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ABSTRACT
Objective: Cancer-related fatigue (CRF) is one of the most
common symptoms in cancer and its treatment. It negatively
affects the quality of life of patients. Despite the frequent
occurrence of cancer-related fatigue and its negative effects on
patients, its physiopathological mechanism is unknown. For the
patient's quality of life to improve and the treatment procedure
to be successfully completed, daily measurement of tiredness and
regular follow-up are crucial. In this study, we aimed to evaluate
the validity and reliability of the Multidimensional Fatigue
Inventory-20 (MFI-20) in patients undergoing oncological surgery.
Methods: The study was conducted with a total of 200 patients
(61.5% who received only surgical treatment) who received
oncological treatment (at least surgery) in the general surgery
clinics of a university hospital between September 2017-July 2019.
The criteria of Beaton et al. were followed for the translation
process of the scale. Cronbach's alpha coefficient was calculated
for reliability and fatigue was compared with visual analog scale.
Confirmatory factor analysis (DFA) was performed to assess the
structural validity of the MFI.

Results: The total Cronbach's alpha coefficient was 0.94 (0.74 to
0.94). The CFA showed good construct validity and revealed five
dimensions. x2/df value is below 3 (2.216). The overall correlation
between MFI and VAS-fatigue was highly significant (p<0.000),
indicating a strong relationship.

Conclusion: In this study, the Turkish version of the MFI-20 was
found to have high internal consistency and appropriate construct
validity. The use of MFI-20 for the evaluation of fatigue in
individuals who have undergone oncological surgery is valid and
reliable.

multidimensional

Keywords: Cancer related fatigue; fatigue

inventory; reliability; validity.
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Amag: Kansere bagli yorgunluk, kanser ve tedavisinde en sik
gorilen semptomlardan biridir. Hastalarin yasam kalitesini
olumsuz etkiler. Kansere bagl yorgunlugun sik gorilmesine ve
hastalar Uzerindeki olumsuz etkilerine ragmen fizyopatolojik
mekanizmasi bilinmemektedir. Hastanin yasam kalitesinin artmasi
ve tedavi slrecinin basarih bir sekilde tamamlanmasi igin
yorgunlugun giinlik olarak olglilmesi ve dizenli takip edilmesi
buyik 6nem tagimaktadir. Bu ¢calismada, Cok Boyutlu Yorgunluk
Envanteri-20'nin (MFI-20) onkolojik cerrahi gegiren hastalarda
gegerlilik ve guvenilirligini degerlendirmeyi amagladik.

Yoéntem: Arastirma Eylil 2017- Temmuz 2019 tarihleri arasinda bir
Uiniversite hastanesinin genel cerrahi kliniklerinde onkolojik tedavi
alan (en az cerrahi gegiren) toplam 200 hasta (sadece cerrahi
tedavi alan %61,5) ile gergeklestirildi. Olgegin ceviri islemi
icin Beaton ve ark.'nin kriterleri izlendi. Guvenirlik igin Cronbach
alfa katsayisi hesaplandi ve vyorgunluk gorsel analog skala
karsilastirildi. MFI'nin yapisal gegerliligini degerlendirmek igin
Dogrulayici faktor analizi (DFA) yapildi.

Bulgular: Toplam Cronbach alfa katsayisi 0.94 (0,74 ile 0,94)
bulundu. DFA iyi bir yapisal gegerlilik gosterdi ve bes boyut ortaya
cikardi. x2/df degeri 3’tn altindadir (2.216). MFI ve VAS-yorgunluk
arasindaki tim korelasyon ileri derecede anlamliydi (p<0,000) ve
bu da gticlt bir iliskiyi géstermektedir.

Sonug: Bu ¢alismada, MFI-20'nin Tirkge versiyonunun yiksek bir
ic tutarhhiga ve uygun vyapi gegerliliginin oldugu belirlendi.
Onkolojik cerrahi gegirmis bireylerde yorgunlugun
degerlendirilmesi igin MFI-20 kullanimi gegerli ve guivenilirdir.
Anahtar Kelimeler: Kansere baglh yorgunluk; ¢ok boyutlu
yorgunluk envanteri; gtivenilirlik; gegerlilik
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Introduction

Cancer is an important health problem worldwide.! One
of the most prevalent symptoms of cancer and cancer
therapy is Cancer related fatigue (CRF). Patients' quality
of life is adversely affected.?® CRF can develop suddenly,
unlike the fatigue characteristics experienced by healthy
individuals. It is disproportionate to effort, and relaxation
is not available with rest and sleep.® The prevalence of
total CRF in patients diagnosed with cancer is 14.3%-
100%, treatment-related CRF is between 80-90%.% The
incidence of this symptom may vary according to the
definitions, criteria for evaluation as fatigue, cancer type,
and  anti-cancer treatment.®®  Fatigue  causes
deterioration in patients' quality of life, often associated
with weakness, loss of energy, physiological and
psychological changes.?® Patients often describe fatigue
using different expressions such as weariness, weakness,
and lack of energy.**? National Comprehensive Cancer
Network (NCCN), on the other hand, defines fatigue as an
uncomfortable, persistent, subjective feeling of
weariness or exhaustion that is out of proportion to
recent activity related with cancer and cancer treatment
and interferes with normal life.®13

Despite the frequent occurrence of CRF and its negative
effects on patients, its physiopathological mechanism is
unknown. Its pathogenesis consists of complex and
multifactorial mechanisms involving the interaction of
dynamic, clinical process, and cognitive, emotional,
psychosocial, and somatic factors.®® In people with
cancer, weakness can be caused by surgery, abnormal
blood values, and electrolyte levels, infection, and
hormonal changes. Often, fatigue develops due to cancer
and its treatment, as there are many comorbid factors
involved.’ It has been reported that variables such as
changes in protein and hormone levels associated with
the inflammatory process, increase in the amount of
energy spent to remove metabolic wastes from the body

after anticancer treatment, production of toxic
substances by cancer, skeletal muscle loss,
desynchronization of circadian rhythms, change in

cytokine levels (primarily proinflammatory cytokines),
depression, anemia, cachexia, and hypothyroidism are
effective on cancer fatigue.>?’

For the patient's quality of life to improve and the
treatment procedure to be successfully completed, daily
measurement of tiredness and regular follow-up are
crucial. It is observed that in the literature,
multidimensional scales have been developed to
evaluate the cognitive, emotional, and psychosocial
characteristics of fatigue.18-20

Scales evaluating fatigue in the literature generally
evaluate it with either quantitative or qualitative
measurements in the psychological or physiological
dimension. There are multiple variables in the etiology of
cancer fatigue. All these evaluation tools are difficult and
impossible to use in daily practice. In routine practice, the
diagnostic process of fatigue is similar to the assessment
of pain, which is subjective data.* Therefore, nurses need
a brief assessment tool to evaluate the fatigue status of
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cancer patients.?! For this reason, we aimed to establish
the Turkish language and content The Multidimensional
Fatigue Inventory (MFI) scale's reliability and validity,
which includes the evaluation of different dimensions of
cancer-related fatigue, based on the information
provided.

Methods

Study Design
The study was conducted in descriptive type.

Setting and Samples

Patients who underwent cancer surgery in the university
hospital in Istanbul between September 2017 and July
2019 participated in this study. After explaining the
content and purpose of the study to the participants, the
patients who met the research criteria and gave consent
to participate in the study constituted the sample.

The G Power (3.1.9.2) (Kiel University, Germany)
application was used for power analysis to calculate the
sample size. As a result of the power analysis, the
difference between the primary treatment groups in
terms of Multidimensional Fatigue Inventory (MFI) score
was found to be type 1 error: p<.05, sample size=200, and
power level was .86 according to effect size =.253.
Patients who were adults (218 years), and had cancer of
lung, liver, gastric, colorectal, pancreatic, kidney,
bladder, breast and underwent elective cancer surgery
under general anesthesia and had no disabilities and
could read, write, understand, and speak Turkish that
could affect the interview, and were accepted to
participate in the study. Patients who had undergone
thyroid cancer surgery (it will affect the level of fatigue
metabolically) and had a neurological disorder and were
administered drugs that could affect severe cognitive or
communication deficits were excluded from the study.

Ethical Considerations

Ethical approval (no: 368415/04.10.2017) from the
Istanbul University Cerrahpasa Clinical Research Ethics
Committee, and institutional permission (no:
192686/22.05.2017) were obtained to conduct the study.
A face-to-face questionnaire was used to gather the data.
It was explained to the patients that answering the
questionnaire was completely voluntary. The patients
gave their verbal and written agreement to take part in
the study. In addition, permission was obtained from the
author to use the scales in the study.

Study Protocol

Patients
Data such as socio-demographic characteristics of the

patients, diagnosis of the disease and surgical
intervention, date of diagnosis, primary treatment
method  (surgery, chemotherapy, radiotherapy),

treatment methods applied at the time of the study,
recurrence status, presence of metastasis, date of
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surgical intervention, type of surgical intervention,
completion time of surgical intervention were recorded.

Language Equivalence and Content Validity of the Scale
For the translation of the scales, the criteria of Beaton et
al. (22) were followed.

In the first stage of the pilot testing process, two
translators and two other researchers, who were
informed about the purpose of the process, assessed the
MFl's original English version and its translation into
Turkish to ensure conceptual similarity. Differences in
the translation results of the scale items were arranged
by consensus. To assess the content validity of the scale,
a team of five experts in the field of oncology and surgical
oncology (1 internal medicine nurse, 2 surgical nurses,
and 2 general surgeons) evaluated the content validity of
the scale and found that the “content validity ratio” and
“content validity index” values of the two scales were 1.
Then, the Turkish version of the scale was completed
before the pilot study.

This the version was tested in pilot group of 20
patients. Before issuing the final version of the scale, it
was ensured that the patients had similar demographic
characteristics. Patients were asked which items they had
difficulty understanding and answering. All patients were
able to complete the questionnaire on their own without
intervention. There were no negative comments from
patients after the test. Therefore, a major change was
not considered necessary. These 20 questionnaires were
not included in the study. The patients' questionnaire
was completed in an average of 10 minutes.

Construct Validity and Reliability

Confirmatory factor analysis (CFA) was performed to
evaluate the construct validity of the MFI. The CFA
findings indicated that the standard values of each item's
corresponding factors were all significantly large (>0.70).
Many fit indices are used for confirmatory factor analysis.
In this study, x2/df, RMSEA, SRMR, CFl, and GFI were
examined.

Reliability is the stability of the measurement values of a
measurement tool as a result of repeated measurements
under the same conditions. In the “Reliability Analysis”
applied to test the reliability of the scale in this study, the
internal consistency reliability of the scale was calculated
by considering the item total score correlation and
Cronbach's alpha coefficient. Test-retest method was not
used to ensure reliability. Because in this study, the
fatigue status of patients undergoing oncologic surgery
was evaluated and it was not found appropriate to
measure at the time interval suitable for test-retest (2 to
4 weeks later).

In clinical practice, VAS is often used to assess fatigue. To
assess the subscales in the scale, cut-off points from the
study by Baussard et al. (21), which assessed fatigue in a
similar sample group to the present study, were used.
According to this study, the lower limit of “0” on the scale
indicates no fatigue, while the upper limit of “10”
indicates extreme fatigue. Patients were asked about
their fatigue, weakness and exhaustion levels separately
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while applying the VAS scale. The threshold was 5.5 cm
for physical fatigue and 7 cm and above for psychological
fatigue. The MFI's Cronbach's alpha in this study was
0.946 and the item total correlation values were 0.292-
0.833 (min-max).

Statistical Analysis

The study was carried out on 200 subjects. The data were
analyzed with IBM SPSS Statistics 25 and IBM SPSS AMOS
25 programs. While evaluating the study data, frequency
distribution for categorical variables and descriptive
statistics for numerical variables were given.
Independent samples t test was used to determine
whether there were differences in MFI and VAS scores.
One Way ANOVA was used to determine whether there
was a difference between more than two groups. As a
result of "one-way analysis of variance" (ANOVA),
Levene's test was used for homogeneity of variance.
Then, which group or groups the difference originated
from was checked with the "multiple comparison test"
(Bonferroni or Tamhane's T2). The Bonferroni test was
used to examine the difference between the groups in
the variables that provided variance homogeneity, and
Tamhane's T2 test was used to examine the difference
between the groups in the variables that did not provide
the variance homogeneity. The results were presented in
tables using confirmatory factor analysis for scale validity
and Cronbach's alpha value for reliability and Pearson
correlation analysis for the relationship between
domains.

Results

Fifty percent of the patients were female, mean age was
53.26%+13.00, mean BMI was 27.08+5.57, 86.5% were
married, 31.5% were primary school graduates, 35%
were retired, 50% were smoking, and 18.5% consumed
alcohol. We assessed whether the type of cancer, time
since diagnosis, type of treatment and type of surgical
intervention affected patients' fatigue levels. We found
that there was a significant correlation between the
mean VAS scores for cancer, treatment type and type of
surgical intervention and the mean MFI scores for
treatment type (Table 1).

Construct Validity of the Scale

The internal consistency of the factors (total Cronbach’s
o coefficient: 0.946) was higher than 0.70.The
Cronbach's a coefficients of each of the five subscales of
the MFI-20 range between 0.74 and 0.94. An item-total
score correlation coefficient of 0.30 and above is
interpreted as good for reliability. It was decided in this
study not to remove any item in the scale since no item
was found to be below 0.30 and no item in the item
analysis significantly changed the Cronbach's a value
when any item was deleted (Table 2).
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Table 1. Distribution of Participants' Socio-demographic and Disease Characteristics

N %
Gender Woman 101 50,5
Man 99 49,5
Age (MeantSD) 53,26+13,00
BMI (Mean+SD) 27,0845,57
Marital status Married 173 86,5
Single 27 13,5
Illiterate 8 4,0
Literate 12 6,0
Education levels Primary education 63 31,5
High school 63 31,5
University 53 26,5
Graduate 1 0,5
Working 55 27,5
. Unemployed 19 9,5
Working status Retired 70 350
Housewife 56 28,0
Cigaret Yes 100 50,0
No 100 50,0
Yes 37 18,5
Alcohol No 163 81,5
VAS MFI
N % MeantSD MeantSD P! p?
Colorectal cancer 70 35,0 5,62+2,55b 67,39+17,81 .012* 444
Breast cancer 33 16,5 6,73+2,28 74,58+15,69
Gastric cancer 28 14,0 5,95+2,00 67,07+£15,39
Type of cancer Pancreatic cancer 20 10,0 7,26%£2,01 70,20+17,67
Lung cancer 16 8,0 7,31+1,422 68,94+16,43
Kidney cancer 13 6,5 6,83+1,53 69,08+£16,83
Bladder cancer 12 6,0 7,03+1,86 62,08+16,66
Other* 8 4,0 6,85+1,43 71,25+16,31
Less than 2 years 154 77,0 6,28%2,32 67,45%+16,10 .552 .086
Time after diagnosis 2-5 years 35 17,5 6,74+1,68 73,37+£17,63
More than 5 years 11 5,5 6,25+2,70 74,64+21,94
Surgical treatment 123 61,5 5,96+2,45b 65,76+16,25b .004* .001*
Type of treatment Surgery+chemotherapy 43 21,5 7,16+1,602 71,63+15,80
Trimodal treatment** 34 17,0 6,81+1,78 76,71+17,512
Type of intervention Open surgical intervention 165 82,5 6,65%2,06 69,95+16,42 .001* .052
Closed surgical intervention 35 17,5 4,99+2,57 63,86+18,09

*Lymphoma=2, Uterine Cancer=1, Prostate Cancer=5 **Trimodal treatment: Surgery+radiotherapy+chemotherapy, 1:VAS, 2:MFI

115



Ozhanli et al., MFI-20 Oncology Version

Table 2. MFI-20 and Sub-Scales Reliability

ltem-total Cronbach's Alpha
Sub-Scales of MFI-20 Item . (if the itemis  Cronbach's alfa
correlation
deleted)
mfil5 0,813 0,942
mfil2 0,789 0,942
mfild 0,833 0,941
. mfi4 0,793 0,942
General fatigue mfi3 0,755 0,942 0,947
mfi38 0,763 0,942
mfi20 0,708 0,943
mfi40 0,697 0,943
mfi21 0,481 0,945
mfi22 0,608 0,944
Physical fatigue mfi24 0,577 0,944 0,826
mfil 0,443 0,946
mfi25 0,538 0,945
mfil9 0,610 0,944
mfil6 0,751 0,942 0,946
L mfi2 0,599 0,944
Reduced activity mfil7 0,610 0,944 0,851
mfill 0,526 0,945
mfi29 0,727 0,943
mfil8 0,292 0,947
mfi32 0,594 0,944
A mfi33 0,504 0,945
Reduced motivation mfi30 0,328 0,947 0,745
mfi28 0,600 0,944
mfi27 0,369 0,946
mfi34 0,550 0,944
Mental fatigue mfi35 0,553 0,944 0,849
mfi26 0,592 0,944

CFA was used to assess the scale's construct validity. In the first stage, a path model
with 5 factor-dimensions as latent variables (general fatigue-f1, physical fatigue-f2,
reduced activity-f3, reduced motivation-f4, mental fatigue-f5) and the statements
constituting these factors as indicator variables was created in Figure 1. Since latent
variables are not metric, to estimate parameter values, a value of 1 (factor loading
equal to 1) is assigned to the observed (indicator) variables from the latent variables.?>
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General.F. Physical.F. R.activity R.motivation Mental.F. MFI

General rl 70 63 67 70 #7
fatigue p .000 .000 .000 .000 .000
Physical r 1 65 71 55 85
fatigue p .000 .000 .000 .000
Reduced r ! 7 =4 84
activity p .000 .000 .000
Reduced r ! 39 58
motivation p .000 .000
Physical r ! 80
fatigue D .000

. 1
MFI

p

r:Pearson correlation coefficient. F:Fatigue R: Reduced

In the second stage, the maximum likelihood method was used to estimate the model
so that the parameters including the errors of the observed variables, the variances of
the latent variables and the regression coefficients of the paths drawn from the latent
variables to the observed variables could be estimated. In order to improve the fit
indices, a two-way relationship was established between the error terms of the
questions “mfi5” and “mfil6”, “mfil0” and “mfil7”, “mfil5” and “mfil8”, “mfi7” and
“mfill”, and “mfil3” and “mfil9” in the multidimensional fatigue inventory scale,
which had the highest modification indices (Table 3).
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Table 3. Models of fit indexes and acceptable value ranges used in the study

Indexes Perfect fit criteria Acceptable compliance criteria The findings Conclusion
Perfect
x2/df 0 3<x2/df<5 2.216 appropriate
RMSEA 0.00<RMSEA<0.05 0.05<RMSEA<0.08 0.078 Acceptable
SRMR 0.00<SRMR<0.05 0.05sSRMR<0.10 0.065 Acceptable
CFI 0.95<CFI<1.00 0.85<CFlI 0.886 Acceptable
GFI 0.95<TLI<1.00 0.85<TLI 0.860 Acceptable

References: RMSEA (26), SRMR: (27), CFl ve TLI: (28-31).

All components have a substantial standard estimate of
their respective factors (>0.70), according to the Turkish
MFI's CFA findings. The standardised values for overall
fatigue, physical fatigue, mental fatigue, reduced activity,
and reduced motivation varied from 0.71 to 0.81, 0.70 to
0.76, 0.72 to 0.84, and 0.70 to 0.84, respectively.
Additionally, the model showed a strong match to the

data. The relationship between the subscales is not
significant, indicating that all five factors are different
from each other. The minimum values of Chi-Square
divided by the degree of freedom (x2/df) were below 3
(2.216), RMSEA below 0.08 (0.078), SRMR below 0.10
(0.065), and CFI (0.886) and GFl above 0.85 (0.860).

Table 4. Investigation of the relationship between multidimensional fatigue inventory and VAS scores

General Physical Reduced Reduced .
. . . L. Mental fatigue MFI
fatigue fatigue activity motivation
. r .56 .37 .29 31 43 46
VAS fatigue p .000 .000 .000 .000 .000 .000
r .57 .38 .27 .32 .45 A7
VAS weakness p .000 .000 .000 .000 .000 .000
. r .61 .37 .35 .32 .51 .51
VAS exhaustion p .000 .000 .000 .000 .000 .000
r: Pearson correlation coefficient
Discussion

Reliability Study of the Scale

Cronbach’s Alpha values of the scale showed a total
reliability of .94. In this study, only item-18 was found to
be below .30, however, it was decided not to remove any
item from the scale because it did not significantly affect
the Cronbach's Alpha value when removed (Table 2).

In the reliability analysis of the scale, since the test-retest
method was not suitable for the evaluation of the sample
group, the VAS scale similar to the MFI was used. In our
study, there was a strong correlation between the MFI
subscales and the mean VAS scores, which separately
assessed patients' fatigue, weakness and exhaustion
(Table 4).

Evaluation of the Scale

The scale includes five subscales (general fatigue,
physical fatigue, reduced motivation, reduced activity
and mental fatigue) and 20 questions. The subscales
include four questions with two positive and two
negative statements. The questions are scored on a five-
point scale from “l=yes, this is correct” to “5=no, this is
incorrect”. The total score of the scale is calculated as the
sum of the scores given to each item of the scale. Scores
range from a minimum of 4 to a maximum of 20 in each
subscale and the maximum total score is a minimum of
20 and a maximum of 100. A higher score indicates
increased fatigue.
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Fatigue is one of the most disabling sign for patients
undergoing oncologic treatment and needs a powerful
tool that enables detailed measurement for clinical
assessment of patients.'®>?° Evidence on questioning and
managing fatigue levels of oncology patients during the
clinical assessment process is available in the literature.
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Fatigue refers to a multidimensional concept that
includes social, physical, psychological aspects.
Therefore, healthcare professionals need to evaluate
patients with comprehensive tools. MFI is a useful scale
that evaluates the impact and severity of fatigue on the
patient.??> The VAS is a short and easily applicable
assessment tool that is very easy to use,?! however, the
MFI allows for a formal assessment of fatigue.

In this context, we tried to develop the Turkish form of
MFI, which can evaluate the fatigue of oncology patients.
The authors of the original article recommended using
the English version rather than the Polish, French,
Chinese and Brazilian versions in cultural adaptation
studies. When developing a valid Turkish version of the
MFI, we used the forward-backward translation method
and aimed to preserve the original meaning of the items.
It was determined that the Turkish version was an easy-
to-understand tool and no changes were required.
Cronbach Alpha values of the Turkish MFI showed a total
reliability of .94. It is in parallel with the results of the
French study conducted with a similar sample group.?*
Cronbach's a values of the Turkish five-factor model
indicate that this version has good internal consistency
(range: 0.74-0.94). The results of the CFA analysis for
construct validity support the five-factor
model. Accordingly, the factor loadings of all items were
above 0.7; therefore, there was no need to remove any
item from the scale. Chi-square and RMSEA values also
showed that the fit to the data was good. The study
results were found to have five dimensions, as in the CFA
result of the Hindi version of MFI-20.%> Physical and
general fatigue aspects were not identified in the other
versions of the MFI-20.25%° |n Filion et al's version,
cancer-related fatigue was assessed and four dimensions
(general and mental fatigue, reduced activity and
motivation) were obtained. Physical and general fatigue
resulted from both.2* Smets’s study is reported that the
four-factor model is as acceptable as the five-factor
model, so these two values can be combined.3 Similarly
for the Swedish version, the researchers report that
these values can be combined.?! It also supports the
results of research evaluating the fatigue level of patients
with fibromyalgia.?® Cancer-related fatigue is a concept
that includes not only physical fatigue but also mental
fatigue. The psychological fatigue of oncology patients
seriously affects their treatment compliance, pain
perception and quality of life. The Turkish oncology
version of the MFI-20 has strong construct validity and
multidimensional evaluation of fatigue in cancer patients
was supported. In this study, we questioned patients'
levels of fatigue, weakness and exhaustion using VAS and
assessed the physical and psychological aspects of the
MFI-20. There were strong correlations between the VAS
and all subscales of the Turkish MFI-20 (p<0.01). Similar
to our study, Smets et al.3® also reported a strong
correlation between general fatigue and VAS in the
original MFI-20.

In conclusion, Turkish MFI-20 oncology version makes an
important contribution to the literature on nursing care
in the fatigue assessment process of cancer patients. The
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five-dimensional model of the Turkish MFI-20 used in
oncology patients has sufficient internal consistency and
construct validity, with its item-total correlation value
and Cronbach's alpha value being high. The Turkish MFI-
20 oncology version is a valid and reliable tool for the
multidimensional assessment of fatigue in cancer
patients.

Limitations of the research: The Turkish validity and
reliability study of the MFI Scale was conducted in a single
center and on patients receiving multimodal (surgery,
radiotherapy, chemotherapy) cancer treatment. This
situation disrupts the homogeneity of treatment-related
fatigue levels and characteristics of the patients in the
study sample.

What this paper adds?

e Multidimensional Fatigue Inventory is a valid and
reliable instrument for determining the symptom profile
of patients undergoing cancer surgery, chemotherapy
radiotherapy and multimodal treatment.

The implications of this paper:

¢ Multidimensional Fatigue Inventory is an easy to
answer numeric rating instrument that has the potential
to be included in clinical practice settings to achieve a
more comprehensive and objective assessment of the
symptom experience.

Compliance with Ethical Standards

Ethical approval (no: 368415/04.10.2017) from the
Istanbul University-Cerrahpasa Clinical Research Ethics
Committee, and institutional permission (no:
192686/22.05.2017) were obtained to conduct the study.
Informed consent was obtained from all participants.

Conflict of Interest
The author declares no conflicts of interest.

Author Contribution

YO, DK: Idea generation; YO, DK, NK, EG: Literature
review; GC, YO, DK, EG: Study design; YO, DK, SMO: Data
collection; GC, YO, AT: Statistics//analysis; GC, YO, AT:
Interpretation of the results; GC, YO AT, SMO: Writing of
the article.

Financial Disclosure
None

References

Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics,
2021. CA Cancer J C(Clin. 2021; 71(1):7-33. doi:
10.3322/caac.21654

Barsevick A, Frost M, Zwinderman A, Hall P, Halyard M;
GENEQOL Consortium. I'm so tired: biological and genetic
mechanisms of cancer-related fatigue. Qual Life Res.
2010;19(10):1419-27. doi: 10.1007/s11136-010-9757-7
Berger AM, Mooney K, Alvarez-Perez A, Breitbart WS,
Carpenter KM, Cella D, et al. National comprehensive cancer
network. Cancer-Related Fatigue, Version 2.2015. J Natl
Compr  Canc  Netw. 2015;13(8):1012-39. doi:
10.6004/jnccn.2015.0122



https://doi.org/10.3322/caac.21654
https://doi.org/10.3322/caac.21654
https://doi.org/10.1007/s11136-010-9757-7
https://doi.org/10.6004/jnccn.2015.0122
https://doi.org/10.6004/jnccn.2015.0122

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ozhanli et al., MFI-20 Oncology Version

Kirshbaum M. Cancer-related fatigue: A review of nursing
interventions. Br J Community Nurs. 2010; 15(5):214-216,
doi: 10.12968/bjcn.2010.15.5.47945

Li Y, Yuan C. Levels of fatigue in Chinese women with breast
cancer and its correlates: a cross-sectional questionnaire
survey. J Am Acad Nurse Pract. 2011; 23(3): 153-60. doi:
10.1111/j.1745-7599.2010.00591.x

Wang SH, He GP, Jiang PL, Tang LL, Feng XM, Zeng C, et al.
Relationship between cancer-related fatigue and personality
in patients with breast cancer after chemotherapy.
Psychooncology. 2013;22(10):2386-2390. doi:
10.1002/pon.3303

Hanna EY, Mendoza TR, Rosenthal DI, Gunn GB, Sehra P, Yucel
E, et al. The symptom burden of treatment-naive patients
with head and neck cancer. Cancer. 2015; 121(5): 766-73.
doi: 10.1002/cncr.29097

Mohandas H, Jaganathan SK, Mani MP, Ayyar M, Rohini Thevi
GV. Cancer-related fatigue treatment: An overview. J Cancer
Res Ther. 2017;13(6):916-929. doi: 10.4103/jcrt.JCRT 50 17
O'Higgins CM, Brady B, O'Connor B, Walsh D, Reilly RB. The
pathophysiology of cancer-related fatigue: current
controversies. Support Care Cancer. 2018;26(10): 3353-3364.
doi: 10.1007/s00520-018-4318-7

Zargar-Shoshtari K, Hill AG. Postoperative fatigue: a review.
World J Surg. 2009;33(4):738-45. doi: 10.1007/s00268-008-
9906-0

Can G. Fatigue in Cancer Patients. Journal of Education and
Research in Nursing. 2006; 3(7): 10-17.

Radbruch L, Strasser F, Elsner F, Gongalves JF, Lgge J, Kaasa S,
et al. Research Steering Committee of the European
Association for Palliative Care (EAPC). Fatigue in palliative
care patients -- an EAPC approach. Palliat Med. 2008;
22(1):13-32. doi: 10.1177/0269216307085183

Koh WJ, Abu-Rustum NR, Bean S, Bradley K, Campos SM, Cho
KR, et al. Cervical Cancer, Version 3.2019, NCCN Clinical
Practice Guidelines in Oncology. J Natl Compr Canc Netw.
2019; 17(1): 64-84. doi: 10.6004/jnccn.2019.0001
Agasi-ldenburg SC, Thong MS, Punt CJ, Stuiver MM, Aaronson
NK. Comparison of symptom clusters associated with fatigue
in older and younger survivors of colorectal cancer. Support
Care Cancer. 2017;25(2):625-632. doi: 10.1007/s00520-016-
3451-4

Wang XS, Woodruff JF. Cancer-related and treatment-related
fatigue. Gynecol Oncol. 2015; 136(3):446-52. doi:
10.1016/j.ygyno.2014.10.013

Ruiz-Schutz VC, Gomes LM, Mariano RC, de Almeida DVP,
Pimenta JM, Dal Molin GZ, et al. Risk of fatigue and anemia in
patients with advanced cancer treated with olaparib: A meta-
analysis of randomized controlled trials. Crit Rev Oncol
Hematol. 2019;141(1):163-173. doi:
10.1016/j.critrevonc.2019.06.012

Savina S, Zaydiner B. Cancer-Related Fatigue: Some Clinical
Aspects. Asia Pac J Oncol Nurs. 2019;6(1):7-9.  doi:
10.4103/apjon.apjon 45 18

Smets EM, Garssen B, Bonke B, De Haes JC. The
Multidimensional Fatigue Inventory (MFI) psychometric
qualities of an instrument to assess fatigue. J Psychosom Res.
1995;39(3):315-25. doi: 10.1016/0022-3999(94)00125-0
Hoffman AJ, von Eye A, Gift AG, Given BA, Given CW, Rothert
M. The development and testing of an instrument for
perceived self-efficacy for fatigue self-management. Cancer
Nurs. 2011;34(3):167-75. doi:
10.1097/NCC.0b013e31820f4ed1 .

Shahid A, Wilkinson K, Marcu S, Shapiro CM. Brief Fatigue
Inventory. In: Shahid A., Wilkinson K., Marcu S., Shapiro C.
(eds) STOP, THAT and One Hundred Other Sleep Scales.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

119

Springer, New York, 2011. doi: 10.1007/978-1-4419-9893-
4 11

Baussard L, Stoebner-Delbarre A, Bonnabel L, Huteau ME,
Gastou A, Cousson-Gélie F. Development and validation of
the daily fatigue cancer scale (DFCS): Single-item questions
for clinical practice. Eur J Oncol Nurs. 2017;26(1):42-48. doi:
10.1016/j.ejon.2016.12.004

Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines
for the process of cross-cultural adaptation of self-report
measures. Spine (Phila Pa 1976). 2000;25(24):3186-3191. doi:
10.1097/00007632-200012150-00014

Basoglu F, Oncii J, Kuran B, Alptekin HK. The reliability and
validity of The Turkish version of Multidimensional Fatigue
Inventory-20 for the evaluation of different dimensions of
fatigue in patients with fibromyalgia. Turk J Phys Med Rehabil.
2020;66(4):436-443. doi: 10.5606/tftrd.2020.5781

Fillion L, Gélinas C, Simard S, Savard J, Gagnon P. Validation
evidence for the French Canadian adaptation of the
Multidimensional Fatigue Inventory as a measure of cancer-
related fatigue. Cancer Nursing, 2003;26(2):143-154. doi:
10.1097/00002820-200304000-00008

Chandel P, Sultan A, Khan KA, Choudhary V, Parganiha A.
Validation of the Hindi version of the Multidimensional
Fatigue Inventory-20 (MFI-20) in Indian  cancer
patients. Supportive Care in Cancer, 2015;23(10):2957-2964.
doi: 10.1007/s00520-015-2661-5

Gentile S, Delaroziere JC, Favre F, Sambuc R, San Marco JL.
Validation of the French 'multidimensional fatigue inventory'
(MFI 20). European journal of cancer care, 2003;12(1): 58—64.
doi: 10.1046/j.1365-2354.2003.00295.x

Buss T, Kruk A, Wisniewski P, Modlinska A, Janiszewska J,
Lichodziejewska-Niemierko M. Psychometric properties of
the Polish version of the Multidimensional Fatigue Inventory-
20 in cancer patients.Journal of pain and symptom
management, 2014;48(4):730-737.

Chuang LL, Chuang YF, Hsu MJ, Huang YZ, Wong AMK, Chang
YJ. Validity and reliability of the Traditional Chinese version of
the Multidimensional Fatigue Inventory in general
population. PloS one, 2018;13(5):e0189850. doi:
10.1371/journal.pone.0189850

Lopes J, Aradjo H, Smaili, SM. Brazilian version of the
Multidimensional ~ Fatigue Inventory for Parkinson’s
disease. Fisioterapia em Movimento, 2020;33(e003362):1-11.
doi: 10.1590/1980-5918.033.A061

Smets, E. M. A,, Garssen, B., Cull, A., & De Haes, J. C. J. M.
Application of the multidimensional fatigue inventory (MFI-
20) in cancer patients receiving radiotherapy. British journal
of cancer, 1996;73(2): 241-245. doi: 10.1038/bjc.1996.42
Hagelin CL, Wengstrom Y, Runesdotter S, Fiurst CJ. The
psychometric properties of the Swedish Multidimensional
Fatigue Inventory MFI-20 in four different populations. Acta
Oncol. 2007;46(1):97-104. doi: 10.1080/02841860601009430



https://doi.org/10.12968/bjcn.2010.15.5.47945
https://doi.org/10.12968/bjcn.2010.15.5.47945
https://doi.org/10.1111/j.1745-7599.2010.00591.x
https://doi.org/10.1111/j.1745-7599.2010.00591.x
https://doi.org/10.1002/pon.3303
https://doi.org/10.1002/pon.3303
https://doi.org/10.1002/cncr.29097
https://doi.org/10.1002/cncr.29097
https://doi.org/10.4103/jcrt.JCRT_50_17
https://doi.org/10.1007/s00520-018-4318-7
https://doi.org/10.1007/s00520-018-4318-7
https://doi.org/10.1007/s00268-008-9906-0
https://doi.org/10.1007/s00268-008-9906-0
https://doi.org/10.1177/0269216307085183
https://doi.org/10.6004/jnccn.2019.0001
https://doi.org/10.1007/s00520-016-3451-4
https://doi.org/10.1007/s00520-016-3451-4
https://doi.org/10.1016/j.ygyno.2014.10.013
https://doi.org/10.1016/j.ygyno.2014.10.013
https://doi.org/10.1016/j.critrevonc.2019.06.012
https://doi.org/10.1016/j.critrevonc.2019.06.012
https://doi.org/10.4103/apjon.apjon_45_18
https://doi.org/10.4103/apjon.apjon_45_18
https://doi.org/10.1016/0022-3999(94)00125-o
https://doi.org/10.1097/NCC.0b013e31820f4ed1
https://doi.org/10.1097/NCC.0b013e31820f4ed1
https://doi.org/10.1007/978-1-4419-9893-4_11
https://doi.org/10.1007/978-1-4419-9893-4_11
https://doi.org/10.1016/j.ejon.2016.12.004
https://doi.org/10.1016/j.ejon.2016.12.004
https://doi.org/10.1046/j.1365-2354.2003.00295.x
https://doi.org/10.1046/j.1365-2354.2003.00295.x
https://doi.org/10.1371/journal.pone.0189850
https://doi.org/10.1371/journal.pone.0189850
https://doi.org/10.1590/1980-5918.033.AO61

