were stored and tabulated
electronically. The answers regarding the collection
instrument were encoded and stored in Microsoft Excel
2010 spreadsheets. All information were typed twice in
different moments and independently. Disparate values/
codes were corrected, having as basis the data collection
instrument. Subsequently, all spreadsheets were
exported to the Stata version 13.2 application, being
unified in a database source with all the information
related to both study groups (IG and CG). However, this
study used the information related to the CG.

The data analysis was held using absolute and
relative frequencies to describe the main characteristics
of the study participants. Box plot graphs were built with
the aim of describing distribution details of the scores
from the global PIPER scale and its respective domains,

in three moments of the test application (T1, T2 and T3).
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To compare the averages of the PIPER scale scores,
in three moments of application, the paired Student’s
t-test (repeated measures) was used. A significance
level of a=5% was adopted.. All analyses were held on
Stata application, version 13.2.

The research project was approved by a Research
Ethics Committee, and the patients’ identities were
maintained in secrecy, according to resolution no.
466/2012 of the National Health Council, under the
26984314.9.0000.5393.
were informed about the objectives of the study,

Protocol no. Participants
signed an informed consent form and received a copy
of this form.

Results

Sixty subjects who met the inclusion criteria were
included. Most participants were male 53 (88.33%);
28 (46.67%) were in the age group 41-60 years,
37 (61.67%) were classified as having low level of
education, 28 (46.67%) made regular use of alcohol,
and 40 (66.67%) made use of cigarette. The variables
of the participants are shown in Table 1.

Table 1 - Sociodemographic and behavioral characterization
of participants. Ribeirdo Preto, SP, Brazil, 2015-2017

Variables N N(%)
Sex
Female 07 11.67
Male 53 88.33
Age groups
18-20 years 02 3.33
21-40 years 27 45
41-60 years 28 46.67
61-80 years 03 5
Level of education
Incomplete elementary school 37 61.67
Complete elementary school 12 20
Incomplete high school 5 8.33
Complete high school 6 10
Occupation
Retiree 25 41.67
Bricklayer/carpenter/painter 15 25
Homemaker 5 8.33
Unemployed 1 1.67
Others 14 23.33
Origin
Ribeirdao Preto 21 35
State of Sdo Paulo 38 63.33
Another State 1 1.67
Marital status
Married 43 71.67
Single 4 6,67
Widow/widower 1 18.33
Other 2 3.33
Religion
No preference 6 10
Catholic 46 76.67
Evangelical 6 10
Spiritualist 2 3.33

(continues...)

Table 1 - continuation

Variables N N(%)
Use of alcohol
Yes 28 46.67
Never 10 16.67
Stopped < 1 year 13 21.67
Stopped > 1 year 9 15
Use of cigarette
Yes 40 66.67
Never 5 8.33
Stopped < 1 year 9 15
Stopped > 1 year 6 10

In relation to the clinical characterization of the
participants, the anatomical site of highest incidence was
the oropharynx (30%), followed by the larynx (26.67%)
and the oral cavity (23.33%). The most common
histological type was the squamous cell carcinoma
(96.67%), and the majority of patients (51.67%) had no
surgical procedure to remove the tumor and presented
advanced staging (IV-45%) (Table 2).

Table 2 - Clinical characterization of participants.
Ribeirdao Preto, SP, Brazil, 2015-2017

Variables N N(%)
Anatomical site of tumor

Oropharynx 18 30

Larynx 16 26.67
Oral cavity 14 23.33
Hypopharynx 8 13.33
Nasopharynx 3 5

Salivary glands 1 1.67

Histologic diagnosis

Information missing from the chart 1 1.67
Squamous cell carcinoma 58 96.67
Adenoid cystic carcinoma 1 1.67

Underwent surgery

Yes 29 48.33
No 31 51.67
Type of surgery
None 31 51.67
Biopsy 1 1.67
Removal of tumor/nodule/adjacency 9 15
Partial removal 5 8.33
Total removal 14 23.33
TNM stages*
Information missing from the chart 10 16.67
| 1 1.67
Il 6 10
1] 16 26.67
\Y 27 45

*TNM: Tumor (T), Node (N) and Metastasis (M).

According to Figure 1, the global scores and their
respective domains presented median values of greater
magnitude in T2 and T3, when compared to the T1 values,
indicating an increase in fatigue levels during radiation
therapy. The affective dimension was the only measure
that remained with similar median values in T2 and T3,

indicating stability of the score on this dimension.
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Figure 1 - Box plots of the PIPER scale (global score and its respective domains) in three moments of

application (T1, T2 and T3). Ribeirdo Preto, SP, Brazil, 2015-2017

In relation to multiple comparisons of the PIPER
scale and its respective domains, Table 3 shows that
all the differences of averages were negative (less than

zero) and the respective tests indicated statistically

significant differences, confirming an increase in fatigue

levels during radiation therapy.

Table 3 - Comparison of the averages of scores of the PIPER scale and its respective domains in three moments of

application (T1, T2 and T3). Ribeirdo Preto, SP, Brazil, 2015-2017

Student’s t-test*

. Baseline Measures after

Fatigue scale and

domains T1-T2 T1-T3 T2-T3 T1-T2 T1-T3 T2-T3

Average Average Average t t t
difference difference difference (p valuet) (p valuet) (p valuet)

global PIPER -1.112 -1.650 -0.537 ('g'ggg) ('g'ggg) ('g'ggg)
Behavioral -1.344 -1.866 -0.522 ('g ggg) (g 'ggg) ('5'5325)
Affective -1.336 -2.093 -0.756 ('g ggg) (g 'ggg) ('gfg’g)
Sensory/psychological -0.883 -1.330 -0.446 (g gg’g) (g ggg) ('gggg

*Paired Student’s t-test; degrees of freedom=59; tp value<0.05
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Discussion

Study
sociodemographic characteristics: male sex (88.33%),

participants presented as prevalent
age group between 41-60 years (46.67%), low level
of education/incomplete elementary school (61.67%),
retirees (41.67%), and in regular use of alcohol (46.67%)
and tobacco (66.67%). These findings corroborate those
presented in the national and international literature
about HNC patients undergoing radiation therapy. This
literature shows that the prevalent characteristics are
male sex, age above 40 years, low level of education as
well as regular use of alcohol and cigarettes®7:1),

The results for participants’ clinical characterization
are also in line to the scientific literature. Studies show
that the prevalent anatomical sites of cancer are the
oropharynx as well as the oral cavity, and that 90% of
histologic diagnoses consist of squamous cell carcinoma
in advanced staging(>16-18),

Twenty-eight (46.67%) patients indicated regular
and 40 (66.67%)
cigarettes, even during the radiation therapy. Other

use of alcohol indicated use of
studies also identified a high prevalence of HNC patients
who maintained a regular use of these substances during
the oncological treatment(6-17),

The use of alcohol and cigarettes along with
oncological treatment results in a negative impact
on the response of the latter, and the use of these
substances after diagnosis and during treatment can be
a risk factor for a secondary malignancy®”. In addition,
studies indicate that alcohol consumption is also a
prognostic factor for this type of cancer, i.e. the heavy
alcoholist presents a worse disease prognosis compared
to non-heavy alcoholists that have stopped consuming
alcohol(19-20),

Given this scenario, it is worth mentioning that
since the 1980s Brazil has been deploying, through the
National Cancer Institute (INCA), a set of national actions
that constitute the National Tobacco Control Program
(PNCT), which aims to reduce the prevalence of smokers
and, consequently, the morbidity and mortality rates
related to tobacco use®®V. Furthermore, it is important to
highlight the health professionals’ participation in public
policies, with emphasis on the promotion of population
education on anti-tobacco programs with the purpose of
raising awareness of smokers to stop smoking.

This study shows that from the 60 participants,
43 (71.67%) are in advanced staging of the disease
(III, IV) and, of these, 29 (48.33%) combined the
radiation therapy with the surgery, which is consistent
with the literature for this audience, which claims that
radiation therapy is considered the standard modality
for initial stage cancers and, in more advanced cases,

the association of radiation therapy with surgery and/or
chemical therapy is indicated(22:24,

CRF is evidenced by the literature as a serious clinical
problem and one of the most frequent and debilitating
symptoms that affect HNC patients undergoing radiation
therapy. In addition, it is responsible for the main causes
of psychological disturbances, reduction of activities
of daily living, social isolation, loss of motivation, and
reduction of health-related quality of life, and may also
influence negatively the conduction and adherence to
treatment®5-27,

A prospective study held with 40 patients with
nasopharyngeal cancer aimed to evaluate the fatigue
levels during radiation therapy and the possible causes
of the symptom. As a result, the study identified that
60% of patients had acute fatigue during treatment,
which persisted after its term. The research associated
as possible causes for fatigue induced by radiation
the toxicity caused by the treatment, as the increased
production of pro-inflammatory cytokines [tumor
necrosis factor-a (TNF-a) and Interleukin 1-B of the
hippocampus, for example]®.

Corroborating the previous study, another recent
study conducted in the United States with HNC patients
also detected the presence of inflammatory markers,
demonstrating that the presence of these markers due
to cellular toxicity caused by the radiation therapy is
associated with one of the triggering factors of fatigue®®.

In this sense, one can note that the etiology of
the symptom is complex, and can be linked not only to
the intensity of the radiation received, but also to the
consequence of alterations at a cellular level, especially
at signaling ways in the tumor microenvironment,
as in the exacerbated release of pro-inflammatory
cytokines and chemokines, for example®®39, Thus, the
inflammatory process resulting from radiation therapy
may also be one of the possible causes of fatigue®®®,
besides issues involving the psychological state, as
stress and nutritional changes(®-9:29-30),

A review study corroborates that the CRF etiology
is complex and multidimensional, involving several
potentially aggravating and contributive elements,
including factors related to the tumor itself, psychological
conditions, comorbidities and side effects associated
with anticarcinogenic therapies or other medicines(*?.

In this research, all domains in the fatigue scale
had their scores increased, showing median values of
greater magnitude in T2 and T3, when compared to
the T1 values, indicating an increase in fatigue levels
during radiation therapy. The affective domain was
the only measure that remained with similar median
values in T2 and T3, indicating stability of the score on
this dimension.
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The results of this study are consistent with the
findings of a prospective cohort study held in Amsterdam
with 458 patients, identified a
association between the toxicity resulting from radiation

which significant
therapy with the impairments in all physical, emotional,
social and role performance domains. In this way, the
study identified that the effects of radiation therapy
lead to an increase in the fatigue symptom and an
influence in all domains assessed, negatively affecting
the biopsychosocial dimensionsY,

Another prospective study performed in Brazil
with 41 HNC patients undergoing radiation therapy
identified the presence and increase of fatigue in
100% of participants and, despite not having assessed
independently the most affected domains, identified the
increase of the average of the total score during the
course of treatment for all participants®®.

According to the National Center for Complementary
and Integrative Health, CFR affects 90% of oncology
patients, and may negatively influence all areas of the
individual’s life, making him or her too tired to take
part in activities of daily living, relationships, social
events and employment. In this sense, the quality of
life decreases and the impairments related to adherence
and continuity of treatment increase?.

Considering the results of this investigation, it
is emphasized the importance of early detection and
evaluation of the symptom of fatigue in HNC patients
undergoing radiation therapy. Thus, by identifying the
domains affected, a planning can be developed along with
strategies that meet the individual needs of each patient
and relieve and/or reduce the symptom of fatigue.

The literature highlights allopathic and non-
allopathic strategies to relieve fatigue and other
symptoms caused by cancer and its treatment. Among
the non-allopathic strategies, there are highlighted the
Integrative and Complementary Practices (ICP), such as
yoga, meditation, acupuncture, relaxation techniques
(such as breathing exercises, guided imagination, and
progressive muscle relaxation), Tai Chi Chuan, Qi Gong,
curative treatment, hypnotherapy, among others, that
are used concurrently with the conventional treatmentG2,

All these practices are focused at the integral/
holistic assistance of the individual and have been
widely used in cancer patients, proving to be effective in
pain management and reduction of anxiety and fatigue,
among other adverse events of treatment, besides
improving the patients’ well-being, thus contributing in
the conduction of the conventional cancer treatment(32-33),

The limitations of this study consist of the reduced
number of studies that specifically assess the affected
domains for a better theoretical basis that serves as
a comparison to this research. Most studies that use
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specific instruments to evaluate fatigue presents a value
for total fatigue, or within the symptom subscale in
psychometric instruments that assess the health-related
quality of life(®2528),

In addition, another limitation refers to the non-
randomization of subjects in IG and CG, due to users’
low acceptance of the relaxation and guided imagery
ICP; the reduced sample size is also mentioned because
this study was carried out in a single center in Brazil.

Thus, further research with similar investigations
is recommended to produce studies that will allow the
identification of the frequency of fatigue and its influence
on different domains (physical, emotional, social), which
also influences the choice of the intervention to be
adopted, which may be allopathic or not.

Thefindings of this study contribute to the knowledge
of professionals who work providing assistance to cancer
patients, in order to motivate the use of psychometric
instruments for evaluation of fatigue and identification
of the affected domains, because it is an effective and
low-cost evaluation, which provides evidence for the
implementation of strategies for relief and/or reduction
of the symptom.

Conclusion

The results show an increase of fatigue during
the course of radiation therapy, allowing the inference
that the symptom of fatigue caused by treatment
negatively affects the patients in different domains
(global, behavioral, and sensory/psychological), and can
influence the everyday life and the conduction of the
oncological treatment of patients.

In order to provide a holistic treatment, it is
important to evaluate the fatigue levels, as well as those
of the affected domains, throughout the treatment,
since that, as soon as the symptom is detected,
health professionals can start applying strategies for
fatigue reduction, thus contributing in the conduction
of conventional treatment, but also contributing to the
patient’s well-being.
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