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Abstract

Context. Scales to assess the fatigue in patients with cancer may help the clinical decision-making process.

Objectives. The objective of this study was to cross-culturally adapt and determine the validity of the Brazilian version of

Cancer Fatigue Scale.

Methods. Translation and cross-cultural adaptation followed the recommendations of international guidelines. One

hundred fifty-one women with breast cancer participated in the validity phase and they filled out the Brazilian version of

another instruments (Piper Fatigue Scale Revised, Beck Depression Inventory, Verbal Numerical Rating Scale, and Karnofsky

Performance Scale). The measurement properties of reliability, internal consistency, and validity were measured.

Results. The few discrepancies identified in the back-translation were solved by consensus, and the Cancer Fatigue Scale

was successfully translated and cross-culturally adapted. The Brazilian version of Cancer Fatigue Scale showed good stability
(test-retest reliability intraclass correlation coefficient = 0.95, 95% CI = 0.94—0.97 and interexaminer reliability intraclass
correlation coefficient = 0.98, 95% CI = 0.97—0.99) and good internal consistency (Cronbach’s alpha >0.70 for the three
subscales/domains). The high correlation was found with Piper Fatigue Scale (r = 0.643) and Beck Depression Inventory

(r=0.509) in terms of validity. However, a reasonable correlation was found with Verbal Numerical Rating Scale (r = 0.302)

and Karnofsky Performance Scale (r = —0.324).

Conclusion. Here, we validated the Cancer Fatigue Scale in breast cancer Brazilian women meaning its use for the

identification and evaluation of cancerrelated fatigue in patients with breast cancer. ] Pain Symptom Manage
2019;57:1130—1136. © 2019 American Academy of Hospice and Palliative Medicine. Published by Elsevier Inc. All rights reserved.
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Introduction

Fatigue is one of the most common and distressing
symptoms of cancer. As a consequence, it significantly
affects the usual activity, affects the patient’s quality of
life, and is difficult to treat." Cancer-related fatigue

(CRF) is defined as “a distressing, persistent, subjec-
tive sense of physical, emotional, and/or cognitive
tiredness or exhaustion related to cancer or cancer
treatment that is not proportional to recent activity

. . . . 2
and interferes with usual functioning”.
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CRF has been accepted as a diagnosis in the Interna-
tional Classification of Diseases, because of its preva-
lence and its impact of function.” The prevalence
rates for CRF depend on the studied population, the
evaluation methods, and the demographic factors.*
During the treatment, 58% to 94% of the patients
with breast cancer experience CRF.” Furthermore, it
is estimated at an average of 30% in the cancer survi-
vors, which continues to show the symptom after the
end of the treatment."”

However, despite the current recommendations®®
that suggest regular investigation of CRF, this symp-
tom has been underreported by patients and not
treated adequately by health professionals.”’

Owing to an increased interest and research of
CRF, more than 40 different instruments have been
developed to assess CRF and have been used for clini-
cians.”® These instruments have strengths and weak-
nesses, and there exist no recommendations
describing which measure is the most proper.' The
systematic review” suggests only five instruments with
nearly ideal psychometric properties: Functional
Assessment of Cancer Therapy—Fatigue, Chalder
Fatigue Scale (C-CFS), Brief Fatigue Inventory, Cancer
Fatigue Scale (CFS), and Multidimensional Fatigue
Symptom Inventory—Short Form. Of these five instru-
ments, the first three were already validated for the
Brazilian language.” '

Therefore, we decide to translate and validate the
CFS because of its compactness, it is brief, it is easy
to complete,'” and besides it is a widely used instru-
ment for the evaluation of cancer patients, classified
as an excellent tool because it contains the main do-
mains of the fatigue with a high reliable and excellent
psychometric properties.'” The CFS was developed in
Japan,'* and the validity and reliability has been tested
in Iranian language,]5 Chinese,'? German,'® Greek,'®
Turkish, 7 and Persian.'®

The CFS consists of 15 items that assess fatigue in
three domains: physical (seven items), affective (four
items), and cognitive (four items). Each item is as-
sessed on a five-point Likert scale (1 = no to
5 = very much), and the possible scores range from
0 to 28 for physical, 0 to 16 for affective, and 0 to 16
for cognitive domains. The sum of domains (0—60)
represents the total fatigue ranging, where higher
scores indicate a higher degree of fatigue.'”

Therefore, the translation and validation of the
CFS for Brazilian language is of great importance for
the international understanding of the properties
of its measures when used in different cultural con-
texts, and the use of this same questionnaire
in different countries will improve the comparison
of the results between different studies. Furthermore,
the validation of this instrument may help the clinical
decision-making process aiming at the patient’s

well-being and better quality of life and favoring its
recovery.

The purpose of the present study was to translate,
cross-culturally adapt, and determine the validity
of the Brazilian version of Cancer Fatigue Scale
(B-CFS) in patients with breast cancer.

Methods

This study was conducted at the Erasto Gaertner
Hospital (Curitiba, Brazil) and approved by the
Hospital’s Research Ethics Committee (protocol:
1.289.354), and all the participants signed the
informed  consent. It is  registered on
REBEC—Brazilian Clinical Trials (RBR-39247H).
Individuals (women) eligible for this study had been
diagnosed with primary breast cancer, in the physio-
therapeutic treatment, aged between 18 and 65 years,
with preserved communication and comprehension
skills. We excluded pregnant women, those with
psychiatric and/or neurological disorders, those
with heart disease, those with chronic respiratory
insufficiency, and participants who refused to join
or were unable to respond to the research question-
naire (score less than 16 in Brazilian version of
Mini—Mental State Examination).”’

Procedures involved two phases: translation and
cross-cultural adaptation of CFS, and assessment of
the measurement properties.

The process followed the recommendations of in-
ternational guidelines®' and authorized by the authors
of the original questionnaire. The translation and
cross-cultural adaptation followed five stages: transla-
tion into Brazilian Portuguese language, synthesis of
translation, back translation, consensus of expert com-
mittee, and pretest of prefinal version.

Two bilingual translator’s native speakers of Brazil-
ian Portuguese translated the instrument: one is a
health professional with experience in cancer and
the other is not related to the health area. The trans-
lation outcomes were discussed by the translators and
authors of the study, and a first version was produced.
This first version was translated back to English by two
native speakers, none with health professional or prior
knowledge of the original version of CFS."" To estab-
lish consensus, a committee of experts reviewed a
document containing the translations, back-
translations, original versions, and a report prepared
by the researcher’s team including each item of the in-
strument, alternative answers, and instructions, with
the differences found between versions. The commit-
tee’s decisions aimed at ensuring semantic, idiomatic,
experimental, and conceptual equivalence between
versions. The prefinal version was administered to 33
eligible subjects to test for any difficulties in items’
comprehension. Later, nine women were excluded.
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To verify the comprehension of the instrument by
participants, they were questioned about each of the
items on a range of 0 (did not understand anything)
to 5 (understood perfectly and has no doubt). In addi-
tion, we included three more open-ended questions
answered by participants [1) What was the compre-
hension difficulty? 2) Do you suggest any changes?
and 3) Could you explain what did you understand
with your own words?]. Furthermore, we questioned
the interviewer about his/her perception of the partic-
ipant’s level of understanding, with three options:
1—*“She understood perfectly,” 2—“She had some dif-
ficulty,” or 3—“She does not understand.” Thus, the
report prepared for research team with percentage
of understanding to the committee that verified that
all recommended steps had been followed. Then,
the final version of Brazilian Cancer Fatigue Scale
was established (Fig. 1).

The psychometric properties (reliability, internal
consistency, and validity) were measured. The sample
size was determined according to the study by Terwee

et al.,22 which suggest at least the ratio of four to 10

participants for each items of the instrument that con-
tains 15 questions. Then, 151 women with breast can-
cer participated in this phase (77 women were
excluded).

After the researcher collected sociodemographic
data and clinical characteristics, the B-CFS was
applied three times to be self-reported for measure-
ment properties suggested by the COSMIN
initiative.””

The test-retest reliability assesses the consistency be-
tween the responses given by participant on different
occasions and was evaluated twice by the same exam-
iner, with 15-day interval between the assessments
at the same time and after the first interview. The
other examiner applied the instrument 1 hour after
the first examiner evaluated the interexaminer reli-
ability. Despite being self-administered, we performed
this step because the sample consisted of individuals
weakened by difficult diagnosis, where memory could
be affected owing to clinical instability. Reliability

= u .
Neste momento... NEo | poieo Moderada | Considera | -,y
1 Vocé fica cansado (a) facilmente? 1 2 3 4 5
2 Ao sentir fadiga/cansago, vocé sente a
X . 1 2 3 4 5
necessidade de se deitar?
3 | Vocé se sente exausto (a)? 1 2 3 4 5
4 Vocé acha que se tornou uma pessoa 1 2 3 4 5
descuidada/desarrumada?
5 Egge se sente entusiasmado (a) /animado 1 2 3 4 5
6 Vocé sente seu corpo 1 2 3 4 5
pesado/sobrecarregado e cansado?
7 Vocé acha que comete mais erros/se 1 2 3 4 5
confunde quando esta falando?
8 che sente interesse em fazer alguma 1 2 3 4 5
coisa?
9 | Vocé se sente de saco cheio? 1 2 3 4 5
10 | Vocé sente que esta ficando esquecido (a)? | 1 2 3 4 5
11 Vo_ce c;ansegue se concentrar em algumas 1 2 3 4 5
coisas?
12 | Vocé tem indisposicao facilmente? 1 2 3 4 5
13 | Vocé sente que seu raciocinio ficou mais 1 2 3 4 5
lento?
14 | Vocé mesmo consegue se encorajar para
. 1 2 3 4 5
fazer alguma coisa?
15 | Vocé sente tanta fadiga/cansago que vocé
= 3 1 2 3 4 5
n&o sabe o que fazer com vocé mesmo?

Método de calculo
Some 0s numeros para cada fator

Fator 1= (itens 1+ 2+ 3 + 6 + 9 + 12 + 15) — 7[

Fator 2 = 20 — (itens 5+ 8 + 11 + 14)
Fator 3 = (itens4+7 + 10 + 13) - 4
Some todos os fatores

*subtracoes ajuste para 0 para condigao de ‘sem fadiga’.

P.] (sub-escala fisica)

[ P.] (sub-escala afetiva)

[ P.] (sub-escala cognitiva)
P.] (pontuacéo total)

Fig. 1. B-CFS validated and culturally adapted to the Brazilian language. Brazilian— Cancer Fatigue Scale (B-CFS) Esse ques-
tiondrio contém perguntas sobre sensacoes de fadiga/cansaco que vocé possa estar sentindo. Para cada questao, por favor,
circule apenas um nimero que melhor descreva sua condicao atual. Tente responder baseado em sua primeira impressao,

sem pensar profundamente sobre cada questao.
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analyses were conducted using intraclass correlation
coefficients (ICCs) with 95% CIs and agreement
was analyzed by the method proposed by Bland-
Altman. The following criteria®* were used to interpret
the ICC <0.40 as poor, =0.75 as moderate, and > 0.75
as excellent.

The suitability of the scale was initially tested by
the Kaiser-Meyer-Olkin test (>0.50) and the Bartlett
Sphericity Test (P < 0.05). The confirmatory factor
analysis followed the procedure used by the instru-
ment’s founder,'/1 so that the factor extraction method
used was the main components with Varimax rotation,
whereas the internal consistency of the subscales was
measured by Cronbach’s alpha. Values between 0.70
and 0.90 were considered good and greater than
0.90 were considered excellent.””

Finally, the participants filled out the Brazilian
version of another instruments to evaluate the validity
(construct, convergent, and divergent) using Pear-
son’s correlation coefficient. The magnitude scale™
used to interpret the correlation coefficient was
considered: r < 0.1 = trivial; 0.1—0.29 = small; 0.30—
0.49 = moderate; 0.50—0.69 = high; 0.70—0.90 = very
high and r > 0.90 = almost perfect.

The Brazilian version of Piper Fatigue Scale—
Revised”® was used to test the construct validity. The
pain intensity measured with the Verbal Numerical
Rating Scale (VNRS-11)?” and depression measured
with the Brazilian version of the Beck Depression In-
ventory™ were used to test the convergent validity.
And finally, the Karnofsky Performance Scale”’ was
used to test divergent validity of the Brazilian CFS.

Results

Translation and Cross-Cultural Adaptation

Some discrepancies between the original version
and those analyzed by the committee were observed
during the translation and back-translation process.
These discrepancies were solved by means of strategies
on how addition, omission, or word substitution in an
attempt to search for semantic, conceptual, idiomatic,
and experimental equivalence.

With these strategies, it was possible to generate
equality in expression in Brazilian language. All the
modifications were performed before pretesting with
33 participants. Less than 20% (ranging from 0% to
18.1%) of the participants demonstrated difficulties
in understanding each of the questions, not further
indicating the need for revision.

Reliability, Internal Consistency, and Validity

The study included 151 participants. Table 1 shows
the sociodemographic and clinical characteristics of
the sample.

Brazilian Version of Cancer Fatigue Scale 1133
Table 1
Characteristics of the Study Participants (N = 151)
Variable n (%)
Marital status
Married 78 (51.7)
Single 33 (21.9)
Divorced 14 (9.3)
Separated 12 (7.9)
Widow 8 (5.3)
Stable union 6 (4.0)
Age in yrs (mean =+ standard error) 49.4 £9.2
Schooling
Incomplete middle school 29 (19.2)
Complete middle school 21 (13.9)
Incomplete high school 21 (13.9)
Complete high school 51 (33.8)
Incomplete higher school 3 (2.0)
Graduated 26 (17.2)
Clinical diagnosis
Unilateral breast cancer 129 (85.4)
Bilateral breast cancer 4 (2.6)
No diagnosis described in medical records 18 (12)
Histopathological diagnosis
Invasive ductal carcinoma 84 (55.6)
Invasive lobular carcinoma 14 (9.3)
Invasive lobular duct 3 (2.0)
Low differentiated adenocarcinoma 3 (2.0)
Mucinous carcinoma 2 (1.3)
No diagnosis described in medical records 45 (29.9)
Diagnostic time in months 22.1 £ 36.5

(mean =+ standard error)

The reliability and concordance results of the intra-
examiner and interexaminer tests are presented in
Table 2. The results indicate high reliability
(ICC = 0.95 and 0.98, respectively) and good agree-
ment by Bland-Altman (differences close to zero).

The suitability of the scale was evaluated using
a factor analysis with a Varimax rotation following
the procedure used by the instrument’s founder.
The fit of the model was examined through the
assumptions of factor analysis. Thus, the Kaiser-
Meyer-Olkin value was found to be 0.867 and
considered to be satisfactory. In addition, Bartlett
Sphericity Test (x° = 827.03; g.l.: 105; P < 0.000)
pointed to the adequacy of the data for conducting
the factorial analysis. Then, the B-CFS extracted three
components similar to the original fatigue scale. After
the removal of an item that presented an unsatisfac-
tory factorial load (Item 4 of the cognitive subscale),

Table 2
Results of Reliability and Concordance of Intraexaminer
and Interexaminer Test (N = 151)

1CC Bland-Altman
Reliability and — — —
Concordance  ICC  95% IC d 95% Cl of d SD of d
Intraexaminer 0.95 0.94, 0.97 —-0.75 —1.53, 0.30 4.83
Interexaminer 0.98 0.97,0.99 -0.13 -0.63, 0.38 3.16

ICC = intraclass correlation coefficient; d = bias difference between the two
measures; SD of d = standard deviation mean difference.
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the three factors presented a delimited factorial distri-
bution, each with at least three items, with its three ei-
genvalues greater than 1 (see Table 3), being
considered a cutoff point of 0.40 for factorial loads,
both in relation to the proximity of the items in the
analysis and adherence to the theory. These factors
corresponded to the physical (eigenvalue = 3.915),
affective  (eigenvalue = 2.305), and cognitive
(eigenvalue = 2.107) subscales that explained a total
of 59.4% of the variance. Items 1, 2, 3, 6, 9, 12,
and 15 loaded on the physical subscale exactly as the
original version. The same applied to the affective
subscale was constructed with Items 5, 8, 11, and 14.
However, Items 7, 10, and 13 loaded on the cognitive
subscale, meaning that only Item 4 was excluded.
This means that three dimensions of the original fa-
tigue scale appeared to also be present in Brazilian
version. Furthermore, each subscale had a good inter-
nal consistency, with Cronbach’s alpha above 0.70.
The B-CFS total and subscale scores were tested with
Piper Fatigue Scale—Revised for its correlation with

Table 3
Factor Loading Pattern (Followed by Varimax Rotation)
of the Cancer Fatigue Scale in Validation Phase (N = 151)

Factor Loading

Item Number and Content

of B-CFS Physical®  Affective’  Cognitive"

1. Do you become tired 0.765 —-0.019 0.207
easily?

2. Do you have the urge to 0.747 —0.094 0.209
lie down?

3. Do you feel exhausted? 0.742 —0.051 0.292

6. Does your body feel 0.771 —0.023 0.130
heavy and tired?

9. Do you feel fed-up? 0.672 —0.184 0.003

12. Do you feel reluctant? 0.598 —0.162 0.232

15. Do you feel such fatigue 0.717 —0.203 0.123
that you don’t know what
to do with yourself?

5. Do you feel energetic? —0.170 0.762 0.065

8. Do you feel interest in —0.180 0.746 —0.025
anything?

11. Can you concentrate on —0.044 0.651 —0.300
certain things?

14. Can you encourage —0.041 0.763 -0.213
yourself to do anything?

7. Do you feel that you 0.130 —0.126 0.793
more often make errors
while speaking?

10. Do you feel you have 0.387 —0.095 0.681
become forgetful?

13. Do you feel that your 0.268 —0.149 0.786
thinking has become
slower?

Eigenvalues 3.915 2.305 2.107

Percentage of variance 27.96 18.46 15.05
explained (%)

Cronbach’s alpha 0.87 0.71 0.75

coefficient

Bold values suggest that this item has been uploaded to the respective domain
of the corresponding column.

“Physical aspect of fatigue.

’Affective aspect of fatigue.

‘Cognitive aspect of fatigue.

the construct validity (Table 4). All correlations were
found to be positive and significant (P < 0.01) with
high or moderate magnitude.

Convergent validity was demonstrated between
the B-CFS scores with depression (r = 0.590) and
high association with pain (r= 0.302). However, nega-
tive correlations were found with functional impair-
ment by Karnofsky Performance Scale, which shows
the divergent validity with moderate magnitude coeffi-
cient (r = —0.324).

Discussion

The B-CFS validation process followed strictly the
steps of internationally recognized guidelines,2' result-
ing in the development of a valuable tool for health
care professionals who need to screen or investigate
possible clinical signs of cancer. Thus, the question-
naire followed the criteria recommended by the ideal-
izer,l/1 being objective, reliable, and valid in Brazilian
patients with breast cancer.

Differences were identified in the translation and
cross-cultural adaptation phase, which were discussed
among the translators and committee of specialists
to establish solutions. Because of the cultural and lin-
guistic discrepancy between the different countries, it
was necessary to use strategies such as substitution,
addition, or withdrawal of words or expressions after
thorough discussion on the choice of the best term.

These adjustments may be associated with the
inherent complexity of the study sample because
they are characterized by low schooling and advanced
age, where it was often necessary to read the questions
more on time so that the participants had a
clear perception of what was being questioned.

Table 4
Correlation Coefficients Between Brazilian Cancer
Fatigue Scale (B-CFS) and Piper Fatigue Scale (PFS)
Revised, Verbal Numerical Rating Scale, Beck Depression
Inventory, and Karnofsky Performance Scale

B-CFS

Instrument (Rated

Construct) Physical ~ Affective  Cognitive Total

Piper Fatigue Scale 0.651° 0.328" 0.479" 0.643
Revised (fatigue)

Verbal Numerical
Rating Scale
(pain)

Beck Depression
Inventory
(depression)

Karnofsky
Performance
Scale (functional

capacity)

0.327¢ 0.035 0.302"

0.538" 0.346" 0.506" 0.590"

—0.306°  —0.182" —0.265“ —0.324"

“P < 0.01 Pearson correlation.
’P < 0.05 Pearson correlation.
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Furthermore, emotional factors related to the health
condition should also be considered because the
different phases of the disease bring different percep-
tions and sensations of the symptoms to the individual
and may affect, even if indirectly, their comprehension
and response.

Therefore, these procedures have made the content
of B-CFS closer to the Brazilian reality because we
interpret strictly the meaning of each item associated
with fatigue and adapt it to reduce the criticism
regarding the cross-cultural differences as presented
in other versions of different languages.

After the transcultural adjustments, the analysis re-
sulted in a three-dimensional instrument with the
physical, cognitive, and affective subscales, according
to the original version.'” In the same way, we observed
strong correlations of the three subscales, indicating
that fatigue is a multidimensional phenomenon
requiring an enlarged view.

Similar to the original version, some B-CFS items
were loaded for two factors and because of the strong
correlation between physical and cognitive subscales,
some aspects of these factors could overlap. Then, as
the author of the scale suggests, in the score the result
of Item 4 is reduced, so it can be concluded that this
item does not influence the cognitive subscale.

In this way, internal consistency, retest reliability,
and correlations were found and were satisfactory,
similar to the original version."" We found positive
and high correlation coefficients between the B-CFS
and PFS, VNRS-11 and Beck Depression Inventory.
When related to the Karnofsky Scale, there was a nega-
tive moderate correlation between fatigue and func-
tional capacity, so that the greater the participant’s
fatigue, the lower his score. Overall, the Brazilian
version of the CFS appeared to be a valid and reliable
scale in the assessment of CRF in patients with breast
cancer.

Similar results were found in validation studies of
the Brazilian versions of “Fatigue Pictogram””’ and
“Piper’s Fatigue Scale Revised.”?® However, PFS has a
large number of assessed dimensions (temporal, in-
tensity, cognitive, behavioral, affective, and sensory),
which makes it expensive, impractical, and unfeasible
to be applied in the clinical routine.” By contrast, B-
CFS is objective, compact, brief, and easy to complete.
Furthermore, the results cited here ensure that this
scale provides the need to evaluate different dimen-
sions of CRF.

Conclusion

This is the first validation study of the CFS in Brazil-
ian version and warrants its use for the identification
and evaluation of cancerrelated fatigue in Brazilian
patients with breast cancer.
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