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abstRact
IntroductIon: The Inflammatory Bowel Disease Fatigue 
Self-assessment Scale (IBD-F) is a multidimensional, disease-
specific questionnaire. Patients with inflammatory bowel 
disease (IBD) took part in the development of the tool. The 
scale was developed in the UK and comprises 35 questions: 
five questions about the severity of fatigue and 30 ques-
tions about the impact of fatigue. The purpose of this study 
was to validate a Danish electronic version of the IBD-F in a 
Danish IBD population.
Methods: We included IBD outpatients regardless of dis-
ease activity. They were invited to answer the IBD-F, the 
Multidimensional Fatigue Inventory (MFI-20) and the 
health-related quality of life tool known as the Short Health 
Scale (SHS). Furthermore, we collected socio-demographic 
and disease data. A subsample was invited to answer the 
IBD-F again two weeks later. Spearman analysis was used to 
evaluate the correlations between the IBD-F, the MFI-20 
and the SHS. Reliability was tested by intraclass coefficients.
results: A total of 325 patients were invited, and 159 pa-
tients had complete data. The IBD-F correlated well with 
the MFI-20 fatigue tool for almost all dimensions. The cor-
relation with the SHS was less marked. The following vari-
ables were associated with more fatigue: female, Crohn’s 
disease, respondent unemployed and comorbidity. The 
test-retest reliability was excellent.
conclusIon: The Danish version of the IBD-F is a valid tool 
for use in Danish patients with IBD. 
FundIng: This study was funded in part by an unrestricted 
grant from Takeda, Denmark.
trIal regIstratIon: not relevant.

‘Inflammatory bowel disease (IBD) comprises the two 
diseases, ulcerative colitis (UC) and Crohn’s disease (CD), 
and affects approximately 2.5-3 million people in Europe 
[1]. 

Some studies have identified fatigue as one of the 
main concerns for patients with IBD, along with suffi-
cient bowel control [2]. Fatigue in IBD flare is closely re-
lated to active gut inflammation. Nevertheless, many  
patients whose disease is in remission still suffer from 
fatigue [3]. A systematic review identified a fatigue prev-
alence ranging from 41-48% in patients with disease in 
remission to 86% for patients with active disease [4]. In 

both CD and UC patients, fatigue has been proven to de-
termine health-related quality of life (HRQoL) indepen-
dently of disease activity [5, 6]. This suggests that meas-
uring fatigue may be a simple way of screening for 
overall well-being. The concept of fatigue has proven 
hard to define. While most studies agree that fatigue is a 
multidimensional construct, a recent review discovered 
that studies use different definitions of fatigue: low en-
ergy, tiredness, decline in vitality and vigour or reduced 
energy and vitality [7-9]. 

The Inflammatory Bowel Disease Fatigue Self-
assessment Scale (IBD-F) is a multidimensional, disease-
specific questionnaire [10]. It was developed in collabor-
ation with an English IBD population and comprises a 
total of 35 questions about fatigue. The IBD-F is the first 
disease-specific tool for measuring fatigue in IBD. As pa-
tients with IBD are generally young, an online version of 
the IBD-F questionnaire seems the most rational tool in 
clinical practice [11]. We hypothesised that an IBD-F 
electronic questionnaire would be as capable as other 
fatigue measurement tools in IBD. The aim of this study 
was to translate and validate an electronic version of the 
IBD-F questionnaire in a Danish IBD population.

mEthOds
The IBD-F comprises five questions about the severity of 
fatigue (Section I) followed by 30 statements exploring 
the impact of fatigue (Section II). Questions are graded 
on a Likert scale: 0-4. Section I yields a total score of 
0-20, and Section II a score of 0-120. A higher score in-
dicates a higher level of fatigue. The translation of the 
IBD-F into Danish was done in accordance with interna-
tional guidelines and using the following steps. First, a 
forward translation from English into Danish was done 
by two independent translators who had English as their 
native language and who were fluent in Danish. Second, 
the translated version was discussed and consensus was 
obtained among the translators, a third, independent 
party, and the investigators. Third, a back-translation 
into English was done by two other independent trans-
lators who had Danish as their native language and were 
fluent in English. Finally, the back-translated version was 
discussed at a consensus meeting and subsequently sent 
to the developer of the original IBD-F questionnaire for 
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approval [12]. The final Danish version underwent pilot 
testing for face validity among nine patients with IBD in 
our outpatient clinic. The face validity test gave rise to 
only minor comments. No adjustments were made as a 
result of the pilot test. The final adjusted version was 
then back-translated into English and presented to the 
original authors, and no further changes were made.

The previously validated Multidimensional Fatigue 
Inventory (MFI-20) and the Short Health Scale (SHS) 
questionnaire were used to validate the IBD-F. The MFI-
20 is a fatigue-specific instrument that consists of five 
dimensions: general fatigue, mental fatigue, physical fa-
tigue, reduced motivation and reduced activity. It con-
tains total of 20 statements each rated on a 1-5 Likert 
scale, yielding a total fatigue score of 20-120. The sub-
groups yielded a score of 4-20. A higher score indicates a 
higher level of fatigue. The MFI-20 was initially validated 
in a cancer and chronic-fatigue population in the Nether-
lands [13]. The MFI-20 has been used frequently in other 
IBD fatigue studies [6]. The SHS is a disease-specific 
HRQoL instrument that consists of four questions: symp-
tom burden, functional status, disease-related worry 
and general well-being. Participants grade the four ques-
tions on 100-mm visual analogue scales. A higher score 
indicates a negative experience for the dimension. The 
SHS has been validated in patients with IBD in Sweden 
and is frequently used in IBD outpatient clinics in Scan-
dinavia [14, 15]. Furthermore, the SHS is short and well 
tolerated by both patients and physicians. In the present 
study, patients were excluded if they did not complete 
at least the IBD-F and the MFI-20.

Patients had to be older than 18 years, have a veri-
fied IBD diagnosis, speak Danish fluently and have access 
to the Internet. Patients were included regardless of cur-
rent disease activity. Patients eligible for inclusion were 
recruited consecutively in May and June 2016 during 
routine follow-up visits at the outpatient clinic of the 
Department of Hepatology and Gastroenterology at 
Aarhus University Hospital, Denmark. In addition to the 
completing IBD-F, the MFI-20 and the SHS question-
naires, participants were also asked to fill out a survey 
covering socio-demographic information, IBD diagnosis, 
current disease activity (classified as either disease flare 
or disease in remission) presence of comorbidity (phys-
ical or psychiatric) and any use of antidepressants. All 
items were self-reported. The electronic questionnaire 
was designed to impede progression if no answer was 
given, except for the socio-demographic items. There 
was, however, a “not relevant” option for every item. All 
responders were invited to participate in a retest of the 
IBD-F tool two weeks later. 

Patients who reported changes in disease activity 
between the test and the retest were excluded from the 
re-test analysis. The sample size followed the recom-
mendation that a method comparison study should have 
a minimum of 50 subjects [16]. The possibility of floor or 
ceiling effects was examined; effects were considered 
present if more than 15% of subjects achieved either the 
highest or the lowest score [17]. Associations between 
clinical/basic socio-demographic data and the IBD-F  
values were tested with a t-test for binary variables or a 
one-way ANOVA. Since Section II contained the ‘not re-
levant’ option for each item, an adjusted score was cal-
culated:

        Total score
            Max possible score –  
          (number of NR’s × 4) × max possible score

NR = questions answered “not relevant”. 

Spearman analysis was used to evaluate correlations be-
tween the IBD-F, the MFI-20 and the SHS. Correlations 
above 0.7 were considered indicative of a significant cor-
relation [18]. Data are presented as medians, ranges and 
interquartile ranges (IQRs) or as numbers and percent-
ages with 95% confidence intervals (CIs). Analysis of in-
ternal correlation was assessed using Cronbach’s α.  Test- 
retest reliability was calculated and assessed by  intraclass 
coefficients (ICC) and their corresponding 95% CIs.

All tests were two-sided and a 5% significance level 
was used. All data were analysed using STATA v.13.1 
(StataCorp, College Station). 

Trial registration: not relevant.

Adjusted  
score =

FigURE 1

The inclusion process.
Patients invited (N = 325)

Non-reponders (n = 148)

Reponders (n = 177)

Incomplete data (n = 18)

Non-reponders (n = 21)

Changed disease activity (n = 8)

Included in the analyses 
(n = 159)

Accepted invitation for retest 
(n = 95)

Reponders (n = 74)

Included in the analysis (n = 66)
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REsUlts
A total of 325 patients with an IBD diagnosis gave con-
sent to participation in the study, and 177 responded 
(54%). Figure 1 shows the process of inclusion in the 
main study and the retest. Patients were excluded from 
the analysis if they failed to complete both the IBD-F and 
the MFI-20. Due to the design of the electronic ques-
tionnaire, there were no single missing items. In the re-
test, 74 responded (78% of the invited patients, 42% of 
the total number of participants). Primary socio-demo-
graphic and clinical data at study entry are presented in 
table 1. There were no statistically significant differen-
ces between the UC and the CD subgroups in the test 
group. No floor or ceiling effects were present in either 
Section I or Section II of the test or the retest. 

Different factors were associated with high fatigue. 
The median fatigue in Section I for males was 5 (IQR: 
3-11), whereas the median for females was 10 (IQR: 
6-12; p < 0.01). The median fatigue score in Section I for 
patients with CD was 10 (IQR: 6-13), whereas the medi-
an fatigue score for patients with UC was 8 (IQR: 5-11;  
p < 0.01). The median fatigue scores in Section I for em-
ployed versus unemployed subjects was 9 (IQR: 5-11) 
and 11 (IQR: 6-13; p < 0.05), respectively. The median 
score in Section I for subjects with comorbidity was 11 
(IQR: 6-12), whereas subjects without comorbidity had a 
median score of 8 (IQR: 5-11); p < 0.05). The results for 
Section II were also significant for all of the above-men-
tioned variables. Cohabitation, disease activity, age, 
length of education and number of working hours were 
not found to be significantly associated with higher fa-
tigue scores. The correlations between the IBD-F sec-

tions, the SHS and the MFI-20 are presented in table 2. 
All correlations between the MFI-20 and the IBD-F ex-
ceeded 0.7, except for mental fatigue in Section I and re-
duced motivation in both sections. No correlation be-
tween the SHS and the IBD-F exceeded 0.7, except for 
that of the sub-group IBD flare with SHS item 2. The 
test-retest reliability results are presented in table 3. In 
the present study, we found ICC scores of 0.88 and 0.94 
for Section I and Section II, respectively. 

tablE 1

test Retest

cd (n = 74) Uc (n = 78) cd (n = 30) Uc (n = 31)

Age, yrs, median (IQR) [range] 41 (31-53) [21-81] 40 (29-52) [20-79] 39 (30-55) [21-81] 43 (29-54) [20-79]

Age group, n (%) 
20-29 yrs 14 (18.9) 21 (26.9) 6 (20.0) 8 (25.8)

30-39 yrs 22 (29.7) 17 (21.8) 9 (30.0) 3 (9.7)

40-49 yrs 13 (17.6) 18 (23.1) 4 (13.3) 8 (25.8)

50-59 yrs 12 (16.2) 15 (19.2) 4 (13.3) 8 (25.8)

> 60 yrs 13 (17.6) 7 (9.0) 7 (23.4) 4 (12.9)

Gender, male, n (%) 30 (40.5) 19 (24.3) 13 (43.3) 9 (29.0)

Disease activity, n (%) 7 (9.5) 14 (18.0) 4 (13.3) 5 (16.1)

Comorbidity, n (%)
Physical illness 21 29   9 14

Psychiatric illness   2   2   1   0

Treated with antidepressants   2   1   2   2

Physical and psychiatric illness   2   4   0   0

Total 25 (35.2) 37 (48.0) 11 (36.7) 16 (51.6)

CD = Crohn’s disease; IQR = interquartile range; UC = ulcerative colitis.  

Characteristics for  
patients participating  
in the test and in the  
retest.

tablE 2

Correlations between Inflammatory Bowel Disease Fatigue Self-assessment Scale, Short Health Scale and 
Multidimensional Fatigue Inventory. 

ibd-F, spearman correlation coefficient,  
median (ibd flare)a [ibd in remission]b

section i, total fatigue section ii, total fatigue

MFI-20
General fatigue 0.88 (0.81) [0.89] 0.85 (0.73) [0.87]

Physical fatigue 0.73 (0.66) [0.75] 0.80 (0.82) [0.79]

Mental fatigue 0.66 (0.62) [0.66] 0.74 (0.75) [0.73] 

Reduced activity 0.73 (0.57) [0.74] 0.79 (0.71) [0.79]

Reduced motivation 0.66 (0.73) [0.65] 0.69 (0.61) [0.69]

Total fatigue 0.84 (0.78) [0.85] 0.85 (0.85) [0.89]

SHS
Item 1, symptom burden 0.38 (0.59) [0.32] 0.36 (0.41) [0.33]

Item 2, functional status 0.61 (0.74) [0.59] 0.67 (0.77) [0.62]

Item 3, worries 0.31 (0.43) [0.29] 0.35 (0.46) [0.31]

Item 4, well-being 0.54 (0.55) [0.53] 0.54 (0.51) [0.55] 

IBD = inflammatory bowel disease; IBD-F = Inflammatory Bowel Disease Fatigue Self-assessment Scale;  
MFI-20 = Multidimensional Fatigue Inventory; SHS = Short Health Scale. 
a) N = 24. b) N = 135.
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discUssiOn
The IBD-F was successfully translated into Danish and 
showed a good validity and reliability. The IBD-F seems 
to be a reliable tool for evaluation of fatigue in patients 
with IBD in a Danish population. We found that female 
gender, CD and presence of comorbidity were adversely 
associated with the IBD-F score, which is in accordance 
with previous research, suggesting that these factors  
influence fatigue and HRQoL [19]. We were unable to 
compare our results to those of others, as this is the first 
validity and reliability study of the IBD-F in Danish. Fur-
thermore, we could not compare our results to fatigue 
values in the general population, as normative IBD-F  
values do not exist.

The correlations between Section I, Section II and 
the MFI-20 were excellent, especially for general fatigue 
and total fatigue. In contrast, the correlations between 
the IBD-F and the SHS were generally poor. Interestingly, 
when sub-divided into flare or remission, the flare group 
showed a significant correlation with SHS item 2. How-
ever, further research is needed to substantiate this cor-
relation as we did not have sufficient data. The associa-
tion may be explained by the fact that the terminology 
between the simple HRQoL questions and the more spe-
cific fatigue questions does not fully overlap. Strong in-
ternal correlation between Sections I and II may suggest 
that only section I alone may be used as a screening tool 
rather than the whole questionnaire, which may be 
deemed too long. However, further research is needed 
to support this. We used an interval of two weeks be-
tween the test and the retest. Some authors propose a 
longer interval to minimise recall bias. However, this 
time interval was chosen to ensure a minimal change in 
disease activity [17]. Despite the two-week interval, we 
had to exclude eight patients (11%) due to a change in 
disease activity as the purpose was to assess test-retest 
reliability

One possible limitation of the study is that all pa-
tients were recruited from a single outpatient clinic at 
the Aarhus University Hospital. It is possible that pa-
tients with more disease-related problems visit the out-
patient clinic more often and thus might represent a 
larger proportion in the study than is the case in the full 

Danish IBD population. Furthermore, we included pa-
tients consecutively regardless of the level of disease  
activity. However, in our study, the main aim was not to 
evaluate IBD fatigue but to validate the IBD-F question-
naire. In addition, no baseline data were collected for 
non-responders. Thus, we have no way of describing this 
group and cannot completely exclude the possibility of 
bias. Another possible limitation is that we did not col-
lect biochemical data, e.g., markers for anaemia, disease 
activity, iron or vitamin D deficiency. In addition, future 
research should investigate responsiveness as we did 
not have enough participants with a change in disease 
activity to perform the needed calculations. Lastly, with 
the option of “not relevant”, some patients might have 
achieved a lower total score on the grounds that they 
would have scored high on an item if it were relevant. 
To minimise this possibility, we calculated Section II as 
an “adjusted score”, which eliminates the irrelevant 
questions individually.

This study has several strengths: we used well-vali-
dated measures of fatigue and the HRQoL to compare 
with the IBD-F, the data were collected from an outpa-
tient clinic that covers patients from a large area, and 
we included a large variety of socio-demographic data.  
It is questionable whether we could have increased the 
response rate by using paper versions of the IBD-F. 
Some studies have been able to improve response rates 
by sending non-responders a paper version. However, as 

tablE 3

Test-retest reliability  
in patients with stable  
disease activity (N = 66). 

ibd-F test (iQR) Retest (iQR) icc [95% ci]

Section I, score, median   9 (5-11)   9 (4-12) 0.88 [0.81-0.92]

Section II, score, median 21 (4-34) 18 (6-32) 0.94 [0.91-0.96]

CI = confidence interval; IBD-F = Inflammatory Bowel Disease Fatigue 
Self-assessment Scale; ICC = intraclass correlation coefficient; IQR =  
interquartile range.

Patient testing the electronic version of the Inflammatory Bowel Disease 
Fatigue Self-assessment Scale in the outpatient clinic at Aarhus University 
Hospital, Denmark.
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the aim was to validate an electronic version, we did not 
send out a paper version to non-responders [20]. Re-
minders to non-responders were e-mailed after one 
week. By using an electronic version only, we were able 
to reduce missing data and test the questionnaire in the 
situation that most resembles a possible clinical imple-
mentation. 

cOnclUsiOn
This is the first study to validate the IBD-F questionnaire 
in Danish. The IBD-F is easy to administer electronically, 
it is disease-specific and may serve as a valid tool for 
measuring fatigue in IBD in daily clinical practice.
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