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Abstract 
Background and Aims: Although fatigue is common in inflammatory bowel disease [IBD], its pathogenesis remains unclear. This study aimed 
to determine the prevalence of fatigue and its associated factors in a cohort of patients newly diagnosed with IBD.
Methods: Patients ≥18 years old were recruited from the Inflammatory Bowel Disease South-Eastern Norway [IBSEN III] study, a population-
based, observational inception cohort. Fatigue was assessed using the Fatigue Questionnaire and compared with data from a Norwegian 
general population. Univariate and multivariate linear and logistic regression analyses were performed to evaluate the associations of total 
fatigue [TF; continuous score] and substantial fatigue [SF; dichotomized score ≥4] with sociodemographic, clinical, endoscopic, laboratory, and 
other relevant patient data.
Results: In total, 983/1509 [65.1%] patients with complete fatigue data were included (ulcerative colitis [UC], 68.2%; Crohn’s disease [CD], 
31.8%). The prevalence of SF was higher in CD [69.6%] compared with UC [60.2%] [p < 0.01], and in both diagnoses when compared to the 
general population [p < 0.001]. In multivariate analyses, depressive symptoms, pain intensity, and sleep disturbances were associated with in-
creased TF for both diagnoses. In addition, increased clinical disease activity and Mayo endoscopic score were significantly associated with TF 
in UC, whereas all disease-related variables were insignificant in CD. Similar findings were observed for SF, except regarding the Mayo endo-
scopic score.
Conclusions: SF affects approximately two-thirds of patients newly diagnosed with IBD. Fatigue was associated with depressive symp-
toms, sleep disturbances, and increased pain intensity in both diagnoses, while clinical and endoscopic activity were associated factors 
only in UC.
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1.  Introduction
Ulcerative colitis [UC] and Crohn’s disease [CD] represent the 
two primary forms of inflammatory bowel disease [IBD], a 
condition characterized by inflammation of the gastrointes-
tinal [GI] tract. IBD possibly arises due to inappropriate 
mucosal immune activation against commensal microbes in 
genetically susceptible hosts.1,2 While inflammation in UC 
is limited to the mucosa and submucosa of the colon and 
rectum, inflammation in CD is transmural and may affect any 
part of the GI tract.1

Common symptoms of IBD include abdominal pain and 
diarrhoea, with the latter often with blood and mucus.1 
In addition, fatigue has also been reported as a preva-
lent symptom, affecting up to 80% of patients with active 
disease.3 Fatigue differs from general tiredness, in both se-
verity and duration. Barsevick et al. characterized fatigue as a 
‘subjective perception of lack of energy unrelieved by rest and 
unproportionable to activity, impacting the patient’s function 
in life, often accompanied by emotional lability and decreased 
cognitive ability’.4

Fatigue is frequently observed as a concomitant symptom 
in chronic inflammatory diseases and cancer, as well as a 
sequala of infectious disease.3,5 The pathogenesis of fatigue 
has yet to be determined; however, a correlation between the 
severity of fatigue and clinical activity in various inflamma-
tory diseases has been reported in previous studies.3,6 Several 
factors have been proposed to contribute to fatigue in IBD, 
including ongoing inflammation, medical treatment, micro-
biota composition, anaemia, and micronutrient deficiencies.5–7 
Furthermore, fatigue in patients with IBD is also associated 
with symptoms of depression, anxiety and sleep disturbances, 
independent of disease activity.6,7

Previous studies on fatigue in cohorts of patients with newly 
diagnosed IBD are scarce, providing limited possibilities 
for evaluating the factors influencing fatigue in treatment-
naïve patients with IBD. In most studies investigating fatigue 
among patients with IBD, a positive association between 
disease activity and fatigue has been reported based on clin-
ical disease activity indices and, in rare cases, additional bio-
chemical tests such as C-reactive protein [CRP] and faecal 
calprotectin.8 To the best of our knowledge, no published 
studies have assessed the association between fatigue and 
IBD-related disease activity, using complete endoscopic, bio-
chemical, and clinical data. Thus, the present study aimed to 
determine the prevalence of fatigue, as well as to identify its 
associated factors at diagnosis, using data from an unselected 
population-based cohort of patients newly diagnosed with 
IBD.

2.  Materials and Methods
2.1.  Study design and sample population
The Inflammatory Bowel Disease in South-Eastern Norway 
III [IBSEN III] study is a prospective, population-based in-
ception cohort study [Clinical Trials ID: NCT02727959] that 
included patients with newly diagnosed IBD during a 3-year 
period from 2017 to 2019. The patients were enrolled from 
the largest health region in Norway [the South-Eastern Health 
Region], with a catchment area of ~2.95 million inhabitants 
[56% of the Norwegian population in 2017]. The organiza-
tion of the cohort and the inclusion process have been de-
scribed elsewhere in detail.9

2.2.  Data collection and handling
A comprehensive assessment of clinical, endoscopic, 
sociodemographic and patient-reported outcomes was under-
taken, and faecal samples for calprotectin analysis were col-
lected from the patients. All patients underwent a colonoscopy 
with biopsy at baseline. For CD, additional upper endoscopy, 
capsule endoscopy and magnetic resonance enterography 
were performed when clinically indicated. Blood sample ana-
lyses were performed at local laboratories as part of the rou-
tine follow-up, while comorbidities were assessed in the same 
manner as in the Trondelag Health Study [HUNT] database10 
and summarized into a continuous score.

2.3.  Disease activity
Evaluation of disease activity was based on CRP and faecal 
calprotectin levels [Bühlmann Calprotectin ELISA EK-CAL; 
Bühlmann Laboratories AG], clinical disease activity indices 
(Harvey–Bradshaw index [HBI] for CD and Simple Clinical 
Colitis Activity Index [SCCAI] for UC). Active disease was 
defined as a SCCAI and HBI score of ≥3 and ≥5 respect-
ively.11,12 CRP ≥ 5 mg/L and faecal calprotectin >250 µg/g 
were considered as elevated and indicative of active inflam-
mation.13,14 Anaemia was defined as a haemoglobin level of 
<13 g/dL for males and <12 g/dL for females [World Health 
Organization definition].15 For both UC and CD, disease 
phenotype was classified using the Montreal Classification 
System. Endoscopic activity was graded based on the Mayo 
endoscopic score in UC, and a modified version of the Simple 
Endoscopic score [SES-CD] with only scoring of the worst 
affected bowel segment in CD.16–18

2.4.  The Fatigue Questionnaire
There are several questionnaires available for the assess-
ment of fatigue in IBD, both disease specific as well as gen-
eric questionnaires which can be utilized for several different 
disorders. In the current study we used the generic Fatigue 
Questionnaire [FQ] as this has previously been translated and 
validated in Norwegian19 as well as for Norwegian patients 
with IBD.20 Moreover, FQ data from the Norwegian general 
population were available for comparison. The FQ was devel-
oped by Chalder et al.21 and consists of 11 questions divided 
into two main dimensions: physical fatigue [PF] [questions 
1–7] and mental fatigue [MF] [questions 8–11]. Each ques-
tion presents four possible answers [0 = better than usual, 
1 = no more than usual, 2 = worse than usual, and 3 = much 
worse than usual], with higher FQ scores implying higher fa-
tigue levels. The PF and MF scores are combined to calculate 
the total fatigue [TF] score, with a maximum score of 33. In 
addition, scale scores were dichotomized into 0 = better than 
usual and no more than usual, and 1 = worse than usual and 
much worse than usual, where substantial fatigue [SF] is de-
fined as a dichotomized FQ score ≥4, in accordance with prior 
studies.19–21 Patients who had more than 50% missing values 
in one dimension were excluded.

2.5.  Additional patient-reported outcome 
measures
To control for potential covariates, as well as to collect other 
patient-reported outcomes relevant to fatigue, the Hospital 
Anxiety and Depression Scale [HADS] was used to assess 
anxiety and depression,22 the Norwegian version of the 
Pittsburgh Sleep Quality Index [PSQI] was used to assess 
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sleep quality and disturbances,23 and the Brief Pain Inventory 
[BPI] was used to investigate pain intensity.24

The HADS was developed by Zigmond and Snaith in 1983 
to screen for depression and anxiety among somatic patients.22 
The HADS has been translated into Norwegian and valid-
ated,25 and consists of 14 items divided into two-dimensional 
subscales, HADS-D and HADS-A, with seven items each. 
Each item is scored from 0 to 3, with the total score ranging 
from 0 to 21.22 A higher score indicates an increased level of 
psychological distress, where a dimensional sub-score ≥8 de-
notes levels of anxiety or depressive symptoms indicative of 
the need for further assessment.26

The Norwegian version of the PSQI is a standardized and 
validated instrument for assessing sleep quality and dis-
turbances in clinical practice and research. It consists of 19 
self-reported items that assess sleep patterns within the past 
month and is divided into seven component scores: subjective 
sleep quality, sleep latency, sleep duration, habitual sleep ef-
ficiency, sleep disturbances, use of sleeping medication, and 
daytime dysfunction. The total of these scores yields one 
global score ranging from 0 to 21. A score >5 indicates poor 
sleep quality.23

The BPI was developed by Cleeland and colleagues,24 and 
has been translated and validated for use in Norwegian and 
for patients with IBD.27,28 The BPI consists of two domains: 
impact of pain on functioning [interference] and pain inten-
sity [severity]. In the present study, only pain severity was 
assessed, which was supported by the recommendations 
for pain assessment provided by the Initiative on Methods, 
Measurement, and Pain Assessment in Clinical Trials 
[IMMPACT].24 Pain severity was evaluated using four com-
ponents [BPI items 3–6], with a grading from 0 to 10 and a 
maximum total score of 40 points.24

2.6.  Statistical analysis
Descriptive statistics were used to analyse patient character-
istics. Normally distributed data are presented as mean and 
standard deviations [SD], while variables with skewed dis-
tributions are presented as median and interquartile range 
[IQR]. Categorical data are presented as counts and per-
centages. Crude differences between patient groups were as-
sessed using independent sample t-test for pairs of normally 
distributed continuous data, Mann–Whitney U-test for pairs 
of variables with skewed distributions and chi-square test 
[χ2] for pairs of categorical variables. The normality assump-
tion was assessed using graphical presentations of the vari-
ables [histograms] combined with the Shapiro–Wilk’s test. 
Level of fatigue and fatigue prevalence were compared with 
the Norwegian general population using a two-sample inde-
pendent t-test and chi-square test using OpenEpi software. 
The Norwegian general population data from 1998 were 
used in the analysis owing to superior completeness and sub-
stantially unchanged levels of fatigue compared to the data 
from 2015.20,29

Fatigue was analysed as a continuous variable [TF] and as 
a dichotomized variable [SF]. Possible associations between 
fatigue and selected sociodemographic and clinical data were 
assessed using regression models, with fatigue as the de-
pendent variable. The TF score was analysed using univariate 
and multivariate linear regression analyses, whereas binary 
logistic regression was used for SF. Only variables that 
reached p-values ≤0.1 in univariate regression analyses 
were included in the multivariate models. All analyses were 

considered exploratory so no correction for multiple testing 
was done, and p-values <0.05 were considered statistically 
significant. To assess which of the covariates demonstrated 
the strongest association with the outcome in the multivariate 
linear regression analyses, effect size [standardized coefficient 
beta] was calculated. An effect size [f2] of 0.02 indicates a 
small effect, 0.15 a medium effect, and 0.35 a large effect.30 
Variables included in the multivariate linear regression ana-
lysis were evaluated for collinearity by calculating the correl-
ation coefficients for all pairs using Pearson’s correlation. The 
variable with the weakest association with fatigue, based on 
unstandardized B, was excluded from further analysis if the 
correlation coefficient was ≥0.6. Statistical analyses were per-
formed using IBM SPSS Statistics version 28 and STATA/SE 
16.0, both for Windows.

2.7.  Ethical considerations
The IBSEN III study was approved by the Southeast Regional 
Committee for Medical and Health Research Ethics [Ref 
2015/946-3] and signed informed consent was obtained from 
each patient before study inclusion.

3.  Results
3.1.  Study population
In total, 1561 adult [≥18 years old] patients with newly diag-
nosed IBD were included in the IBSEN III study, of whom 
1003 [64.3%] and 506 [32.4%] were diagnosed with UC and 
CD, respectively. Patients with UC and CD who had com-
plete FQ data were included in the current study (983/1509 
[65.1%]) [Figure 1]. The baseline characteristics of the study 
population are presented in Table 1. In those with complete 
FQ data, a significantly higher proportion were females, had 
a higher Mayo endoscopic score [UC], and had an increased 
prevalence of perianal disease [CD] compared to patients 
without FQ data.

3.2.  Prevalence and level of fatigue
The prevalence of substantial fatigue [SF], as well as level of 
total fatigue [TF] were significantly higher in CD compared to 
UC [Figure 2 and Table 2]. For both diagnoses, SF prevalence 
and fatigue scores were significantly higher than those of the 
Norwegian general population [Table 2]. At the time of in-
clusion, approximately half of the patients reported that their 
fatigue symptoms had been present for more than 1 week, 
but shorter than 6 months [49.5% of CD and 52.3% of UC 
patients].

3.3.  Factors associated with fatigue
The univariate and multivariate regression analyses stratified 
by diagnosis are presented in Tables 3 and 4 for TF and SF, 
respectively.

In the univariate analysis, increased TF was significantly as-
sociated with increased clinical disease activity and decreased 
haemoglobin levels for both diagnoses. However, no differ-
ences in fatigue scores were observed when the established 
cut-offs for anaemia were used. In UC, increased TF was asso-
ciated with increased faecal calprotectin level [p < 0.05], but 
not when using >250 µg/g as a cut-off for active inflamma-
tion. Mayo endoscopic score, but not extension of disease, 
was significantly associated with TF, and further when ana-
lysed categorically, increased TF scores were only observed in 

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/advance-article/doi/10.1093/ecco-jcc/jjad094/7190307 by guest on 10 N

ovem
ber 2023



4 K.A. Holten et al.

those with a Mayo endoscopic score of 3 compared to endo-
scopic score of 2 (Unstandardized B 1.86, 95% confidence 
interval, CI [0.63, 3.1]). In CD, TF was not associated with 
disease location [except for colon affected], disease behaviour, 
fistulating disease, modified SES-CD, CRP, or calprotectin.

In the multivariate analysis, increased TF was significantly 
associated with depressive symptoms, pain intensity, and 
sleep disturbances, in both UC and CD. Younger age was as-
sociated with increased TF only in patients with CD. Because 
of its significantly positive association with depressive symp-
toms, anxiety was excluded from the multivariate analysis. 
Regarding disease activity, increased SCCAI and Mayo endo-
scopic scores were significantly associated with TF in UC, 
whereas in CD no disease-related variables were statistically 
significant.

When the potential factors associated with SF were in-
vestigated using binary logistic regression analyses, similar 
patterns were identified as that for TF [Table 4]. Due to an in-
sufficient number of patients with HADS-D ≥ 8 among those 
without SF, the variable could not be analysed for CD and 
resulted in large 95% CIs for UC in the multivariate logistic 
regression analysis.

4.  Discussion
In this large, unselected inception cohort of patients newly 
diagnosed with IBD, substantial fatigue affected approximately 
two-thirds of patients with UC and CD. Symptoms of depres-
sion, sleep disturbances and increased pain intensity were all 
independently associated with fatigue, regardless of the diag-
nosis. In UC, an increased clinical disease activity index and 
Mayo endoscopic score were both independently associated 
with increased fatigue, whereas none of the available disease 
activity variables showed any association with fatigue in CD.

Consistent with the findings of previous studies, the preva-
lence of substantial fatigue was ~10% higher in the CD group 
than in the UC group.8 The prevalence of substantial fatigue 
in the present study was higher than that reported in recent 
publications in newly diagnosed IBD cohorts.31,32 However, 
these results are not directly comparable because different 
instruments to assess fatigue were used. Among Norwegian 
patients with IBD controlled 20 years after diagnosis, those 
with current symptomatic IBD, defined by SCCAI > 2.5 and 
HBI > 4, were found to have mean TF scores and SF preva-
lence comparable to our cohort, while patients with quiescent 
disease had an SF prevalence of only 20–25%.33 Moreover, 
when compared to data from the Norwegian general popula-
tion, patients with IBD in the current cohort had substantially 
higher SF prevalence and fatigue scores.20,29

To the best of our knowledge, no previous studies on 
fatigue in patients with CD have included complete endo-
scopic data. In the present study, based on the evaluation 
of biochemical, radiological, and clinical data combined 
with endoscopic findings, we were unable to establish an 
association between the severity of CD inflammation and 
fatigue at the time of diagnosis. In patients with UC, the 
Mayo endoscopic score was independently associated with 
increased total fatigue score. However, the clinical signifi-
cance of the Mayo endoscopic score remains uncertain con-
sidering that a higher Mayo endoscopic score, as well as 
affection of  colon in CD patients, may due to common 
symptomatology with frequent bloody stools, yield an in-
creased clinical disease activity index score and a decrease 
in haemoglobin.34 These variables were both found to be 
associated with fatigue, regardless of the diagnosis, in 
univariate regression analysis.

In our study, haemoglobin levels were not independently 
associated with fatigue. The level of haemoglobin indirectly 
reflects the severity of IBD, where decreased levels are caused 

1561
IBD patients

52
IBD-U patients

524 UC/CD
patients
without
FQ data

2 UC/CD
patients with
incomplete

FQ data
983 included patients

670 UC (68.2%)
313 CD (31.8%)

985
UC/CD patients
with FQ data

1003
UC patients

506
CD patients

Figure 1. Flow chart illustrating the inclusion process from the IBSEN III cohort. Only patients ≥18 years old with ulcerative colitis and Crohn’s disease 
were included for further analysis. Those without Fatigue Questionnaire [FQ] data, or with more than 50% missing values in one dimension, were 
excluded from our study. IBD: inflammatory bowel disease, UC: ulcerative colitis, CD: Crohn’s disease, IBD-U: IBD unclassified.
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primarily by varying degrees of intestinal bleeding, but also as 
a result of chronic inflammation, occasionally combined with 
decreased nutritional intake.5,35 The association between fa-
tigue in patients with IBD and anaemia or haemoglobin level 
based on previous studies is difficult to establish and possibly 
overestimated, owing to the utilization of different methodo-
logical approaches and IBD cohorts.36

The IBD symptom burden, commonly presented as 
disease activity, is known to be of consistently great im-
portance for the presence and severity of fatigue in patients 
with IBD, which, in part, is supported by the findings of 
our study.21,36–38 The use of clinical indices to define disease 
activity in clinical studies on patients with IBD, including 
studies of fatigue, is well established.8 However, studies 
have shown that these indices are poorly correlated with the 
degree of intestinal inflammation determined by endoscopic 
and biochemical measures, especially for HBI in CD.39–41 
One explanation may be coexisting symptoms of irritable 
bowel syndrome [IBS], which is prevalent among patients 
with IBD, both at the time of diagnosis and after, regard-
less of whether IBD is in a remission or active phase.42–46 
However, we did not assess the presence of IBS in our co-
hort of newly diagnosed patients with endoscopically veri-
fied active inflammation.

Coexisting symptoms of depression and sleep disturbances, 
as described in previous studies on patients with IBD, are 
strongly associated with fatigue.36,47–49 The strong association 
between depressive symptoms and fatigue may be caused 
by an overlap in symptomatology and, hence, their natural 
coexistence. However, it has also been theorized that the 
common symptomatology may be caused by common neuro-
endocrine and neurotransmitter pathways.3,38 Although sleep 
disturbances are multifactorial, poor sleep quality is more 
prevalent in patients with IBD than in healthy controls.50 
Poor sleep quality is more prevalent among patients with ac-
tive disease, owing to pain and nocturnal symptoms, but it 
has also been reported to be present among patients with 
IBD in remission.50 Sleep deprivation is related to decreased 
functioning of the immune system, and studies have shown 
an increased risk of disease relapse in sleep-deprived patients 
with IBD.5,51–53

Pain in patients with IBD implies not only abdom-
inal discomfort but also myalgia and arthralgia.54,55 Even 
after adjusting for relevant covariates, pain was independ-
ently associated with fatigue, in contrast to findings from 

Table 1. Baseline characteristics.

Patient diagnosis

UC [n = 670] CD [n = 313]

Age, years (median 
[range])

37 [18–82] 37 [18–76]

Sex (n [%])

Male 355 [53] 130 [41.5]

Female 315 [47] 183 [58.5]

Education level (n [%])

Primary school [≤9 years] 65 [9.7] 28 [8.9]

High school [10–12 years] 277 [41.4] 143 [45.7]

University/higher educa-
tion [>12 years]

326 [48.8] 142 [45.4]

Work status (n [%])

Employed/student 568 [85.0] 255 [81.7]

Not working [unemployed/
pensioner/homemaker]

62 [9.3] 28 [9.0]

Disabled 38 [5.7] 29 [9.3]

Civil status (n [%])

Married/cohabitant 443 [66.1] 208 [66.5]

Single/divorced/widowed 223 [33.3] 105 [33.5]

Current smokers (n [%]) 35 [5.2] 34 [10.9]

Number of comorbiditiesa 
(median/IQR [range])

1/1 [0–5] 1/2 [0–5]

Disease characteristics:

HBI total score [median/
IQR]

3.0/4.0

Missing (n [%]) 8 [2.6]

CD localization: Montreal classification (n [%])

L1 [ileal] 157 [50.2]

L2 [colonic] 50 [16]

L3 [ileocolonic] 106 [34]

L4 [upper gastrointestinal 
tract] + [L1/L2/L3]

8 [2.6]

CD behaviour: Montreal classification (n [%])

B1 [inflammatory] 247 [78.9]

B2 [stricturing] 59 [18.8]

B3 [penetrating] 7 [2.2]

B4 [Perianal disease] + [B1/
B2/B3]

17 [5.4]

SCCAI total score [median/
IQR]

2.0/4.0

Missing (n [%]) 22 [3.3]

UC extent: Montreal classification (n [%])

E1 [Proctitis] 254 [37.9]

E2 [Left-sided colitis] 157 [23.4]

E3 [Extensive colitis] 257 [38.3]

Mayo endoscopic score [n [%]]

1: Mild disease 150 [22.4]

2: Moderate disease 371 [55.4]

3: Severe disease 143 [21.3]

Faecal calprotectin [me-
dian/IQR]

195/733 225/739

Missing (n [%]) 108 [16.1] 51 [16.3]

C-reactive protein (me-
dian/IQR [range])

3.0/6.0 [0–267] 4.0/ 11 [0–270]

Table 1. Continued

Patient diagnosis

UC [n = 670] CD [n = 313]

Missing (n [%]) 41 [6.1] 7 [2.2]

Haemoglobin (median 
[range])

14.0 [4.8–19.0] 13.7 [8.9–18.1]

Missing (n [%]) 15 [2.2] 5 [1.6]

Anaemiab (n [%]) 92 [14.0] 48 [15.6]

CD: Crohn’s disease, UC: ulcerative colitis, HBI: Harvey–Bradshaw index, 
SCCAI: Simple Clinical Colitis Activity Index.
aPsychological disease, migraine, atopic eczema, asthma, hyper- and 
hypothyroidism, heart disease, atrial fibrillation, previous cerebral 
insult, COPD, psoriasis, kidney disease, rheumatoid arthritis, ankylosing 
spondylitis and podagra.
bHb < 13 [males] and Hb < 12 [females].
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prior studies.56 The main question that arises is whether the 
co-occurrence of depressive symptoms, sleep disturbance, and 
pain in fatigued patients with IBD should be regarded as a 
typical clinical presentation due to a shared underlying path-
ology, or whether it represents opportunities for separate tar-
geted interventions to improve fatigue.

Our study is not without limitations. Given the 65% re-
sponse rate for the FQ and the higher prevalence of patients 
with severe disease and female sex, selection bias cannot be 
completely excluded. However, given the multicentre design 
of our study and the inclusion of a large number of patients, 
we believe that our sample population is representative of 

Total fatigue
Physical fatigue
Mental fatigue

(p < 0.01)
(p < 0.01)
(p = 0.15)

Ulcerative colitisCrohn’s disease

30

20

10

0

Figure 2. Comparison of total, physical, and mental fatigue scores between patients with ulcerative colitis [UC, n = 670] and Crohn’s disease [CD, 
n = 313]. Combining the scores of physical [green] and mental [red] fatigue produces the total [blue] fatigue score, with a maximum scale score of 33 
shown on the y-axis. Medians and the 25th and 75th percentiles are shown. Whiskers indicate the range. Outliers are marked as circles. Statistical 
differences between UC and CD were calculated using the independent sample t-test presented by p-values.

Table 2. Fatigue measurements in patients with UC/CD compared to the Norwegian general population [NGP].

UC vs. NGP

UC [n = 670] NGP [n = 2287] Mean difference [95% CI] p-value

Mental fatigue 5.15 [1.8] 4.3 [1.4] 1 [0.9, 1.1] <0.001

Physical fatigue 11.42 [4.1] 7.9 [3.1] 4 [3.7, 4.3] <0.001

Total fatigue 16.58 [5.4] 12.2 [4.0] 4 [3.6, 4.4] <0.001

Total fatigue, males 15.49 [5.2] 11.9 [3.9] 4 [3.4, 4.6] <0.001

Total fatigue, females 17.80 [5.3] 12.6 [4.0] 5 [4.4, 5.6] <0.001

Substantial fatigue 403 [60.1] 503 [22] <0.001

Substantial fatigue, males 176 [49.6] -

Substantial fatigue, females 227 [72.1] -

CD vs NGP

CD [n = 313] NGP [n = 2287] Mean difference [95% CI] p-value

Mental fatigue 5.34 [2.0] 4.3 [1.4] 1 [0.8, 1.2] <0.001

Physical fatigue 12.19 [4.2] 7.9 [3.1] 5 [4.5, 5.5] <0.001

Total fatigue 17.53 [5.5] 12.2 [4.0] 5 [4.4, 5.6] <0.001

Total fatigue, males 15.68 [5.2] 11.9 [3.9] 4 [3.1, 4.9] <0.001

Total fatigue, females 18.84 [5.3] 12.6 [4.0] 6 [5.2, 6.8] <0.001

Substantial fatigue 218 [69.6] 503 [22] <0.001

Substantial fatigue, males 73 [56.2] -

Substantial fatigue, females 145 [79.2] -

The level of mental, physical, and total fatigue is presented as mean [SD], and the prevalence of substantial fatigue as n [%]. The Norwegian general 
population [NGP] compared to the results for patients with ulcerative colitis [UC] and Crohn’s disease [CD] are presented as the difference in means with 
95% confidence interval [95% CI] for mental, physical, and total fatigue, and p-value for difference in prevalence of substantial fatigue.
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patients newly diagnosed with IBD. Quantification of inflam-
matory changes in IBD is complex, and disease severity is not 
sufficiently reflected by the available endoscopic scores or in-
flammatory markers [CRP and calprotectin].57,58 In our study, 
the influence of faecal calprotectin may have been underesti-
mated because of the delay in obtaining samples from patients 
after colonoscopy and the subsequent initiation of medical 
treatment.14,59 Furthermore, a modified, non-validated version 
of the SES-CD was used, which may have reduced the possi-
bility of assessing the full impact of inflammation on fatigue 
in patients with CD. We performed a large number of statis-
tical tests so some of our findings might be by chance, and 

all the results should be interpreted with caution and prefer-
ably repeated in new studies. However, our findings are in line 
with our clinical experiences and thus supported by empirical 
evidence.

In conclusion, the burden of substantial fatigue in patients 
newly diagnosed with IBD is considerable, affecting approxi-
mately two-thirds of patients. Depressive symptoms, sleep 
disturbances, and increased pain intensity were strongly as-
sociated with fatigue in both patients with UC and CD, while 
objective variables reflecting the severity of inflammation 
were found to be only independently associated with fatigue 
in patients with UC.

Table 3. Linear regression analysis of factors associated with total fatigue score as the dependent variable.

Ulcerative colitis

Univariate analysis Multivariate analysis

Factors Unst. B 95% CI Effect size p-value Unst. B 95% CI Effect size p-value

Sex [ref. male] −2.32 [−3.11, −1.52] −0.22 <0.001 −0.89 [−2.11, 0.32] −0.09 n.s.

Age, years −0.02 [−0.05, 0.004] −0.07 <0.1 0.02 [−0.03, 0.06] 0.04 n.s.

Comorbidities 1.08 [0.71, 1.45] 0.22 <0.001 −0.57 [−1.13, −0.08] −0.11 <0.05

HADS-D 0.82 [0.72, 0.92] 0.55 <0.001 0.64 [0.48, 0.80] 0.46 <0.001

HADS-A 0.58 [0.49, 0.67] 0.45 <0.001 - - - -

PSQI 0.68 [0.52, 0.84] 0.47 <0.001 0.28 [0.11, 0.46] 0.20 <0.01

BPI [pain intensity] 0.36 [0.27, 0.44] 0.45 <0.001 0.15 [0.05, 0.25] 0.18 <0.01

SCCAI 0.60 [0.47, 0.73] 0.33 <0.001 0.38 [0.18, 0.58] 0.22 <0.001

Haemoglobin [g/dL] −0.62 [−0.86, −0.39] −0.20 <0.001 −0.11 [−0.50, 0.29] −0.03 n.s.

Calprotectin >250 µg/g 0.73 [−0.16, 1.59] 0.07 n.s.

CRP ≥5 mg/L 1.13 [0.20, 2.05] 0.10 <0.05 −1.62 [−3.1, −0.13] −0.13 <0.05

Albumin [g/L] −0.15 [−0.20, −0.07] −0.15 <0.001 −0.01 [−0.17, 0.15] −0.01 n.s.

Mayo endoscopic score 0.93 [0.32, 1.54] 0.12 <0.01 1.32 [0.35, 2.30] 0.15 <0.01

Factors

Crohn’s disease

Univariate analysis Multivariate analysis

Unst. B 95% CI Effect size p-value Unst. B 95% CI Effect size p-value

Sex [ref. male] −3.17 [−4.35, −1.98] −0.29 <0.001 −0.54 [−2.45, 1.36] −0.05 n.s.

Age, years −0.05 [−0.09, −0.01] −0.14 <0.05 −0.07 [−0.12, −0.02] −0.19 <0.01

Comorbidities 1.12 [0.60, 1.64] 0.23 <0.001 0.37 [−0.46, 1.20] 0.07 n.s.

HADS-D 0.75 [0.60, 0.89] 0.51 <0.001 0.61 [0.36, 0.87] 0.38 <0.001

HADS-A 0.57 [0.43, 0.70] 0.44 <0.001 - - - -

PSQI 0.78 [0.55, 1.01] 0.51 <0.001 0.47 [0.17, 0.72] 0.29 <0.05

BPI [pain intensity] 0.34 [0.23, 0.45] 0.46 <0.001 0.17 [0.03, 0.31] 0.22 <0.05

HBI 0.47 [0.30, 0.64] 0.30 <0.001 −0.05 [−0.29, 0.20] −0.03 n.s.

Haemoglobin [g/dL] −0.60 [−1.03, −1.18] −0.16 <0.01 −0.27 [−0.92, 0.39] −0.06 n.s.

Calprotectin >250 µg/g 0.39 [−0.92, 1.69] 0.04 n.s.

CRP ≥5 mg/L 0.31 [−0.96, 1.57] 0.03 n.s.

Albumin [g/L] 0.01 [−0.03, 0.22] 0.09 n.s.

Colon affected [L2] 1.68 [0.03, 3.34] 0.11 <0.05 −0.03 [−2.46, 2.40] −0.002 n.s.

Modified SES-CD 0.03 [−0.26, 0.33] 0.01 <0.1 0.008 [−0.41, 0.43] 0.003 n.s.

CI: confidence interval, Unst. B: unstandardized B, n.s.: not significant, HADS: Hospital Anxiety and Depression Scale [D = Depression, A = Anxiety], PSQI: 
Pittsburg Sleep Quality Index, BPI: The Brief Pain Inventory, HBI: Harvey–Bradshaw index, SCCAI: Simple Clinical Colitis Activity Index, CRP: C-reactive 
protein, L2: CD localization, Montreal classification. Effect size: small effect = 0.02, medium effect = 0.15, large effect = 0.35.
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