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A B S T R A C T

Purpose: The MFI was developed in 1995 to assess fatigue as a multidimensional concept. This questionnaire has
been widely translated and used; however, its multidimensional structure has not been consistent across studies.
In addition there is a need for short questionnaires in the clinical context. Therefore, we aim to develop a MFI-
short version which is easy-to-use for the patient, quick for the clinician, with solid psychometric properties.
Methods: We examined three MFI-20 validated versions and tested their structure, by leading a CFA on 422
cancer patients to evaluate their psychometric qualities (Study 1). Then, we conducted both EFA and CFA by
deleting all reversed items. We assumed that 10 items were sufficient to conserve a good explanation of the data
and a multidimensional structure (Study 2).
Results: Study 1 revealed that there is no consensus about the structure of the three MFI versions tested and CFA
showed inadequate fit (RMSEA > .10; CFI < .9). Those three versions showed an inadequate fit with regard to
expected fit indices. In study 2, the multidimensional structure was confirmed with only ten items. The best
model gave a three-factor solution with a χ2=67.130, a RMSEA= .072 (95% CI [.048-.096]) and a CFI equal to
.97.
Conclusions: The MFI short-form maintains good psychometric quality. This new questionnaire is adapted to
cancer populations, and may be useful for clinicians to screen their patients' fatigue. Further validations of this
MFI-short form are warranted to confirm its psychometric properties in other populations.

1. Introduction

Currently, the number of people living with cancer is increasing.
Based on Globocan (2012) estimates (a database from the International
Agency for Research on Cancer), about 14,1 million new cancer cases
occurred in 2012 worldwide (Torre et al., 2015). Three cancers ac-
counted for more than four million cases in 2012: 1,676,600 for breast
cancer, 1,360,600 for colorectal cancer for both genders, and 385,700
cases for rare cancers such as Non-Hodgkin's Lymphomas (Torre et al.,
2015). Patients living with cancer or being treated for cancer declare a
wide range of side effects, due to the disease itself, to the treatments
and to their internal emotional state (Wagland et al., 2015). One of the
most common symptoms reported by cancer patients is Cancer-Related-
Fatigue (CRF) (Berger et al., 2015; Prue et al., 2006). Compared with
the fatigue experienced by healthy individuals, CRF is less likely to be
relieved by rest, is more distressing, and differs in daily evolution
profiles (Glaus et al., 1996). The wide range of prevalence of CRF from

60% to 99% depends on the measurement tools and stage of disease
(Lawrence et al., 2004). Developing a consensus about the definition of
CRF took a long time and now the majority of studies understand fa-
tigue as multidimensional (Ahlberg et al., 2003; Minton and Stone,
2009). CRF concerns many areas, including physical state, emotional
state, and cognitive aspects.

In clinical practice, it is recommended to assess CRF systematically
rather than waiting until patients spontaneously complain about this
symptom (Buss et al., 2014). Therefore, appropriate measurement in-
struments should be used to detect CRF. Fillion et al. (2003) highlighted
three methodological concerns regarding fatigue assessment (Fillion
et al., 2003). First, CRF is different and more severe than non-cancer
related fatigue, so questionnaires must be developed for cancer patients
specifically. Second, there is a need for consensus about the CRF defi-
nition, considering CRF as subjective and multidimensional (physical,
cognitive and emotional). The National Comprehensive Cancer Net-
work (NCCN) provides a consensual definition of CRF: “a distressing
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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 that interferes with usual func-
tioning” (NCCN National Comprehensive Cancer Network, 2017).
Third, another recommendation is to adapt questionnaires to the po-
pulation they target. Simple and short questionnaires are required, as
health professionals lack time in care pathways Moreover, cancer pa-
tients are easily tired and this extreme fatigability causes a loss of au-
tonomy. In summary, the recommendation is to develop questionnaires
based on a consensual definition of CRF and specific to one population,
with good psychometric qualities (Fillion et al., 2003).

Fillion et al. (2003) support their argument with a study from Meek
et al. (2000) which described and compared four frequently used fa-
tigue instruments: The Shortened Profile of Mood-fatigue subscale
(POMS-sf) (Shacham, 1983), the Multidimensional Assessment of Fa-
tigue (MAF) (Tack, 1991), the Lee Fatigue Scale (LFS) (Lee et al., 1991),
and the Multidimensional Fatigue Inventory (MFI) (Smets et al., 1995).
Among those, only the MFI addresses the aforementioned re-
commendations, and was developed originally for use with patients
who have been diagnosed with cancer (Fillion et al., 2003; Meek et al.,
2000).

The MFI was developed in 1995 by a team from the Netherlands
(Smets et al., 1995), and among instruments rating CRF, the MFI has the
theoretical advantage of encompassing all aspects of fatigue. Items were
elaborated based on patients' interviews and literature review, to reflect
five dimensions of fatigue: general fatigue, physical fatigue, mental
fatigue, reduced activities and reduced motivation. The 20 items are
sufficient to cover multidimensional fatigue. Many researchers have
used this questionnaire in multiple pathologies, especially in the cancer
population, but the different validated versions available attest that
there is no consensus about the structure, and the number of dimen-
sions or the rating (global score or dimension scores). Among the dif-
ferent versions of the MFI, some authors considered 5 dimensions, some
4 and some even 3 dimensions. A consensus does not exist. Therefore, a
literature review of the MFI versions available worldwide in cancer
patients was the first step of our study.

Table S1 a good three-dimensional structure presents all the steps
developed by teams to validate the MFI or to make their transcultural
validation. We found fifteen validation papers (Baptista et al., 2012;
Buss et al., 2014; Chandel et al., 2015; Chilcot et al., 2017; Elbers et al.,
2012; Fillion et al., 2003; Gentile et al., 2003; Hafezi et al., 2010; Lin
et al., 2009; Lundh Hagelin et al., 2007; Munguía-Izquierdo et al., 2012;
Schneider, 1998; Smets et al., 1995; Smets et al., 1996; Tian and Hong,
2012).

The first two studies concerned the initial version developed by
Smets and collaborators (Smets et al., 1995, 1996). All further valida-
tions are based on the English version from Smets et al. (1996), con-
sisting of 20 items and five dimensions: general fatigue, physical fa-
tigue, mental fatigue, lack of motivation and activities reduction. In
French, the MFI was validated by Gentile et al., in 2003. The translation
is accurate and well-accepted by respondents, however the selected
population was not cancer patients. They conducted an EFA with
Principal Component Analysis (PCA) but did not include a Con-
firmatory Factor Analysis (CFA). The final structure was changed from
five dimensions in the English version to four dimensions in the French
one (Gentile et al., 2003). They did not remove any items. Two di-
mensions among the 5 (general and physical fatigue) were combined
into one (physical fatigue).

Among the 15 validation studies, six did not include cancer patients
(Chilcot et al., 2017; Elbers et al., 2012; Gentile et al., 2003; Hafezi
et al., 2010; Lin et al., 2009; Munguía-Izquierdo et al., 2012). Among
the nine studies that included cancer patients (Baptista et al., 2012;
Buss et al., 2014; Chandel et al., 2015; Fillion et al., 2003; Lundh
Hagelin et al., 2007; Schneider, 1998; Smets et al., 1995, 1996; Tian
and Hong, 2012), only two conducted a complete psychometric analysis
with both EFA and CFA (Buss et al., 2014; Fillion et al., 2003). One is a

French Canadian version published by Fillon et al. (Fillion et al., 2003).
Their MFI version resulted in four dimensions (as Gentile et al., 2003)
with 15 items out of the initial 20 items. Some problems with the
structure were noted in particular with item loadings: four items loaded
on two different dimensions, and one item loaded on an unexpected
dimension. These confusing findings were previously reported, sug-
gesting that some methodological/psychometric improvement could be
accomplished (Meek et al., 2000). The version proposed by Fillion et al.
(2003) resulted in an MFI with 15 items and a four-factor model
showing acceptable fit (Table 1 annexed). It is the only MFI version
available in French that has been validated in a cancer patient popu-
lation. The other one carried out by Buss et al. in Poland (Buss et al.,
2014), included both EFA and CFA conducted in cancer patients. Their
validation resulted in a three-dimension questionnaire (physical,
mental and reduced motivation fatigue). This study showed good
methodology. The authors deleted five items, as Fillion et al. (2003)
did. The removed items are not the same between the two studies and
all of them are reverse worded. In addition, the latest validation study
published in 2017 demonstrated poor fit and a non-reliable factor
model of the MFI-20 (Chilcot et al., 2017).

In order to go further, we wanted to question the MFI's structure.
This questionnaire was constructed in the 1990s where much con-
sideration was given to response bias. All the difficulties in developing a
questionnaire were to prevent response styles. Indeed, among the 20
items of the MFI, ten were reversed (Smets et al., 1995). A recent paper
published by Van Sonderen et al. explained the ineffectiveness of re-
verse wording in questionnaires (Van Sonderen et al., 2013). The au-
thors first distinguished several types of response bias that are often
confused in the literature (acquiescence, inattention, confusion), and
then argued that reversing items is probably not a good way to address
response bias. The results indicated that reversing a portion of the items
is common practice, although there is no consensus that this is an ef-
fective strategy. In this literature review (Van Sonderen et al., 2013),
the authors showed that (i) preventing response styles by reverse
wording lowered questionnaires' validity; (ii) replacing the reversed
items with non-reversed items improved the internal consistency; and
(iii) the use of opposite items introduced noise, increasing the risk of
measurement error. As an illustration regarding MFI, Van Sonderen
et al. tested if reverse wording affects response bias in the MFI with data
from 700 respondents with inflammatory bowel disease. Results in-
dicated an adverse effect of reversed wording and showed that internal
consistency was better with a positive scale or a negative scale only.
Many developers of questionnaires have adopted the reversed wording
strategy in order to avoid response bias, however Van Sonderen et al.
found evidence that it does not decrease response bias (Van Sonderen
et al., 2013). Reversing half of the items was reported as less precise
and more inattentive, depending on the length of the questionnaire.
Respondents might feel annoyed by a 20-item questionnaire which is
rather redundant. As an example, an item such as “physically I feel I am
in bad condition” is the reversed item of “physically I feel I am in an
excellent condition”. Considering this fact, we decided to test a short
version of the MFI with only 10 items.

2. Method

This article presents two studies. The first study evaluates the psy-
chometric properties of the MFI, by conducting a CFA on three versions
of the MFI that differ by the number of items and/or number of di-
mensions. We decided to test our data with the original version by
Smets et al., with Gentile's French version, because it is often used in
French studies, and finally with Fillion's version, which is the only
French validation available for cancer patients (Fillion et al., 2003;
Gentile et al., 2003; Smets et al., 1995). These analyses were conducted
to show fit indices associated to these MFI structures (respectively 5
dimensions, 4 dimensions, or 4 dimensions and 5 fewer items).

The aim of the second study was to develop a short version of the
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MFI. As reversed items did not yield higher internal consistency (Van
Sonderen et al., 2013), we removed the 10 MFI items with reverse
wording. Then, we conducted both EFA and CFA on the resulting MFI-
10 items to evaluate if 10 items are sufficient to conserve the multi-
dimensional approach and good fit indices.

2.1. Population samples

Participants were selected from four different research projects. All
four studies (Baussard et al., 2016; Carayol et al., 2013; Cousson-Gélie
et al., 2013; Porro et al., 2016) received an investigation approval by an
Ethics Committee and were approved through the number 2010-
A00906-33 (sample 1), DR-2015-730 (sample 2), 2008-001506-16
(sample 3) and 2013-13-779 (sample 4). All participants were asked to
sign a consent form. The combination of those four studies was per-
formed with the intent to represent a wide range of cancer patients
regarding cancer sites, treatments and fatigue levels. In all of the stu-
dies, fatigue assessment was performed by using the MFI-20. Sample 1
included women from the Adapted Physical Activity and Diet (APAD)
randomized controlled trial and included patients with breast cancer
(BC) who were eligible for 6 cycles of adjuvant chemotherapy (Carayol
et al., 2013). Sample 2 involved metastatic colorectal cancer under-
going chemotherapy (Baussard et al., 2016). Sample 3 was an ancillary
study to a randomized trial named Frail (Cousson-Gélie et al., 2013)
that included patients with Non-Hodgkin's lymphomas. Finally, the last
sample was 68 women diagnosed with BC (Porro et al., 2016). For all
the samples, the MFI was administered at baseline and before starting a
new treatment.

2.2. Statistical methods

Both EFA and CFA were performed using R software version 3.2.3.
Several R software packages were used: psych (Revelle, 2014), stats (R
Core Team, 2014) and lavaan (Rosseel, 2012). Parallel analysis, avail-
able within the nFactors package, was used to determine the number of
factors to extract (Raiche, 2010). The recommended number of factors
to extract is the number of original eigenvalues that are greater than the
corresponding eigenvalues from the simulated data. Items were re-
tained if their unique variance was< .80, their factor loading > .40 or
cross-loadings < .30 on a second factor. Data were treated as ordered-
categorical (Rhemtulla et al., 2012) for both EFA and CFA. The EFA
extraction method was Maximum Likelihood followed by a Promax
rotation (Kappa= 4).

According to the principles for reporting analyses using structural
equation modelling, the estimated models were compared using the
following goodness-of-fit statistics: chi-square statistic (χ2), compara-
tive fit index (CFI), Tucker–Lewis index (TLI), and root mean square
error of approximation (RMSEA). A good fit is obtained with a low χ2;
CFI, GFI, and TLI values≥ .90 (Maroco, 2010); and is further confirmed
by RMSEA values less than .08 (Barrett, 2007).

When conducting a CFA, one should not be governed by the fit in-
dices of the model alone (Farrell and Rudd, 2009). There are other
factors to consider such as the factor loadings and the discriminant
validity. Thus, we analyzed the factor loadings (λ) of the observed
variables and their squares, which provided the amount of variance in
the observed variable that the underlying construct is able to explain.
Normally, it is expected that all items of the factor present values of
λ= .50. We calculated the average variance extracted (AVE) of each
latent construct to assess convergent validity. Convergent validity is the
extent to which indicators (items) of a specific construct share a high
proportion of variance, and is indicated by values of AVE > .50
(Maroco, 2010). Discriminant validity was established if the Maximum
Shared Variance (MSV) and the Average Shared Squared Variance
(ASV) were both lower than the AVE for all the constructs (Hair et al.,
1998; Henseler et al., 2015). To assess scale reliability, we used both
Cronbach's alpha and composite reliability, which provides a much less

biased estimate of reliability than Cronbach's alpha and is more ap-
propriate for multidimentional scales (Maroco, 2010).

3. Results

3.1. Study 1: psychometric qualities of three different MFI versions

3.1.1. Descriptive statistic
Patients' characteristics are summarized in Table 1. A total of 422

MFI-20 questionnaires were completed, with 72% women respondents.
BC patients were the youngest, whereas Non-Hodgkin's lymphomas
patients were the oldest. In the total sample, the median age was 58.2
years. A majority of patients were married or with a partner, and all
disease stages were represented. All of the patients were included be-
fore the start of a chemotherapy treatment.

3.1.2. Confirmatory Factor Analysis (CFA)
Table 2 summarizes the CFA indices for the three MFI versions being

compared (Fillion et al., 2003; Gentile et al., 2003; Smets et al., 1995).
A good model fit was ascertained with a lower chi-square value at
p > .05 (Barrett, 2007) but our results showed high chi-square values
with a p < .0001. A good model was further confirmed by RMSEA
values less than .08, whereas Table 2 indicated three indices higher
than .115. In addition, our three tested models give us three CFI values
lower than .90 whereas a CFI higher than .90 was expected (MacCallum
et al., 1996). Those three versions showed an inadequate fit with regard
to expected fit indices.

3.2. Study 2: Development and validation of a short-form MFI with cancer
patients

3.2.1. Samples
The sample for study 1 was randomly divided into two subsamples

(n= 211 participants for each sample). The first subsample was

Table 1
Description of the four samples.

Sample 1
Breast Cancer
N=143
34 (%)

Sample 2
Colorectal
Cancer
N=168
40 (%)

Sample 3
Non-Hodgkin's
Lymphoma
N=43
10 (%)

Sample 4
Breast
Cancer
N=68
16 (%)

Sex
Male 0 96 21 0
Female 143 72 22 68
Age in years mean

(sd)
51.6 (10.1) 64.3 (11.06) 81.5 (4.49) 46.97

(6.92)
Education Level
No qualifications 23 17 13 –
Secondary level 29 70 18 –
high school 31 29 5 –
≥2 years at

University
60 52 4 –

Marital status
Single/divorced/

widowed
18 41 18 12

Married/w. partner 125 127 22 56
Occupational status
Unemployed/

Medical leave
12 62 0 3

Retired 36 90 43 0
Working (partial/

full time)
95 16 0 65

Stage of cancer
In situ 0 0 0 10
I 62 10 0 36
II 62 35 6 19
III 18 91 11 3
IV 0 32 30 0
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considered as the calibration sample for the EFA, and the second as the
replication sample for the CFA.

3.2.2. Exploratory factor analysis on MFI-10
We performed EFA for two, three and four-factor models. Table 3

shows the factor loadings (in boldface) of the 10 reversed items of the
MFI. The EFA gave us a 3-factor structure which explained 60% of the
variance. Every item loaded on a unique factor and provided a rea-
sonable summary of the data providing an optimal meaningfully-in-
terpretable solution. Indeed, factor 1 consisted of 4 items (2, 5, 14 and
16) that indicated lack of energy, and could be named “physical fa-
tigue”. The second factor comprised four items (9, 10, 17 and 18) that
mainly reflected lack of motivation or weakness, and could be named
“emotional fatigue.” The third factor consisted of two items (13 and 19)
that indicated difficulties concentrating or paying attention and could
be named “cognitive fatigue.” This 3-factor model had a KMO (Kaiser-
Mayer-Olkin)= .93 and a Bartlett's test < .05, which is considered as
excellent (Cerny and Kaiser, 1977).

3.2.3. Confirmatory Factor Analysis on MFI-10
CFA was performed to analyze the fit of this new 10-item 3-factor

solution in the replication sample (n=211). The fit indices for the 2-
factor and 4-factor models were also reported for comparison (Table 4).
Table 4 shows that our 3-factor model had the best fit indices. We
obtained a χ2= 55.636 which was the lowest between these three
models. This three-factor solution gave us a RMSEA= .059 (95% CI
[.032-.085]). In addition, we obtained a CFI equal to .978. This new

version fit our data well. The 2-factor model also shows acceptable fit,
but the 3-factors model was retained because of the “cognitive” di-
mension, which was particularly appropriate for our population.

3.2.4. Construct validity
The Cronbach’ alphas were respectively .80 for “physical fatigue”,

.88 for “emotional fatigue” and .70 for “cognitive fatigue”. The com-
posite reliability (CR) of two dimensions exceeds .80 with CRphysical

fatigue= .84, CRemotional fatigue= .81, satisfying the minimal acceptable
value (Hair et al., 1998). Although the CR for the cognitive dimension
did not reach the minimal value of .70 (CR= .54), we have chosen the
3-factor model for its appropriatedness to cancer patients (see also the
Discussion section below).

The values of the convergent validity were acceptable for all the
subscales: AVE “physical fatigue”= .58; AVE “emotional fa-
tigue”= .52 and AVE “cognitive fatigue”= .58. Both ASV and MSV
values for each dimensions were above the AVE values, and did not
support the discriminant validity (Hair et al., 1998; Henseler et al.,
2015). In a global fatigue questionnaire, assessing fatigue as multi-
dimensional, the discriminant validity could be constrained by the
conceptual similarity of the dimensions themselves. The same indices
were calculated for the 2-factors model, which did not show dis-
criminant validity either.

4. Discussion

This article presented two studies to discuss the structure of the MFI
questionnaire and its psychometric properties. First, 15 different
adaptations of the MFI were found in the literature. The main conclu-
sions of this review were that (i) few studies reported a complete
analysis with both exploratory and confirmatory analyses (in fact CFA
was often not performed), and (ii) for the studies where CFA was
computed, fit indices were not good (RMSEA > .10; CFI < .9) or the
final structure of the MFI was changed. In addition, two studies which
conducted a complete psychometric battery with data on cancer pa-
tients, found four or three dimensions of fatigue and deleted five items
(Buss et al., 2014; Fillion et al., 2003). As the MFI includes 10 reversed
items, this led us to discuss and focus on the items' wording. This idea
confirms Woods et al.’s research in 2006 who found that “a scale con-
taining reversed worded items would lead to an artificially created
factor” resulting from response bias (Woods, 2006). This led us to de-
velop and validate a new MFI version with 10 items only.

In our first study, we conducted a CFA with our samples on Smets'
version, Gentile's version and Fillion's version (Fillion et al., 2003;
Gentile et al., 2003; Smets et al., 1996), and those three models did not
fit our data. None of the indices showed adequate fit and thus those
models were rejected and not considered as the best explanation of the
data. Then, we decided to conduct a second study to validate a MFI
short-form by deleting reversed items. Our EFA on MFI-10 maintained
all negative items (assessing fatigue) and showed a good three-dimen-
sional structure.

The items comprising the dimensions were very understandable;
factor 1 comprised four items (“ Physically, I feel only able to do a
little”, “I feel tired”, “Physically, I feel I am in a bad condition” and “I
tire easily”) that mainly reflected lack of energy and could be named
“Physical fatigue.” The item “I feel tired” is meaningful when you work

Table 2
Fit indices for the confirmatory factor models of the MFI questionnaire.

Model χ2 df p-value CFI RMSEA 95% CI (p-value)

Smets et al., 1996: 20 items/5 factors 1046.659 160 < .0001 0.848 0.115 0.108–0.121 (< .0001)
Gentile et al., 2003: 20 items/4 factors 1216.390 164 < .0001 0.820 0.123 0.117–0.130 (< .0001)
Fillion et al., 2003: 15 items/4 factors 481.719 70 < .0001 0.888 0.118 0.108–0.128 (< .0001)

Notes: CFI = Comparative Fit Index; RMSEA=Root Mean Square Error of Approximation; CI = Confidence Interval.

Table 3
Factor loadings estimates for ML with Promax rotation (N=211) for the MFI-
10 version.

MFI 10 items/3factors F1 physical F2 emotional F3 cognitive

Item 2 Physically I feel only able
to do a little

0.57 0.25 0.07

Item 5 I feel tired 0.73 −0.02 0.09
Item 14 Physically I feel I'm in a

bad condition
0.76 0.23 −0.10

Item 16 I tire easily 0.95 −0.32 0.07
Item 9 I dread having to do things 0.12 0.62 0.20
Item 10 I think I do very little in a

day
0.31 0.63 −0.14

Item 17 I get little done 0.02 0.59 0.27
Item 18 I don't feel like doing

anything
−0.17 0.91 0.16

Item 13 It takes a lot of effort to
concentrate on things

−0.01 0.20 0.79

Item 19 My thoughts easily wander 0.05 −0.02 0.61
SS loading/Eigen Values 2.55 2.22 1.18
Cumulative variance 0.26 0.48 0.60

Table 4
Fit indices summary of the 2-factors model, 3-factors model and 4 factor-model.

Model tested χ2 (p) df CFI TLI AIC RMSEA

2-factors 59.885 (.004) 34 .976 .968 6585.015 .060
3-factors 55.636 (.006) 32 .978 .969 6584.766 .059
4-factors 61.553 (.001) 31 .971 .958 6592.682 .068
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with cancer patients. In addition, two items started with “physically”
which address the physical dimension. The second factor “Emotional
fatigue” consisted of 4 items that indicated a lack of motivation or
weakness (“I dread having to do things”, “I think I do very little in a
day”, “I get little done,” “I don't feel like doing anything”). This finding
is specific to our population; cancer patients experience fatigue in a
different way because of its persistence that causes distress or interferes
with their daily activities or functioning (NCCN National
Comprehensive Cancer Network, 2017). This particularity leads to a
strong weakness and a lack of motivation in daily life, understandable
because of the diagnosis, the care routine and the weariness generated.
These results corroborate those found in previous work, in which pa-
tients interviewed about their fatigue distinguished physical fatigue
from emotional fatigue (Baussard et al., 2017). In the interviews, a
majority of patients used the French term “lassitude,” which can be
translated as weariness and may evoke depressive symptoms (Baussard
et al., 2017). Factor 3 comprised two items (“It takes a lot of efforts to
concentrate on things” and “My thoughts easily wander”) that indicated
difficulties concentrating or paying attention and could be named
“cognitive fatigue.” We have chosen to keep this dimension despite the
fact that some indices were not good enough (CRcognitive fatigue= .54;
AVE < MSV-ASV values). This choice is argued by the cognitive im-
pact of cancer treaments on patients, as chemotherapy is known to
reduce attention, concentration and memorization (Jim et al., 2012).
The patient types were metastatic colorectal cancer (168 patients) and
Non-Hodgkin's lymphomas (43 patients). Metastatic patients in our
sample were diagnosed three years before the study on average; the
more chemotherapy they received, the more side effects they experi-
enced, such as fatigue, declining eye-sight or inattention (Wagland
et al., 2015). In addition, Non-Hodgkin's lymphomas patients are
characterized by an advanced age and an important cognitive impair-
ment (Krolak et al., 2017; Zimmer et al., 2015). We believe that it is
important to keep this third factor, because of its meaning in cancer
patients.

4.1. Study limitations

We created our adaptation of the MFI with the assumption that
measuring fatigue in a population of cancer patients is different from
measuring fatigue in healthy people. Our adaptation only targets the
specific population of cancer patients and may not be generalized to
other populations. For example, our 3-factors solution depends on a
“cognitive fatigue” dimension which explained 12% of the variance
with only two items. This cognitive fatigue is argued by the fact that
cancer treatments, especially chemotherapy, affect cognitive functions
(Jim et al., 2012; Wagland et al., 2015). In addition, deleting 10 items
in a questionnaire containing 20 items is ambitious. Future analyses on
a clinical sample of cancer patients are warranted to further evaluate
the validity of the MFI-10. For us, cutting the questionnaire in half is
motivated by our specific population and the specific area of nursing
care.

4.2. Implications for nursing

Strasser et al. (Strasser et al., 2009) concluded that “future research
must address the development of a generalizable instrument that is
currently validated and the testing of the hypothesis that fatigue-do-
main screening can reliably guide fatigue domain-specific treatments in
clinical practice, facilitate interdisciplinary management, and improve
fatigue-related outcomes” (Strasser et al., 2009). The MFI-10 has the
advantage to save time for clinicians, nurses and researchers dealing
with cancer patients, while maintaining good psychometric qualities.
We created a multidimensional tool which defines fatigue across three
dimensions with an acceptable fit, and a meaningful interpretation of
score dimensions (the higher the value on the Likert-scale, the more the
fatigue symptom is present).
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