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ORIGINAL ARTICLE

The multidimensional fatigue inventory (MFI-20): psychometrical testing in a
Norwegian sample of inflammatory bowel disease (IBD) patients

Lars-Petter Jelsness-Jørgensena,b , Bjørn Moumc,d, Tore Grimstade,f, Jørgen Jahnsend,g , Øistein Hovded,h,
Svein Oskar Frigstadd,i and Tomm Bernklevd,j

aFaculty of Health, Welfare and Organisation, Østfold University College, Halden, Norway; bDepartment of Gastroenterology, Østfold
Hospital Trust, Grålum, Norway; cDepartment of Gastroenterology, Oslo University Hospital, Nydalen, Norway; dInstitute of Clinical Medicine,
University of Oslo, Blindern, Norway; eDepartment of Gastroenterology, Stavanger University Hospital, Stavanger, Norway; fDepartment of
Clinical Science, University of Bergen, Bergen, Norway; gDepartment of Gastroenterology, Akershus University Hospital, Lillestrøm, Norway;
hDepartment of Gastroenterology, Innlandet Hospital Trust, Gjøvik, Norway; iDepartment of Medicine, VestreViken Baerum Hospital,
Gjettum, Norway; jVestfold Hospital Trust, Tønsberg, Norway

ABSTRACT
Objectives: To evaluate the psychometric properties of the Norwegian version of the multidimen-
sional fatigue inventory (MFI-20) in patients with inflammatory bowel disease.
Methods: Participants were recruited from nine hospitals in the southeastern and western parts of
Norway. Clinical and sociodemographic data were collected, and participants completed the MFI-20, as
well as the Fatigue Questionnaire (FQ). In addition to a confirmatory factor analysis, validity, reliability,
test-retest and responsiveness were evaluated.
Results: In total, 410 patients were included. The Norwegian MFI-20 had an acceptable model fit
when compared to the original five-dimensional structure. A positive correlation was observed
between the dimensions of MFI-20 and the FQ. MFI-20 scores increased according to subjective dis-
ease activity, but no differences were observed when using a calprotectin cut-off<or >¼250mg/g
mg/kg. All MFI-20 dimensions except ‘reduced motivation’ in both ulcerative colitis (UC) and Crohn’s
disease (CD) patients had alpha Cronbach alpha values �70, and test-retest reliability revealed good
to excellent values. Merely one dimension (Reduced activity) in UC patients reporting improvement
did not reach the threshold for acceptable responsiveness according to Guyatt statistics.
Conclusions: The Norwegian version of MFI-20 is valid, reliable and responsive. The instrument can
safely be used in studies using fatigue as an endpoint.
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Introduction

Inflammatory bowel disease (IBD) is a collective term encom-
passing ulcerative colitis (UC) and Crohn’s disease (CD). Both
diseases are typically characterized by chronic, recurrent
inflammation of the gastrointestinal (GI) tract [1–3].
Predominant IBD symptoms include diarrhea with or without
blood and mucus, as well as abdominal cramping, pain and
fatigue [3–5]. In UC the inflammation is located to a varying
extent of the colonic mucosa, while the entire GI wall and
any part of GI-tract, from mouth to anus, may be affected in
CD [2,3,6].

In recent years there has been an increased awareness of
fatigue as a central symptom among IBD patients [5,7–10].
Studies have shown that fatigue is more prevalent in IBD
patients than in controls [5,11,12], and that it negatively
affects health-related quality of life (HRQoL) and other psy-
chosocial issues [13–15]. While no universal definition of
fatigue exists, it may be referred to as an overwhelming
sense of physical and mental exhaustion that is not allevi-
ated with adequate rest and is distinct from depression.

Currently only a limited number of tools to measure fatigue
has been adequately psychometrically tested in IBD [7]. To
our knowledge, merely two questionnaires, the Facit-F and
the disease specific IBD-F, have been fully tested [16,17].
Jelsness-Jørgensen et al. [5] reported the validity of the
Fatigue Questionnaire (FQ) in a study of chronic fatigue, and
later on the test-retest reliability of the same questionnaire
in a subsequent letter [18]. The FQ’s sensitivity to change
remains, however, unknown.

As pointed out in the review by Czuber-Dochan et al. [7],
the Multidimensional Fatigue Inventory (MFI-20) is the ques-
tionnaire most commonly used to measure fatigue in IBD.
The Norwegian version of the MFI-20 has undergone forward
and backward translation, as well as linguistic validation in a
prior study in fibromyalgia patients [19]. It has, however, not
been psychometrically tested, neither in a Norwegian – nor
an IBD population. The aim of the current study was conse-
quently to evaluate the psychometric properties of the
Norwegian MFI-20 in IBD patients.

CONTACT Lars-Petter Jelsness-Jørgensen lars.p.jelsness-jorgensen@hiof.no
This article has been corrected with minor changes. These changes do not impact the academic content of the article.
� 2022 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/),
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

SCANDINAVIAN JOURNAL OF GASTROENTEROLOGY
https://doi.org/10.1080/00365521.2022.2029939

http://crossmark.crossref.org/dialog/?doi=10.1080/00365521.2022.2029939&domain=pdf&date_stamp=2022-02-03
http://orcid.org/0000-0002-5465-1576
http://orcid.org/0000-0002-0419-2914
http://orcid.org/0000-0001-7841-608X
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1080/00365521.2022.2029939
http://www.tandfonline.com


Materials and methods

Patients were consecutively recruited as part of a large multi-
center study, consisting of nine different hospitals in the
south-eastern and western part of Norway. All patients had
to be �18 years of age, have a verified diagnosis of IBD,
based on endoscopic, laboratory and histological findings,
and all had to be able to read and write Norwegian and will-
ing to give informed consent. Patients were not included if
they had cognitive impairment, or were judged by the inves-
tigators to be unlikely to comply with the study procedures.
At each of the including centers a senior gastroenterologist
was in charge of the study.

Socio-demographic and clinical data

Socio-demographic variables were collected directly from the
patients and included age, gender, civil status, educational
level, work status and smoking habits.

Data regarding clinical status, symptoms, and current use
of medications were obtained through laboratory tests, cal-
protectin levels in stools (FeCal-test), disease activity indices
(SCCAI/SCDAI), clinical investigation and medical records. In
addition, patients classified their IBD symptoms present dur-
ing the last 14 days, providing four possible scores: no symp-
toms, mild symptoms (do not interfere with everyday
activities), moderate symptoms (do interfere with everyday
activities, may result in sick leave), and severe symptoms
(unable to carry out everyday activities, on sick leave, or hos-
pitalized). Disease phenotype was described according to the
Montreal Classification.

Questionnaires

The multidimensional fatigue inventory (MFI-20)
The Multidimensional Fatigue Inventory (MFI-20) is a 20-item,
self-report instrument designed to measure five dimensions
of fatigue (general fatigue, physical fatigue, reduced activity,
reduced motivation, and mental fatigue) [20]. Each question
is scored from one to five and each dimension consists of
five questions. The dimensional score consequently ranges
from 4 to 20 (a higher score indicates more fatigue).
Permission to use the MFI-20 in this study was kindly given
by professor Ellen M.A. Smets at the Academic Medical
Center (AMC), University of Amsterdam.

The fatigue questionnaire (FQ)
The FQ was developed by Chalder et al. [21]. Symptoms
related to Chronic Fatigue Syndrome (CFS) were not included
in the scale as the primary purpose was to develop a scale
that measured solely fatigue. The FQ has been translated
into Norwegian and validated [22]. Studies have demon-
strated that the questionnaire has stable psychometric prop-
erties across populations. The FQ consists of 11 items,
divided into two main dimensions: Physical Fatigue (PF; 7
items) and Mental Fatigue (MF; 4 items). Responses lay along
a continuum with four options used (0¼better than usual,
1¼ no more than usual, 2¼worse than usual, and 3¼much

worse than usual). Higher scores imply higher levels of
fatigue. Combining the scores of PF and MF produce Total
Fatigue (TF), with a maximum scale score of 33. In addition,
the FQ contains two questions involving the duration and
extent of fatigue symptoms. The scale scores of the FQ are
also scored on a dichotomized scale (0¼better than usual
and no more than usual, 1¼worse than usual, and much
worse than usual). Based on the results of the original valid-
ation study, the Norwegian validation study, and general
consensus, chronic fatigue (CF) was defined as dichotomized
scores >¼4 and a duration >6months [21,22].

Analysis

To assess the characteristics of the sample we used descrip-
tive analysis, frequencies and the v2 test. Confirmatory factor
analysis, including standardized root mean square residual –
SRMR, root mean square error of approximation – RMSEA,
and comparative Fit Index – CFI, were used to assess how
well the original five-dimensional model fitted the data
[23–25]. Convergent validity was calculated using binary cor-
relation analysis (Spearman’s rho) of the MFI-20 and the FQ.
It was hypothesised that elevated fatigue (increased MFI-20
scores) would correlate positively with all FQ dimensions, but
that the strongest correlations would be identified between
the dimensions general and physical fatigue in MFI-20 and
the physical fatigue dimension of the FQ. A similar relation-
ship was hypothesized to be identified between the mental
fatigue dimension in MFI-20 and the mental fatigue dimen-
sion in the FQ. Known group validity was tested through one-
way analysis of variance (ANOVA), by comparing mean MFI-
20 scores in patients reporting no, mild, moderate or serious
IBD symptoms. A fecal calprotectin cut-off of < or >¼
250mg/kg were also used to investigate the differences in
MFI-20 scores between those categorized as having active
disease or not [26]. Floor and ceiling effects were investigated
by calculating the percentage of patients scoring either the
lowest or highest possible score in individual items as well
as in dimensional scores. If the number of lowest or highest
possible scores on the MFI-20 exceeded 15%, this was,
according to recommendations [27], regarded as indicative
of floor or ceiling effects. Internal consistency reliability was
tested with Cronbach’s alpha. Test-retest reliability was meas-
ured using the intraclass correlation coefficient (ICC, two-way
mixed, single measure) between baseline and follow-up (four
to six weeks apart). At follow-up, patients self-reported
whether or not their IBD condition was unchanged,
improved or deteriorated. Based on this item, ICC values
were calculated among those patients reporting to be in a
stable condition. Responsiveness was calculated by comparing
the MFI-20 scores on baseline to those after 4–6weeks in
patients that reported either worsening or improvement in
IBD symptoms. Both a Guyatt’s statistic and Cohens’d effect
size were used. Guyatt’s statictic was performed by dividing
the mean change in individuals reporting either improve-
ment or deterioration of symptoms with the standard devi-
ation of the change score in those unchanged [28]. If the
Guyatt statistic was greater than 1.00 (or �1.00) for those
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patients that reported either deterioration or improvement, it
was considered as highly responsive to change, whereas a
value greater than 0.20 (or �0.20) was considered acceptable
[28]. Cohen’s d effect size was calculated by comparing the
mean difference between groups, divided by the pooled
standard deviation. Operational definitions of 0.2, 0.5, and
0.8 were categorized as small, medium, and large, respect-
ively. Missing data were treated as recommended in the lit-
erature; if data in half or less than half of the items within a
scale were missing, they were replaced by the mean value of
the respondent’s completed items in the same scale [29]. All
tests were 2-sided, with a 5% significance level and per-
formed by the use of Predictive Analytics Software, PASW,
version 27.0 (SPSS Inc. 233 S. Wacker Drive, Chicago, Illinois –
United States) and IBM AMOS, version 27.

Ethical considerations

Participation in the study was based on verbal information
from the responsible gastroenterologist followed by written
informed consent from the patient and performed in accord-
ance with the principles of the revised Helsinki Declaration.
Approval was obtained from the Regional Ethics Committee
(reference number: 2012/845/REK Sør-Øst A).

Results

A total of 452 patients were eligible and invited to partici-
pate. Four hundred and fourteen patients (91.6%) gave writ-
ten informed consent. Four of these patients were excluded
since the number of missing data exceeded 50%, leaving the
number included for analyses at 410. Of these, 230 were
diagnosed with CD and 180 with UC. Baseline characteristics
of the included patients are presented in Table 1. There were
no significant differences in gender or age between patients
either declining participation, being excluded due to missing

values or those included in analyses. Data on the diagnosis
of those declining participation was however, not available.

After inviting all 410 patients from baseline to complete
the MFI-20 a second time, a total of 243 responded, corre-
sponding to 59% of the original sample (CD 130/230, UC
113/180). None of those 243 patients responding at the
retest had missing values on the MFI-20. In CD however, one
responder had not indicated whether or not his/her condi-
tion was unchanged, improved or deteriorated. Hence a total
of 110 CD patients reported that their condition was
unchanged compared to baseline, while 14 reported symp-
tom improvements and five deterioration. The comparable
numbers in UC were 86 unchanged, 20 improved and eight
deteriorated. In neither UC nor CD, floor or ceiling effects
exceed 15%. There was as significant positive correlation
between the patients’ subjective classification of IBD symp-
toms during the last 14 days, the SCCAI total score (.63
p< .001) and SCDAI total score (.61 p> .001), respectively.

Validity and responsiveness

Confirmatory factor analysis revealed an acceptable model
fit, with an SRMR, RMSEA and CFI value of 0.06, 0.08 and
0.88, respectively (Figure 1). There was a positive correlation
between all dimensions of the MFI-20 and the FQ, of which
the strongest correlations aligned with our predefined
hypothesis (Table 2). Known group validation revealed ele-
vated MFI dimensional scores as the patients’ subjective IBD
symptoms increased (Table 3). No differences in fatigue
scores were observed according to calprotectin cut-off.

In CD patients reporting either an improved or deterio-
rated condition, all Cohen’s d effect sizes were higher than
0.20. In UC patients reporting improvement – figures were
lower than 0.20 in the dimensions ‘physical fatigue’ and
‘reduced activity’, while in UC patients reporting deterior-
ation – figures were lower than 0.20 in the dimensions
‘reduced activity’ and ‘mental fatigue’. Except for ‘reduced

Table 1. Sociodemographic and clinical characteristics according to diagnosis.

UC (n¼ 180) CD (n¼ 230) p Value

Age mean (SD) 40.8 (12.6) 40.7 (13.0) ns
Age (range) 18–76 18–77 ns
Gender
Female 87 114
Male 93 116 ns

Time since diagnosis (years) 8.8 (8.2) 13.6 (10.5) <.001
SCCAI total score 3.4 (3.1)
SCDAI total score 4.7 (3.8)
UC extent¶

E1-proctitis 20 (11.1%)
E2-left-sided colitis 58 (32.2%)
E3-extensive colitis 102 (56.7%)

CD localization¶

L1-terminal ileum (þL4) 75 (32.6%) (8 (25.0%))
L2-colon (þL4) 47 (20.4%) (6 (18.8%))
L3-ileocolon (þL4) 76 (33.0%) (18 (56.3))
L4-upper GI 32 (13.9%)

CD behavior¶

B1-nonpenetrating/nonstricturing (þp) 117 (50.9%) (23 (19.7%))
B2-penetrating (þp) 30 (13.0%) (13 (43.3%))
B3-stricturing (þp) 83 (36.1%) (15 (18.1%))

UC: ulcerative colitis; CD: Crohn’s disease; SD: standard deviation; SCCAI: Simple Clinical Colitis Activity Index; SCDAI: Simplified
Crohn’s Disease Activity Index; ¶: Montreal classification; ns: nonsignificant, þp: perianal disease. Figures are in mean and
standard deviation if not otherwise noted.
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activity’ in UC patients reporting improvement, the Guyatt
statistic revealed values �0.20 (Table 4).

Reliability

Calculation of internal consistency revealed that Cronbach
alphas ranged from 0.64–0.84 in UC and 0.65–0.87 in CD. All
MFI-20 dimensions except ‘reduced motivation’ in both UC
and CD had alpha values �70. Intraclass correlation in
patients reporting an unchanged condition between baseline
and retest is presented in Table 4.

Discussion

This study set out to evaluate the psychometric properties of
the MFI-20 in a Norwegian population of IBD patients. Our
findings indicate that the Norwegian version of this widely
used fatigue instrument has an acceptable model fit, is valid,
reliable and responsive to change.

The use of patient reported outcome measures (PROMs)
in clinical research has increased substantially over the last
decades. To draw valid conclusions based on such outcomes,
it is of outmost importance that measurement tools such as
the MFI-20 is able to demonstrate sufficiently robust psycho-
metric properties. Indeed, the International Society for

Quality of Life Research (ISOQOL) has recommended min-
imum standards for the selection of PROMs used in patient
outcome research [30]. The aim is of course to enhance the
rigor, quality and usefulness of this research. Although the
standards are primarily aimed at the original development
and testing of questionnaires, they also address the evalu-
ation of translated versions. However, while the ‘equivalence
of measurement properties for translated versions’ was not
included in the recommended minimum standards, data on
these properties was regarded as desirable.

As pointed out by Hooper et al. [23] there is a plethora of
indices to evaluate model fit. They conclude that it is point-
less to report everyone, but that at the same time one
should not be tempted to choose those who show the best
model fit. The selected fit-indices in the current study was
consequently based on these recommendations and the fact
that the SRMR, RMSEA and CFI values reflect different
aspects of model fit. Furthermore, cut-off values for the dif-
ferent indices vary, and the subsequent guidance have also
changed over time [23–25]. When we look at the recommen-
dations for the different indices and results in our study, the
conclusion is that the original 5-dimension MFI-20 model has
an acceptable but not optimal fit in relation to our data [23].

Optimally, tools that are assumed to measure the same
phenomenon should be correlated [31]. As anticipated

Figure 1. Confirmatory Factor Analysis of the Norwegian version of the MFI-20. Ellipses represent the dimensions from the original MFI-20, rectangles represent
the items of the MFI-20 and circles represent measurement error. Two-headed arrows represent correlation coefficients and one-headed arrows factor loadings.
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increased MFI-20 scores correlated positively with all FQ
dimensions, while the strongest associations were identified
between those sub dimensions that were hypothesized to be
most closely linked. Furthermore, given the lack of a gold-
standard comparison, evaluating the questionnaire among
respondents expected to score differently, e.g., in those with
different disease activity, is one way of ensuring validity. Our
results showed that the fatigue scores increased in line with
the patients’ subjective indication of disease severity. No dif-
ferences were however found when calprotectin was used as
an indicator of disease severity. In our view, the latter is
probably not related to a debatable validity, but rather to
the fact that the association between fatigue and objective
markers of disease activity has been reported as low [12].

Table 2. Bivariate (Spearman) correlation between the dimensions of the MFI-
20 and the FQ.

Ulcerative Colitis (n¼ 180) Crohn’s disease (n¼ 228±)

FQ-PF FQ-MF FQ-TF FQ-PF FQ-MF FQ-TF

GF .71 .50 .72 .70 .42 .68
p< .001 p< .001 p< .001 p< .001 p< .001 p< .001

PF .66 .43 .66 .59 .38 .58
p< .001 p< .001 p< .001 p< .001 p< .001 p< .001

RA .58 .43 .58 .48 .37 .49
p< .001 p< .001 p< .001 p< .001 p< .001 p< .001

RM .39 .34 .42 .36 .32 .37
p< .001 p< .001 p< .001 p< .001 p< .001 p< .001

MF .48 .51 .53 .46 .54 .54
p< .001 p< .001 p< .001 p< .001 p< .001 p< .001

MFI-20: Multidimensional Fatigue Inventory; FQ: Fatigue Questionnaire; ±:
missing data (n¼ 2); FQ-PF, MF and TF: Physical, mental and total fatigue
scores of the Fatigue Questionnaire; GF, PF, RA, RM, MF: MFI-20 dimensions
general fatigue, physical fatigue, reduced activity, reduced motivation and
mental fatigue.

Table 3. MFI-20 scores according to self-reported disease activity.

Ulcerative Colitis (n¼ 180) Crohn’s disease (n¼ 230)

Non¼ 31 Mildn¼ 65 Moderaten¼ 61 Severen¼ 23 Non¼ 38 Mildn¼ 79 Moderaten¼ 83 Severen¼ 30

GF 10.2 (3.3) 12.1 (4.1) 14.5 (3.5) 16.3 (1.9) 11.8 (4.4) 12.3 (4.3) 14.4 (4.0) 16.0 (3.5)
PF 9.3 (3.9) 11.1 (4.0) 13.5 (3.4) 16.5 (2.8) 10.3 (3.9) 11.5 (4.2) 12.9 (3.9) 15.4 (3.8)
RA 7.9 (2.1) 9.2 (3.4) 10.4 (3.2) 12.4 (3.3) 8.7 (3.2) 9.8 (3.4) 10.4 (3.7) 12.0 (3.4)
RM 7.6 (2.5) 8.6 (3.4) 9.0 (2.7) 10.2 (4.1) 7.7 (2.8) 8.2 (2.8) 8.9 (3.6) 10.2 (3.7)
MF 9.0 (3.2) 10.2 (3.7) 11.1 (3.5) 13.0 (5.3) 8.9 (3.3) 9.4 (3.2) 11.3 (3.8) 12.7 (3.4)

MFI-20: Multidimensional Fatigue Inventory-20; GF: General fatigue; PF: Physical fatigue; RA: Reduced activity; RM: Reduced motivation; MF: Mental fatigue. All
figures presented as means with standard deviations.

Table 4. Test-retest reliability, sensitivity and responsiveness of the MFI-20.

Unchanged condition

Ulcerative Colitis (n¼ 86) Crohn’s disease (n¼ 110)

V0 V1 ICC p d G V0 V1 ICC p d G

GF 12.7 (4.1) 13.0 (4.4) 0.90 <.001 0.07 �0.16 13.3 (4.4) 13.4 (4.3) 0.88 <.001 0.02 �0.05
PF 11.5 (4.5) 11.7 (4.6) 0.91 <.001 0.04 �0.10 12.3 (4.3) 12.2 (4.4) 0.88 <.001 0.02 0.05
RA 9.3 (3.4) 10.2 (3.7) 0.79 <.001 0.25 �0.40 10.2 (3.6) 10.8 (3.9) 0.83 <.001 0.18 �0.25
RM 8.2 (3.1) 8.6 (3.3) 0.78 <.001 0.09 �0.17 8.8 (3.3) 8.7 (3.3) 0.82 <.001 0.03 0.04
MF 10.3 (4.0) 10.7 (4.2) 0.92 <.001 0.07 �0.25 10.3 (3.5) 10.4 (3.8) 0.88 <.001 0.03 0.08

Improved condition

Ulcerative Colitis (n¼ 19) Crohn’s disease (n¼ 14)

V0 V1 ICC p d G V0 V1 ICC p d G

GF 14.0 (5.0) 12.8 (5.3) 0.79 <.001 0.31 0.62 15.2 (3.8) 13.7 (4.2) 0.73 <.01 0.37 0.71
PF 13.0 (4.7) 12.6 (5.0) 0.89 <.001 0.11 0.21 14.2 (4.2) 12.4 (4.2) 0.73 <.001 0.43 0.81
RA 11.2 (2.7) 10.8 (3.7) 0.63 <.01 0.12 0.17 10.7 (3.8) 8.9 (3.0) 0.84 <.001 0.52 0.81
RM 10.3 (3.3) 8.6 (3.5) 0.64 <.01 0.50 0.81 8.9 (3.2) 7.8 (3.2) 0.82 <.001 0.34 0.55
MF 10.2 (4.2) 9.4 (4.0) 0.88 <.001 0.20 0.47 11.8 (4.0) 10.6 (3.9) 0.92 <.001 0.30 0.67

Deteriorated condition

Ulcerative Colitis (n¼ 8) Crohn’s disease (n¼ 5)

V0 V1 ICC p d G V0 V1 ICC p d G

GF 13.9 (2.2) 16.0 (1.3) 0.54 .04 0.53 �1.10 13.6 (3.3) 16.2 (3.6) 0.07 .34 0.64 �1.23
PF 14.0 (4.5) 16.5 (3.5) 0.64 .02 0.17 �1.30 13.4 (3.4) 14.4 (4.3) 0.53 .01 0.23 �0.45
RA 9.8 (3.1) 13.1 (2.4) 0.32 .17 0.69 �1.43 11.9 (2.8) 15.6 (3.5) �0.11 .36 0.91 �1.68
RM 8,1 (3.2) 10.4 (2,6) 0.59 .03 0.49 �1.10 8.6 (4.0) 9.6 (4.2) �0.14 .29 0.36 �0.50
MF 10.8 (5.2) 13.1 (5.1) 0.78 <.01 0.15 �1.35 9.6 (5.2) 14.0 (4.3) 0.26 .64 0.88 �2.44

MFI-20: Multidimensional Fatigue Inventory-20; GF, PF, RA, RM, MF: MFI-20 dimensions general fatigue, physical fatigue, reduced activity, reduced motivation
and mental fatigue; V0/V1: Mean MFI-20 values at baseline and follow-up; ICC: Intraclass correlation coefficient; p: statistical significance; d: Cohen’s d effect size;
G: Guyatt statistics.
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As highlighted in the minimum standards from ISOQOL, a
PROM should have evidence of responsiveness [30]. This
include evidence of changes in scores which are consistent
with changes in the target population. In other words, if the
condition of the IBD patient changes, the MFI-20 scores
should follow. A PROMs responsiveness is of course para-
mount when used in e.g., longitudinal studies. In our study,
the number who reported change was low, which may be
related to the relatively short test-retest period. Four to six
weeks is probably too short a time interval to detect major
changes in disease activity. Nevertheless, with the exception
of the MFI-20 dimension ‘reduced activity’ in UC patients
who experienced improvement, all Guyatt statistics values
were acceptable [28].

A subject of debate has been the number needed to
include in test-retest analysis, ranging from 50 and up
[32,33]. A total of 196 patients in the current study met these
requirements, which we consider robust. Within the selected
timeframe of 4 to 6weeks, the MFI-20 displayed good to
excellent values, regardless of diagnosis.

The study is of course not without limitations.
Responsiveness could have been measured once more to
confirm the observations after 4–6weeks. In addition, sub-
jective reporting of disease activity is an obvious subject of
possible bias. Optimally, we could therefore have used an
objective measure of intestinal inflammation to assess
changes over time.

In summary, we conclude that the Norwegian version of
MFI-20 is valid, reliable and responsive. Consequently, the
instrument can safely be used in studies using fatigue as
an endpoint.
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