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Abstract

AIM

To investigate if vitamin D deficiency is associated with
fatigue in patients with inflammatory bowel disease
(IBD).

METHODS

IBD patients were recruited from nine hospitals in
the southeastern and western regions of Norway to
participate in a multicenter cross-sectional study lasting
from March 2013 to April 2014. Data were collected
by interviews, from medical records and laboratory
tests. The Fatigue Questionnaire (FQ) was used to
measure fatigue. Linear and logistic regression models
were applied to explore the possible association
between vitamin D deficiency and total fatigue scores
and chronic fatigue, respectively. The analyses were
adjusted for age, gender, disease activity, depressive
symptoms and sleep disturbance.

RESULTS

In total, 405 patients were included in the analyses,
of which 227 (56%) had Crohn’s disease (CD) and
178 (44%) had ulcerative colitis (UC). Vitamin D
deficiency (< 50 nmol/L) was present in half (203/405)
of the patients. Chronic fatigue was reported by 116
(29%) of all included patients with substantial fatigue
reported by 194 (48%). Vitamin D levels were neither
associated with total fatigue nor with chronic fatigue.
Higher total fatigue scores and chronic fatigue were
both associated with increased disease activity scores
in patients with UC and CD, but not with increased CRP
or fecal calprotectin. In UC patients, female gender
was associated with fatigue in the univariate analysis,
but no such difference was found when adjusted for
elevated disease activity scores. Sleep disturbance and
more depressive symptoms were associated with total
fatigue scores in both UC and CD patients, but with
chronic fatigue only in CD patients.
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CONCLUSION
In this study, no significant association between fatigue
and vitamin D deficiency in IBD patients was revealed.

Key words: Inflammatory bowel disease; Crohn’s
disease; Ulcerative colitis; Fatigue; Chronic fatigue;
Vitamin D deficiency

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Fatigue is common in inflammatory bowel
diseases (IBD) and is especially prevalent in active
disease. We wanted to investigate if vitamin D deficiency
was associated to fatigue in IBD as this is a common
belief among both patients and physicians. To the best
of our knowledge, no previous studies have investigated
this possible association in IBD patients. We also wanted
to take into account the multidimensional approach in
understanding fatigue making it difficult to single out
any one contributing factor. In this study, no significant
association between fatigue and vitamin D deficiency in
IBD patients was revealed.

Frigstad SO, Heivik ML, Jahnsen J, Cvancarova M, Grimstad
T, Berset IP, Huppertz-Hauss G, Hovde @, Bernklev T, Moum
B, Jelsness-Jorgensen LP. Fatigue is not associated with vitamin
D deficiency in inflammatory bowel disease patients. World J
Gastroenterol 2018; 24(29): 3293-3301 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v24/i29/3293.htm DOI:
http://dx.doi.org/10.3748/wjg.v24.i129.3293

INTRODUCTION

Inflammatory bowel diseases (IBD), including ulcerative
colitis (UC) and Crohn’s disease (CD), are characterized
by chronic, recurrent inflammation of the gastrointestinal
tract™™. IBD may present a variety of symptoms such
as diarrhea with or without blood, abdominal pain, and
fatigue. Patients with IBD often report the latter as one of
their most troublesome symptoms'®..

Fatigue is common in IBD, with a prevalence
of 44%-86% in active disease and 22%-41% in
remission®”, The patients usually report an overwhelming
feeling of tiredness, reduced energy levels, reduced
muscle strength, and cognitive impairment, which
supports a multidimensional approach to understanding
and measuring fatiguet>®®®!, Chronic fatigue has been
defined as severe fatigue persisting for at least six months
leading to substantial impairment of daily lifet***",

Fatigue is associated with reduced health-related
quality of life (HRQoL) and work ability!*%*2*1, In
IBD, factors such as disease activity, disturbed sleep,
anemia, pain and depression have all been associated
with fatigue®®'%***), Anemia and pain are both related
to more active disease, and nocturnal symptoms
in IBD may be associated with sleep disturbance, a
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known factor predisposing to fatigue. In addition,
patients with severe fatigue are more likely to suffer
from mood disorders such as depression, and there
is an association between fatigue and psychological
comorbidity™”,

Vitamin D deficiency has been reported to be
associated with fatigue in cancer patients™®". Moreover,
vitamin D supplementation has been shown to be
significantly associated with the improvement of fatigue
symptoms in other chronic inflammatory conditions™**>).
Several studies have shown that vitamin D deficiency is
common in patients with IBD, that it is seen more often
in patients with CD than in those with UC and that it
is more frequent in these patients than in the general
population**,

Furthermore, vitamin D deficiency has been
associated with disease activity in IBD patients!®**?%332,
Low vitamin D levels in IBD may result in increased
fatigue that is partly due to more active disease.
However, fatigue often persists after the patient has
achieved clinical remission, without any objectively
measured signs of intestinal inflammatory activity. This
indicates that fatigue is not only a symptom related to
inflammation®.

The high prevalence of vitamin D deficiency may
also be of potential importance in fatigue, as muscle
weakness has been linked to vitamin D deficiency™.
Skeletal muscle has vitamin D receptors and may require
vitamin D for maximal function, and thus vitamin D
deficiency may result in physical fatigue, one of the
dimensions frequently measured in the assessment of
fatigue®,

The aim of this study was to investigate the possible
association between vitamin D deficiency and fatigue in
patients with IBD.

MATERIALS AND METHODS

Study area and population

Patients were recruited from nine hospitals in the
southeastern and western part of Norway as part of
an observational, multicenter cross-sectional study.
Inclusion criteria were: Age = 18 years, a verified
diagnosis of IBD based on endoscopic, biochemical and
histological findings according to the Lennard-Jones
criteria®¥, ability to read and understand Norwegian
and to give written informed consent. The inclusion
period lasted from March 2013 to April 2014. At each
of the included centers, a senior gastroenterologist was
responsible for the study.

Clinical, socio-demographic and laboratory variables
Data were collected by interviews, from medical records
and laboratory tests. All data were collected at inclusion.
Serum 25-OH-D from all patients was analyzed
by one central accredited laboratory with liquid
chromatography tandem mass spectrometry (LC-MS/
MS), and the method used for vitamin D analysis has
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been compared to the LC-MS/MS method used in the
vitamin D standardizing Program VDSP and showed
good compliance™. Vitamin D deficiency was defined
as 25-OH-D concentration < 50 nmol/L, and vitamin D
insufficiency was defined as a 25-OH-D concentration of
50-75 nmol/L"3,

All other biochemical analyses were performed
at the local laboratories at the participating centers.
C-reactive protein (CRP) levels of 5 mg/L or higher were
chosen to indicate active inflammation®**",

The stool samples for the measurement of fecal
calprotectin were sent by mail and analyzed with Calpro
Easy Extract (Calpro AS, Norway). Fecal calprotectin
< 100 mg/kg was set as the cut-off for disease in
remission, while higher levels were defined as active
inflammation®®®,

Clinical disease activity was measured with the
Simple Clinical Colitis Activity Index (SCCAI) for UC
and the Harvey Bradshaw Index (HBI) for CDP**%,
For UC, an SCCAI score = 5 was defined as active
disease®®***? and in CD, an HBI score = 5 was
defined as active disease™*’..

Assessment of fatigue, depressive symptoms and
quality of sleep

Fatigue was measured with the Fatigue Questionnaire
(FQ)®*Y, The FQ has been found to be suitable both
for clinical and epidemiological purposes and has
been translated into Norwegian and validated™, Two
dimensions of fatigue are measured, physical fatigue
(items 1-7) and mental fatigue (items 8-11). The sum of
all items produces the total fatigue score. Each item score
can be dichotomized (Oto 1 =0, 2 to 3 = 1), giving a
total score between 0 and 11. Chronic fatigue (CF) was
defined as dichotomized FQ scores > 4 with a duration >
6 mo, in accordance with previous studies®%**,

The presence of depressive symptoms was measured
with the Hospital Anxiety and Depression Scale
(HADS), which has been translated into Norwegian and
validated™®. HADS is a 14-item questionnaire designed
to screen for depression (7 items) and anxiety (7 items).
Each item is scored from 0 to 3, and consequently the
total score ranges from 0 to 21 for either depression or
anxiety™, A higher score indicates an increased level of
symptoms. In this study, depressive mood was defined
as a HADS-D subscore = 8, which is considered to be
the most relevant score for the screening of depressive
symptoms in chronic disease!*”..

Sleep disturbance was measured with the first
dimension of the Basic Nordic Sleep Questionnaire
(BNSQ) on a 5-point Likert scale and dichotomized into
normal sleep (scores 4 to 5) or sleep disturbance (scores
1 to 3)™

Statistical analysis

Normally distributed continuous variables were described
with means and standard deviation (SD), and variables
with skewed distributions were described with medians
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and ranges. Crude differences between pairs of continuous
variables were analyzed using Student’s t-test when
normally distributed, otherwise a non-parametric test
(Kruskal Wallis test) was used. The crude association
between pairs of categorical variables was analyzed with
Chi-square test. To explore possible associations between
the selected variables and fatigue, multiple regression
models were fitted using fatigue as the dependent variable.
For chronic fatigue, a logistic regression was fitted, and for
total fatigue scores, a linear regression was used. Age and
gender plus the variables that were statistically significant
(P < 0.1) in univariate analyses were entered into the
final multiple models. P-values < 0.05 were considered
statistically significant in the multivariate analyses. As our
analyses were considered as exploratory, no corrections
for multiple testing were applied. All tests were two-sided.
IBM SPSS Statistics for Windows version 24.0 (IBM Corp.
Armonk, NY, United States, Released 2016) was used for
all statistical analyses.

Ethical considerations

The Regional Committee for Medical and Health Research
Ethics approved the study (2012/845/REK). All the
study participants gave written, informed consent before
inclusion in the study, and the study was performed in
accordance with the Declaration of Helsinki.

RESULTS

In total, 452 patients were eligible, and their participation
was requested; of these, 414 (92%) gave written
consent. Nine of these 414 patients were excluded due
to missing data, leaving 405 patients available for the
analyses, of which 227 (56%) had CD and 178 (44%)
had UC. There were no statistically significant differences
between the UC and CD patients regarding age or
gender, but the CD patients had significantly longer
disease duration than the UC patients (median 11 vs 6
years, P < 0.01). Approximately half (203/405) of the
patients had vitamin D deficiency™. For further details
see Table 1.

The median score for total fatigue was similar in
patients with UC and those with CD, see Table 1. There
were no significant associations between vitamin D
deficiency and mental, physical, and total fatigue
scores. In addition, no significant differences in mean
vitamin D levels between patients with and patients
without chronic fatigue were found. Chronic fatigue
was reported by 116 (29%) of all included patients
with substantial fatigue (dichotomized FQ scores = 4)
reported by 194 (48%).

When separating patients into four groups according
to (1) only chronic fatigue, (2) only depressive symptoms,
(3) both chronic fatigue and depressive symptoms or (4)
no chronic fatigue or depressive symptoms, there was
no statistically significant association between the groups
and their vitamin D levels, including when the data were
adjusted for gender. No differences in total fatigue scores
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or in the number of chronic fatigue cases were reported
between patients receiving different medical treatments
(data not shown).

In the multivariate linear regression analysis, when
adjusted for age, gender, depressive symptoms, sleep
disturbance and vitamin D level, higher total fatigue
scores were associated with elevated disease activity
scores in comparison to the total fatigue scores of
patients in clinical remission in both UC and CD, but
not with increased CRP or fecal calprotectin. In UC
patients, female gender was associated with higher
total fatigue scores in the univariate analysis, but this
association disappeared in the multiple regression.
Sleep disturbance and more depressive symptoms were
associated with higher total fatigue in patients with UC
and those with CD. The analyses are summarized in
Tables 2 and 3.

In the multivariate logistic regression analysis, when
adjusted for age, gender, depressive symptoms, sleep
disturbance and vitamin D level, chronic fatigue was
associated with elevated disease activity scores but not
with increased CRP or fecal calprotectin, in contrast to
patients in clinical remission regardless of diagnosis. In
UC patients, female gender was associated with higher
odds for chronic fatigue in the univariate analysis,
but no such difference was found when adjusted for
elevated disease activity scores. Self-reported sleep
disturbance and depressive mood (HADS-D = 8) were
associated with higher odds for chronic fatigue in CD
patients but not in UC patients in the multivariate
analyses adjusted for disease activity and gender. The
analyses are summarized in Tables 4 and 5.

DISCUSSION

In this cross-sectional study of IBD patients, neither
total fatigue scores nor chronic fatigue were associated
with vitamin D deficiency. Both higher total fatigue
scores and chronic fatigue were associated with
elevated disease activity scores, indicating clinically
active disease in both UC and CD patients, but not with
objective inflammatory markers. Moreover, higher total
fatigue scores were associated with more depressive
symptoms, as well as disturbed sleep in both disease
groups.

Vitamin D deficiency was reported by half of the
patients in this study, and as reported in a previous
paper, this is more common than in the general
population®, Furthermore, vitamin D deficiency was
associated with higher disease activity scores and
relapse rates in CD, as well as increased inflammatory
markers in UC”®., The prevalence of fatigue and mean
total fatigue scores were similar to those reported in
previous studies in IBD patientst’,

To the best of our knowledge, no previous studies
have investigated if vitamin D deficiency is associated
with fatigue in IBD patients. However, vitamin D defi-
ciency has been linked to fatigue in cancer patients®®",
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UcC (n» = 178) CD (n = 227) P value

Age median, years (range) 40 (18-76) 40 (18-77) 0.92
Gender

Female 87 (48) 112 (49) 0.77
Disease duration median, years (range) 6 (0-46) 11 (0-50) <0.01
Total fatigue, median (range) 16 (3-30) 15 (0-33) 0.55
Chronic fatigue 52 (29) 65 (28) 0.93
25-OH-D concentration nmol/L

<50 78 (44) 125 (55) 0.07

50-75 76 (43) 68 (30) <0.01

>75 24 (13) 34 (15) 0.61
HADS-D 28 25 (14) 32 (14) 0.99
Sleep disturbance 44 (25) 36 (16) 0.03
Disease activity

SCCAI 25 53 (29)

HBI 25 103 (46)

Fecal calprotectin > 100 mg/kg (missing n = 82) 61 (34) 86 (38)

CRP 25 mg/L (missing n = 10) 50 (28) 76 (33)
UC extent, Montreal classification

E1 - Proctitis 19 (11)

E2 - Left-sided colitis 58 (32)

E3 - Extensive colitis 101 (56)
CD localization, Montreal classification

L1 - Terminal ileum 74 (32)

L2 - Colon 48 (21)

L3 - Tleocolon 75 (33)

L4 - Upper GI 31 (14)
Current use of medication

Biologics 52 (29) 113 (50) <0.01

5-ASA 137 (77) 23 (10) <0.01

Prednisolone 26 (14) 19 (8) 0.05

AZA / MTX 46 (26) 87 (38) 0.02

UC: Ulcerative colitis; CD: Crohn’s disease; SCCAI: Simple Clinical Colitis Activity Index; HBI: Harvey Bradshaw index; ASA: Aminosalicylic acid; AZA:
Azathioprine; MTX: Methotrexate; CRP: C-reactive protein; HADS-D: Hospital Anxiety and depression score - depression subscore.

Moreover, supplementation of vitamin D decreased
fatigue scores in a Swedish study in patients with
neurological disease®!. In a study from the US of
patients with different chronic conditions, not including
IBD, vitamin D supplementation was also significantly
associated with the improvement of fatigue symptoms'*?..
These findings may suggest a possible role of vitamin D
deficiency in the development of fatigue. As previously
discussed, one explanation behind such an effect may be
that insufficient vitamin D levels predispose patients to
muscular weakness and physical fatigue. In the current
study, however, no association between physical fatigue
and vitamin D deficiency was found.

In addition, vitamin D has immunoregulatory proper-
ties, which may attenuate intestinal inflammation™%*4,
As fatigue is more often reported in patients with active
disease, one could speculate that vitamin D deficiency
may contribute to disease activity, which in turn increases
fatigue®'**®, In the current study, however, vitamin D
deficiency was not independently associated with fatigue.
However, there was an association between fatigue
and elevated disease activity scores in patients with UC
and those with CD, but not with objective inflammatory
markers such as CRP and fecal calprotectin. This
suggests that factors other than inflammation may
play an important role and that the total burden from
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clinical disease activity may contribute relatively more
to the experience of fatigue by the patient than just the
intestinal inflammation.

Previous studies have also found pain and disturbed
sleep to be of importance for the perception of fatigue
in IBD™”*®, This is in accordance with our results, where
symptoms of disturbed sleep were consistently associated
with both total fatigue scores and chronic fatigue for
both UC and CD patients. Sleep disturbance has been
shown to be highly prevalent in inflammatory conditions
including IBD and has also been associated with higher
fatigue scores'’*”, Furthermore, there is evidence that
sleep deprivation may increase inflammatory activity, but
this has not been studied in IBD patients'™”.

The finding that several symptoms not directly
related to intestinal inflammation may influence
fatigue is supported by a Swedish study on fatigue in
gastrointestinal disorders that reported more severe
fatigue in patients with functional gastrointestinal
disorders than in those with organic gastrointestinal
disorders!'®. Another Swedish study in irritable bowel
syndrome has shown that patients with more severe
symptoms report higher fatigue severity, supporting the
importance of symptom burden in fatigue®®"’.

In contrast to previous studies, however, we found
that clinical disease activity, depressive symptoms and
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Table 2 Univariate and multivariate analysis of total fatigue and selected variables in ulcerative colitis (# = 178)

Univariate B 95%Cl P value Multivariate B 95%ClI P value
Age -0.07 -0.13, -0.01 0.03 -0.05 -0.10, 0.00 0.04
Sex (ref. male) 2.30 0.80, 3.80 <0.01 1.29 0.01, 2.57 0.05
25-OH-D < 50 nmol/L Ref.
25-OH-D 50-75 -0.27 -1.92,1.39 0.75
25-OH-D > 75 -0.93 -3.33,1.47 0.45
SCCAI 25 5.66 4.20,7.12 <0.01 4.25 275, Bu/D <0.01
CRP 25mg/L 0.35 -1.37,2.07 0.69
Calprotectin > 100 mg/kg 0.61 -1.18, 2.40 0.50
Depressive symptoms’ 4.78 2.68, 6.88 <0.01 2.37 0.44, 4.30 0.02
Sleep disturbance 417 2.50, 5.84 <0.01 2.07 0.47,3.67 0.01

"HADS: Hospital Anxiety and depression score - depression subscore > 8. UC: Ulcerative colitis; SCCAIL: Simple Clinical Colitis Activity Index; CRP:

C-reactive protein; B: Regression coefficient.

Table 3 Univariate and multivariate analysis of total fatigue and selected variables in Crohn’s disease (7 = 227)

Univariate B 95%ClI P value Multivariate B 95%ClI P value
Age -0.01 -0.07, 0.05 0.75 0.00 -0.06, 0.05 0.84
Sex (ref. male) 1.30 -0.16,2.75 0.08 0.63 -0.67,1.93 0.34
25-OH-D < 50 nmol/L Ref.
25-OH-D 50-75 -1.04 -2.79,0.63 0.22
25-OH-D > 75 -0.66 -2.79,1.48 0.55
HBI 25 417 2.81,5.54 <0.01 3.26 1.92,4.59 <0.01
CRP 25 mg/L 0.68 -0.89,2.25 0.40
Calprotectin > 100 mg/kg 0.00 1.61,1.61 1.00
Depressive symptoms' 5.99 4.02,7.94 <0.01 4.72 2.82, 6.63 <0.01
Sleep disturbance 4.04 2.10,5.99 <0.01 2.21 0.40, 4.03 0.02

"HADS-D: Hospital Anxiety and depression score - depression subscore > 8. CD: Crohn’s disease; SCCAI: Simple Clinical Colitis Activity Index; CRP:

C-reactive protein; B: Regression coefficient.

sleep disturbance are independently associated with
fatigue. Depressive symptoms have consistently been
associated with fatigue, mainly due to an overlap of
symptoms between these conditions. We believe that
these are separate conditions, even if fatigue has been
shown to predict the onset of depression?. Similar
to our study, fatigue is often seen in patients with no
history or current signs of psychological comorbidity™*.
In a Canadian study, perceived psychological stress was
associated with the presence of fatigue, but depressive
symptoms were not measured"”’.

Previous studies in IBD patients have shown that
fatigue is more commonly reported in female patients®®”.
A similar observation has been made in a Norwegian
study on fatigue in the general population™. In other
studies, however, gender has not been shown to have
a significant impact on fatigue™®*?. The latter is in
accordance with the current study, where female gender
was not associated with fatigue when adjusted for
disease activity.

Even with a cross-sectional design of our study,
the number of patients included is relatively high, and
the patients were recruited from several hospitals.
The patients included can therefore be assumed to be
representative of IBD patients treated in specialist care
settings. The sample size and completeness of data, with
few missing data from questionnaires, are important
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strengths in this study. The choice of questionnaire used
to measure fatigue may be of relevance when comparing
results from different studies as this may influence both
the number of cases and severity reported. We used the
Fatigue Questionnaire because it has been validated in
the general Norwegian population™.

The duration of disease was longer in CD patients,
and this may influence patient-reported outcomes such
as fatigue, depressive symptoms and sleep disturbance.
It is not known how disease duration influences these
outcomes in chronic disease, but it may result in
under-reporting, as patients may get used to fatigue
symptoms over time. With self-reporting of symptoms,
there is also a risk of recall bias.

Approximately 40% of the patients in the current
study were treated with biologics. This may represent
a selection bias of patients with more severe disease,
with an expected higher prevalence of fatigue. On the
other hand, effective medical treatment reducing the
symptom burden may have improved fatigue scores in
several patients. Only a few patients were treated on
corticosteroids, not allowing for analyses on the effect
use of steroids has on fatigue.

In conclusion, fatigue is common in IBD and is
associated with clinical disease activity, depression and
sleep disturbance. Our data did not reveal any association
between vitamin D deficiency and fatigue, supporting
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Table 4 Univariate and multivariate analysis of chronic fatigue in ulcerative colitis (7 = 178)

Univariate OR (95%CI) P value Multivariate OR (95%CI) P value
Age, years 0.59 0.07,1.02 0.59
Gender (ref. male) 212 1.10,4.11 0.025 1.80 0.90, 3.62 0.10
25-OH-D < 50 nmol/L (ref) 1.00
25-OH-D 50-75 0.93 0.45,1.84 0.80
25-OH-D > 75 1.20 0.45,3.18 0.72
SCCAI25 4.81 2.39,9.67 <0.01 4.47 2.20,9.07 <0.01
CRP 25mg/L 1.20 0.57,2.52 0.63
Calprotectin > 100 mg/kg 1.57 0.73,3.39 0.25
Depressive symptoms’ 3.92 1.64, 9.36 <0.01 2.55 0.98, 6.64 0.06
Sleep disturbance 2.71 1.33,5.53 <0.01 1.40 0.61, 3.19 0.43

"HADS-D: Hospital Anxiety and depression score - depression subscore > 8. UC: Ulcerative colitis; SCCAI: Simple Clinical Colitis Activity Index; CRP:

C-reactive protein.

Table 5 Univariate and multivariate analysis of chronic fatigue in Crohn’s disease (7 = 227)

Univariate OR (95%CI) P value Multivariate OR (95%CI) P value
Age, years 1.02 1.00,1.04 0.10
Gender (ref. male) 1.27 0.71,2.26 0.41 111 0.61, 2.01 0.74
25-OH-D < 50 nmol/L (ref.) 1.00
25-OH-D 50-75 0.65 0.33,1.29 0.22
25-OH-D > 75 1.25 0.56,2.78
HBI>5 2.71 1.50,4.91 <0.01 2.67 1.47,4.87 <0.01
CRP 25mg/L 1.18 0.64,2.19 0.59
Calprotectin 2 100 mg/kg 0.56 0.29,1.10 0.56
Depressive symptoms' 4.77 2.19,10.39 <0.01 3.65 1.61,8.27 <0.01
Sleep disturbance 418 2.00, 8.74 <0.01 3.02 1.38, 6.61 <0.01

"HADS-D: Hospital Anxiety and depression score - depression subscore > 8. CD: Crohn’s disease; HBI: Harvey Bradshaw index; CRP: C-reactive protein.

a multidimensional approach in the understanding of
fatigue. The possible associations we report need to be
explored in further clinical studies before any certain
conclusions can be drawn.

ARTICLE HIGHLIGHTS

Research background

Fatigue is common in inflammatory bowel diseases (IBD) and is especially
prevalent in active disease. Also sleep disturbance, anemia, pain and
depression all seem to influence fatigue. However, a relationship between
vitamin D and fatigue has not been established.

Research motivation

We wanted to investigate if vitamin D deficiency was associated to fatigue in
IBD as this is a common belief among both patients and physicians. To the
best of our knowledge, no previous studies have investigated this possible
association in IBD patients.

Research objectives
A relationship between vitamin D and fatigue has not been established. We
wanted to explore this association and discover possible implications for our
patients and further research.

Research methods

The research question was explored in a fairly large cohort of IBD patients from
specialist care. The study was designed as an observational study, and all data
were collected at inclusion. Linear and logistic regression models were applied
to explore the possible association between vitamin D deficiency and total
fatigue scores and chronic fatigue, respectively. All vitamin D analyses were
done at the same laboratory.
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Research results

In this study fatigue was commonly reported. Vitamin D levels were, however,
neither associated with total fatigue nor with chronic fatigue. Higher total fatigue
scores and chronic fatigue were both associated with increased disease activity
scores, but not with objective markers of inflammation. Sleep disturbance
and depressive symptoms were associated with total fatigue scores in both
ulcerative colitis and Crohn’s disease (CD) patients, but with chronic fatigue
only in CD patients.

Research conclusions

In this study, fatigue was associated with clinical disease activity, depression
and sleep disturbance. Our data did not reveal any association between
vitamin D deficiency and fatigue, supporting a multidimensional approach in the
understanding of fatigue.

Research perspectives

The possible associations we report need to be explored in further clinical
studies. A randomized controlled trial with an interventional group receiving
vitamin D supplementation may shed light on the possible benefits of vitamin D
in patient reported outcomes in IBD.

ACKNOWLEDGEMENTS

Thanks are owed to all participants in the Vitality Study
group.

REFERENCES

1 Ponder A, Long MD. A clinical review of recent findings in the
epidemiology of inflammatory bowel disease. Clin Epidemiol 2013;
5:237-247 [PMID: 23922506 DOI: 10.2147/CLEP.S33961]

August 7,2018 | Volume 24 | Issue 29 |



14

15

16

JRaishideng®

Frigstad SO et a/. Fatigue and vitamin D in IBD

Cosnes J, Gower-Rousseau C, Seksik P, Cortot A. Epidemiology and
natural history of inflammatory bowel diseases. Gastroenterology
2011; 140: 1785-1794 [PMID: 21530745 DOI: 10.1053/
j-gastro.2011.01.055]

Ng SC, Bernstein CN, Vatn MH, Lakatos PL, Loftus EV Jr,
Tysk C, O’Morain C, Moum B, Colombel JF; Epidemiology and
Natural History Task Force of the International Organization of
Inflammatory Bowel Disease (IOIBD). Geographical variability and
environmental risk factors in inflammatory bowel disease. Gut 2013;
62: 630-649 [PMID: 23335431 DOI: 10.1136/gutjnl-2012-303661]
Casellas F, Lopez-Vivancos J, Vergara M, Malagelada J. Impact of
inflammatory bowel disease on health-related quality of life. Dig Dis
1999; 17: 208-218 [PMID: 10754360 DOI: 10.1159/000016938]

van Langenberg DR, Gibson PR. Systematic review: fatigue in
inflammatory bowel disease. Aliment Pharmacol Ther 2010; 32:
131-143 [PMID: 20456309 DOI: 10.1111/j.1365-2036.2010.04347 x]
Bager P, Befrits R, Wikman O, Lindgren S, Moum B, Hjortswang
H, Hjollund NH, Dahlerup JF. Fatigue in out-patients with
inflammatory bowel disease is common and multifactorial. Aliment
Pharmacol Ther 2012; 35: 133-141 [PMID: 22059387 DOI:
10.1111/j.1365-2036.2011.04914 x]

Huppertz-Hauss G, Hoivik ML, Jelsness-Jorgensen LP, Opheim R,
Henriksen M, Hoeie O, Hovde @, Kempski-Monstad I, Solberg IC,
Jahnsen J, Hoff G, Moum B, Bernklev T. Fatigue in a population-
based cohort of patients with inflammatory bowel disease 20 years
after diagnosis: The IBSEN study. Scand J Gastroenterol 2017, 52:
351-358 [PMID: 27852169 DOI: 10.1080/00365521.2016.1256425]
Loge JH, Ekeberg O, Kaasa S. Fatigue in the general Norwegian
population: normative data and associations. J Psychosom Res
1998; 45: 53-65 [PMID: 9720855]

Smets EM, Garssen B, Bonke B, De Haes JC. The
Multidimensional Fatigue Inventory (MFI) psychometric qualities
of an instrument to assess fatigue. J Psychosom Res 1995; 39:
315-325 [PMID: 7636775]

Jelsness-Jorgensen LP, Bernklev T, Henriksen M, Torp R, Moum
BA. Chronic fatigue is more prevalent in patients with inflammatory
bowel disease than in healthy controls. Inflamm Bowel Dis 2011;
17: 1564-1572 [PMID: 21674713 DOI: 10.1002/ibd.21530]

Swain MG. Fatigue in chronic disease. Clin Sci (Lond) 2000; 99: 1-8
[PMID: 10887052]

Moum B, Vatn MH, Ekbom A, Aadland E, Fausa O, Lygren I, Stray
N, Sauar J, Schulz T. Incidence of Crohn’s disease in four counties
in southeastern Norway, 1990-93. A prospective population-based
study. The Inflammatory Bowel South-Eastern Norway (IBSEN)
Study Group of Gastroenterologists. Scand J Gastroenterol 1996;
31: 355-361 [PMID: 8726303]

Moum B, Vatn MH, Ekbom A, Aadland E, Fausa O, Lygren I,
Sauar J, Schulz T, Stray N. Incidence of ulcerative colitis and
indeterminate colitis in four counties of southeastern Norway,
1990-93. A prospective population-based study. The Inflammatory
Bowel South-Eastern Norway (IBSEN) Study Group of
Gastroenterologists. Scand J Gastroenterol 1996; 31: 362-366
[PMID: 8726304]

Loftus EV Jr. Clinical epidemiology of inflammatory bowel
disease: Incidence, prevalence, and environmental influences.
Gastroenterology 2004; 126: 1504-1517 [PMID: 15168363]
Bernklev T, Jahnsen J, Henriksen M, Lygren I, Aadland E, Sauar
J, Schulz T, Stray N, Vatn M, Moum B. Relationship between
sick leave, unemployment, disability, and health-related quality of
life in patients with inflammatory bowel disease. Inflamm Bowel
Dis 2006; 12: 402-412 [PMID: 16670530 DOI: 10.1097/01.
MIB.0000218762.61217.4a]

Czuber-Dochan W, Ream E, Norton C. Review article: Description
and management of fatigue in inflammatory bowel disease. Aliment
Pharmacol Ther 2013; 37: 505-516 [PMID: 23311461 DOI:
10.1111/apt.12205]

Graff LA, Vincent N, Walker JR, Clara I, Carr R, Ediger J, Miller
N, Rogala L, Rawsthorne P, Lix L, Bernstein CN. A population-
based study of fatigue and sleep difficulties in inflammatory bowel
disease. Inflamm Bowel Dis 2011; 17: 1882-1889 [PMID: 21830266

WJG | www.wjgnet.com

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

DOI: 10.1002/ibd.21580]

Simrén M, Svedlund J, Posserud I, Bjornsson ES, Abrahamsson H.
Predictors of subjective fatigue in chronic gastrointestinal disease.
Aliment Pharmacol Ther 2008; 28: 638-647 [PMID: 18564325
DOI: 10.1111/5.1365-2036.2008.03770.x]

van Langenberg DR, Gibson PR. Factors associated with physical
and cognitive fatigue in patients with Crohn’s disease: a cross-sectional
and longitudinal study. Inflamm Bowel Dis 2014; 20: 115-125 [PMID:
24297056 DOIL: 10.1097/01.MIB.0000437614.91258.70]

Graff LA, Clara I, Walker JR, Lix L, Carr R, Miller N, Rogala L,
Bernstein CN. Changes in fatigue over 2 years are associated with
activity of inflammatory bowel disease and psychological factors.
Clin Gastroenterol Hepatol 2013; 11: 1140-1146 [PMID: 23602816
DOI: 10.1016/j.cgh.2013.03.031]

Dev R, Del Fabbro E, Schwartz GG, Hui D, Palla SL, Gutierrez
N, Bruera E. Preliminary report: vitamin D deficiency in
advanced cancer patients with symptoms of fatigue or anorexia.
Oncologist 2011; 16: 1637-1641 [PMID: 21964001 DOI: 10.1634/
theoncologist.2011-0151]

Roy S, Sherman A, Monari-Sparks MJ, Schweiker O, Hunter
K. Correction of Low Vitamin D Improves Fatigue: Effect of
Correction of Low Vitamin D in Fatigue Study (EViDiF Study). N
Am J Med Sci 2014; 6: 396-402 [PMID: 25210673 DOI: 10.4103/1
947-2714.139291]

Askmark H, Haggard L, Nygren I, Punga AR. Vitamin D
deficiency in patients with myasthenia gravis and improvement
of fatigue after supplementation of vitamin D3: a pilot study. Eur
J Neurol 2012; 19: 1554-1560 [PMID: 22672742 DOI: 10.1111/
j-1468-1331.2012.03773 x]

Ulitsky A, Ananthakrishnan AN, Naik A, Skaros S, Zadvornova
Y, Binion DG, Issa M. Vitamin D deficiency in patients with
inflammatory bowel disease: association with disease activity and
quality of life. JPEN J Parenter Enteral Nutr 2011; 35: 308-316
[PMID: 21527593 DOI: 10.1177/0148607110381267]

Siffledeen JS, Siminoski K, Steinhart H, Greenberg G, Fedorak
RN. The frequency of vitamin D deficiency in adults with Crohn’s
disease. Can J Gastroenterol 2003; 17: 473-478 [PMID: 12945007]
Silvennoinen J. Relationships between vitamin D, parathyroid
hormone and bone mineral density in inflammatory bowel disease.
J Intern Med 1996; 239: 131-137 [PMID: 8568480]

Sadeghian M, Saneei P, Siassi F, Esmaillzadeh A. Vitamin D
status in relation to Crohn’s disease: Meta-analysis of observational
studies. Nutrition 2016; 32: 505-514 [PMID: 26837598 DOI:
10.1016/j.nut.2015.11.008]

Frigstad SO, Hoivik M, Jahnsen J, Dahl SR, Cvancarova M,
Grimstad T, Berset IP, Huppertz-Hauss G, Hovde @, Torp R,
Bernklev T, Moum B, Jelsness-Jorgensen LP. Vitamin D deficiency
in inflammatory bowel disease: prevalence and predictors in a
Norwegian outpatient population. Scand J Gastroenterol 2017; 52:
100-106 [PMID: 27603182 DOI: 10.1080/00365521.2016.1233577]
Jahnsen J, Falch JA, Mowinckel P, Aadland E. Vitamin D status,
parathyroid hormone and bone mineral density in patients with
inflammatory bowel disease. Scand J Gastroenterol 2002; 37:
192-199 [PMID: 11843057]

Jorgensen SP, Hvas CL, Agnholt J, Christensen LA, Heickendorff
L, Dahlerup JF. Active Crohn’s disease is associated with low
vitamin D levels. J Crohns Colitis 2013; 7: €407-e413 [PMID:
23403039 DOI: 10.1016/j.crohns.2013.01.012]

Blanck S, Aberra F. Vitamin d deficiency is associated with
ulcerative colitis disease activity. Dig Dis Sci 2013; 58: 1698-1702
[PMID: 23334382 DOI: 10.1007/s10620-012-2531-7]

Kabbani TA, Koutroubakis IE, Schoen RE, Ramos-Rivers C, Shah
N, Swoger J, Regueiro M, Barrie A, Schwartz M, Hashash JG,
Baidoo L, Dunn MA, Binion DG. Association of Vitamin D Level
With Clinical Status in Inflammatory Bowel Disease: A 5-Year
Longitudinal Study. Am J Gastroenterol 2016; 111: 712-719 [PMID:
26952579 DOI: 10.1038/ajg.2016.53]

Holick MF. Vitamin D deficiency. N Engl J Med 2007; 357:
266-281 [PMID: 17634462 DOI: 10.1056/NEJMra070553]
Lennard-Jones JE. Classification of inflammatory bowel disease.

August 7, 2018 | Volume 24 | Issue 29 |



35

36

37

38

39

40

41

42

JBaishideng®

Scand J Gastroenterol Suppl 1989; 170: 2-6; discussion 16-9 [PMID:
2617184]

Cashman KD, Dowling KG, Skrabakova Z, Kiely M, Lamberg-
Allardt C, Durazo-Arvizu RA, Sempos CT, Koskinen S, Lundqvist
A, Sundvall J, Linneberg A, Thuesen B, Husemoen LL, Meyer HE,
Holvik K, Grenborg IM, Tetens I, Andersen R. Standardizing serum
25-hydroxyvitamin D data from four Nordic population samples
using the Vitamin D Standardization Program protocols: Shedding
new light on vitamin D status in Nordic individuals. Scand J Clin
Lab Invest 2015; 75: 549-561 [PMID: 26305421 DOI: 10.3109/003
65513.2015.1057898]

Travis SP, Higgins PD, Orchard T, Van Der Woude CJ, Panaccione
R, Bitton A, O’Morain C, Panés J, Sturm A, Reinisch W, Kamm
MA, D’Haens G. Review article: defining remission in ulcerative
colitis. Aliment Pharmacol Ther 2011; 34: 113-124 [PMID:
21615435 DOI: 10.1111/5.1365-2036.2011.04701 x]

D’Haens G, Sandborn WJ, Feagan BG, Geboes K, Hanauer SB,
Irvine EJ, Lémann M, Marteau P, Rutgeerts P, Scholmerich J,
Sutherland LR. A review of activity indices and efficacy end points
for clinical trials of medical therapy in adults with ulcerative colitis.
Gastroenterology 2007; 132: 763-786 [PMID: 17258735 DOI:
10.1053/j.gastro.2006.12.038]

Kristensen V, Klepp P, Cvancarova M, Reseth A, Skar V, Moum
B. Prediction of endoscopic disease activity in ulcerative colitis by
two different assays for fecal calprotectin. J Crohns Colitis 2015; 9:
164-169 [PMID: 25518057 DOI: 10.1093/ecco-jcc/jju0ls]

Harvey RF, Bradshaw JM. A simple index of Crohn’s-disease
activity. Lancet 1980; 1: 514 [PMID: 6102236]

Best WR. Predicting the Crohn’s disease activity index from the
Harvey-Bradshaw Index. /nflamm Bowel Dis 2006; 12: 304-310
[PMID: 16633052 DOI: 10.1097/01.MIB.0000215091.77492.2a]
Walmsley RS, Ayres RC, Pounder RE, Allan RN. A simple clinical
colitis activity index. Gut 1998; 43: 29-32 [PMID: 9771402]
Gasche C, Berstad A, Befrits R, Beglinger C, Dignass A, Erichsen
K, Gomollon F, Hjortswang H, Koutroubakis I, Kulnigg S,
Oldenburg B, Rampton D, Schroeder O, Stein J, Travis S, Van
Assche G. Guidelines on the diagnosis and management of iron
deficiency and anemia in inflammatory bowel diseases. Inflamm
Bowel Dis 2007; 13: 1545-1553 [PMID: 17985376 DOI: 10.1002/
ibd.20285]

WJG | www.wjgnet.com

3301

43

44

45

46

47

48

49

50

51

52

53

Frigstad SO et a/. Fatigue and vitamin D in IBD

Vermeire S, Schreiber S, Sandborn WJ, Dubois C, Rutgeerts P.
Correlation between the Crohn’s disease activity and Harvey-
Bradshaw indices in assessing Crohn’s disease severity. Clin
Gastroenterol Hepatol 2010; 8: 357-363 [PMID: 20096379 DOI:
10.1016/j.cgh.2010.01.001]

Chalder T, Berelowitz G, Pawlikowska T, Watts L, Wessely S,
Wright D, Wallace EP. Development of a fatigue scale. J Psychosom
Res 1993; 37: 147-153 [PMID: 8463991]

Pawlikowska T, Chalder T, Hirsch SR, Wallace P, Wright DJ,
Wessely SC. Population based study of fatigue and psychological
distress. BMJ 1994; 308: 763-766 [PMID: 7908238]

Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983; 67: 361-370 [PMID: 6880820]
Bjelland I, Dahl AA, Haug TT, Neckelmann D. The validity of
the Hospital Anxiety and Depression Scale. An updated literature
review. J Psychosom Res 2002; 52: 69-77 [PMID: 11832252]
Partinen M, Gislason T. Basic Nordic Sleep Questionnaire (BNSQ):
a quantitated measure of subjective sleep complaints. J Sleep Res
1995; 4: 150-155 [PMID: 10607192]

Shivananda S, Lennard-Jones J, Logan R, Fear N, Price A,
Carpenter L, van Blankenstein M. Incidence of inflammatory
bowel disease across Europe: is there a difference between north
and south? Results of the European Collaborative Study on
Inflammatory Bowel Disease (EC-IBD). Gut 1996; 39: 690-697
[PMID: 9014768]

Ranjbaran Z, Keefer L, Farhadi A, Stepanski E, Sedghi S,
Keshavarzian A. Impact of sleep disturbances in inflammatory
bowel disease. J Gastroenterol Hepatol 2007; 22: 1748-1753
[PMID: 17914945 DOI: 10.1111/7.1440-1746.2006.04820.x]
Frindemark A, Jakobsson Ung E, Térnblom H, Simrén M,
Jakobsson S. Fatigue: a distressing symptom for patients with
irritable bowel syndrome. Neurogastroenterol Motil 2017; 29
[PMID: 27401139 DOI: 10.1111/nmo.12898]

Dryman A, Eaton WW. Affective symptoms associated with the
onset of major depression in the community: findings from the US
National Institute of Mental Health Epidemiologic Catchment Area
Program. Acta Psychiatr Scand 1991; 84: 1-5 [PMID: 1927557]
van der Linden G, Chalder T, Hickie I, Koschera A, Sham P,
Wessely S. Fatigue and psychiatric disorder: different or the same?
Psychol Med 1999; 29: 863-868 [PMID: 10473313]

P- Reviewer: Chiba T, Sergi CM, Yuksel I S- Editor: Gong ZM
L- Editor: A E- Editor: Huang Y

August 7,2018 | Volume 24 | Issue 29 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.f6publishing.com/helpdesk
http:/ /www.wjgnet.com

ISSN1007-9327

“w “‘ “2 |

© 2018 Baishideng Publishing Group Inc. All rights reserved.




	组合 1
	WJGv24i29-Cover
	WJGv24i29Contents

	WJG-24-3293
	WJGv24i29Back Cover

