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Abstract

Background Patients with inflammatory bowel disease report multiple symptoms, but the relationships among co-
occurring symptoms are poorly understood. This study aimed to examine the prevalence of symptoms and explore
symptom clusters and possible associations between symptom clusters and socio-demographic and clinical variables
in patients newly diagnosed with inflammatory bowel disease.

Methods The IBSEN Il study is a prospective population-based inception cohort of patients with inflammatory
bowel disease. This study used patient data from the three largest hospitals in the study catchment area. The Memo-
rial Symptom Assessment Scale was used to assess the prevalence of symptoms. Symptom clusters were identi-

fied using principal component analysis. Possible associations between socio-demographic and clinical variables
and symptom cluster membership were estimated using regression analysis.

Results Of the 573 patients (age, >18 years) diagnosed with inflammatory bowel disease, 350 (61.1%) completed

the questionnaire (responders). Eleven symptoms were reported by >50% of the responders. The three most preva-
lent symptoms were bloating (84%), drowsiness (81%), and lack of energy (81%). Three symptom clusters were
identified: psychological (56% of the patients), impaired energy (28%), and physical (16%) clusters. Multinomial regres-
sion analysis revealed that vitamin D deficiency was significantly associated with the impaired energy cluster (odds
ratio=2.49, 95% confidence interval [1.00-6.2],p=0.05).

Conclusions We found high symptom prevalence in patients newly diagnosed with inflammatory bowel disease.
Three distinct symptom clusters were identified, and the psychological cluster includes >50% of the patients. Vitamin
D deficiency is the only factor associated with cluster membership, namely the impaired energy cluster.
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Background

Inflammatory bowel disease (IBD), including Crohn's
disease (CD) and ulcerative colitis (UC), is characterized
by chronic, recurrent inflammation of the gastrointesti-
nal tract. In UC, inflammation is located in the colonic
mucosa and varies in extent. However, in CD, inflamma-
tion may affect the entire gastro-intestinal tract, from
the mouth to the anus. The pathogenesis of IBD is not
completely understood but is commonly regarded as a
dysregulation of the immune response against the intes-
tinal microbiota in genetically susceptible individuals
[1]. The course of IBD may be unpredictable, ranging
from mild symptoms with rare relapses to serious intes-
tinal inflammation, requiring long-term immunosup-
pressive medical treatment, hospitalization, and, in some
cases, surgery [2].

Symptoms associated with IBD are predominantly
diarrhea with or without mucus and blood, as well as
abdominal pain, tenesmus, rectal urgency, rectal bleed-
ing, weight loss, anorexia, and fever [3, 4]. Furthermore,
fatigue, anxiety, sleep impairment, psychological distress,
and depression are commonly reported in patients with
IBD [5-8]. Even though symptoms are more common
during periods of active disease, they can also occur and
persist when patients are in remission [7, 9-11]. A symp-
tom can be defined as “a manifestation of disease appar-
ent to the patient himself, while a sign is a manifestation
of disease that the physician perceives” [12]. In IBD,
symptom research has gained increased attention in the
last decades, and studies have also shown a discrepancy
between how patients and physicians view the impact of
IBD on daily life [13].

In order to understand the relationship between
symptoms as well as their potential combined impact
on patient outcomes, the concept of symptom clusters
has been introduced and investigated in several medi-
cal conditions, including cancer, cardiovascular disease,
kidney disease, human immunodeficiency virus infec-
tion, and chronic obstructive pulmonary disease [14—18].
Symptom clusters, defined by Kim et al. [14] as “two or
more symptoms that are related to each other and that
occur together;,” [14] are particularly relevant in IBD since
patients seldom present with just one single symptom
[11, 19]. Symptom clusters are furthermore defined as
“stable groups of symptoms are relatively independent of
other clusters, and may reveal specific underlying dimen-
sions of symptoms” [14].

To our knowledge, only one cohort study [20] and
one retrospective study [21] have investigated symptom
clusters in IBD. Perler et al. investigated disease-specific
symptoms in patients prior to diagnosis, [20] and Con-
ley et al. investigated physical, as well as psychological
symptoms, in patients with long disease durations [21].
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As the available research on IBD is limited, [20, 21] there
is a need for improved understanding of symptoms and
symptom clusters as well as their association with clini-
cal and demographic factors. This knowledge may poten-
tially guide future symptom management strategies.
Thus, the primary aim of this study was to estimate
the prevalence of symptoms as well as the occurrence
of symptom clusters in a population-based cohort of
patients newly diagnosed with IBD. Moreover, the study
aimed to assess potential associations between specific
clusters and socio-demographic and clinical factors.

Methods

Study design, population, and data collection

The Inflammatory Bowel Disease in South-Eastern Nor-
way III (IBSEN III) study is a prospective population-
based inception cohort that included all new cases of IBD
and symptomatic non-IBD controls from a well-defined
geographical area in the south-eastern part of Norway
(catchment area of 2.95 million inhabitants in 2017) from
2017 to 2019. All patients with symptoms and clinical
findings suspicious of IBD were referred to their local
hospital by general practitioners and private gastroenter-
ology centres in the South-East Health Region. Standard-
ized clinical, biochemical, endoscopic and demographic
data were collected and analysed at baseline in line with
the study's standard operating procedure. Analyses of
routine blood samples were performed at the local lab-
oratories as a part of the routine follow-up. Calprotec-
tin analyses were performed at the same laboratory for
all patients. Further details on study design and patient
inclusion are described elsewhere [22]. The diagnosis
of CD and UC was based on the Lennard-Jones criteria
[23]. Patients were excluded if they had no histopatho-
logical or radiological findings of CD or UC or were
diagnosed with bowel inflammation due to other causes.
At the three largest hospitals in the research catchment
area (Oslo University Hospital, Akershus University
Hospital, and Vestfold Hospital Trust), adult patients
(age, >18 years) were asked to complete an extensive
set of patients’ reported outcome measures (PROMs), as
described below.

Clinical and sociodemographic data

At the time of diagnosis, all patients underwent colo-
noscopies with biopsies. Fecal samples for the analysis
of calprotectin as a biomarker of disease activity and
blood samples were collected. Clinical disease activity
was assessed using the Harvey Bradshaw Index (HBI) for
CD [24] and the Simple Clinical Colitis Activity Index
(SCCAI) for UC [25]. An HBI score<4 and SCCAI
score<2.5 were used as cut-off values for inactive dis-
ease in CD and UC, respectively [26]. Fecal calprotectin
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values of <250 and >250 pg/g were defined as remission
and active inflammation, respectively [27-29]. Hemo-
globin (Hgb) levels of <12 g/dl for females and <13 g/
dl for men were defined as anemia, [30] and a 25(OH)
vitamin D value of <50 nmol/L was defined as deficiency
[31]. Ferritin values of <30 and <100 pg/L were defined
as indicative of iron deficiency in patients with calprotec-
tin levels of <250 and > 250 pg/g, respectively [30]. Fecal
calprotectin was chosen as an indicator of disease activ-
ity as it has been shown to be a superior biomarker com-
pared with CRP and leucocytes [32]. Sociodemographic
data were self-reported and included age, gender, mari-
tal status, level of education, and current smoking and
work status. Marital status was dichotomized into living
together (married/co-inhabitant) or living alone (single/
widow(er), separated/divorced). Educational status was
dichotomized into higher education (>12 years, upper
secondary school, college, or university) and basic edu-
cation only (<12 years). Work status was dichotomized
into work-related activity (employed/student) and no
work-related activity (homemaker, disability beneficiary,
unemployed, or retired).

Memorial symptom assessment scale (MSAS)

To investigate symptoms and potential symptom clus-
ters in IBD, the Memorial Symptom Assessment Scale
(MSAS) questionnaire was used. Portenoy et al. devel-
oped the original MSAS to provide information about
a diverse group of common symptoms among patients
with malignant diseases [33]. The questionnaire con-
tains 32 physical and psychological symptoms, ask-
ing patients to report the presence or absence on these
symptoms during the past week. The MSAS has been
psychometrically tested and found to be a reliable, valid,
and comprehensive instrument for the assessment of
symptom prevalence, characteristics, and distress [33].
The questionnaire has been translated into Norwegian
[34] but has not been specifically validated in a popula-
tion with IBD. MSAS was administered electronically to
the patients using an internet-based system for patient-
reported outcome measures (ViedocMe).

Statistical analyses
Continuous data are presented as median and range for
variables with skewed distribution and mean and stand-
ard deviation for normally distributed data. Categorical
variables are presented as counts and percentages. Group
comparisons were performed using independent t-tests
for normally distributed data, chi-square tests for cate-
gorical data, or Mann—Whitney U-tests for non-normally
distributed continuous data.

We assessed the symptom prevalence in CD and
UC separately (Supplementary Table 1), and the most
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prevalent symptoms in the two diagnostic groups were
comparable. We therefore concluded that analyzing IBD
collectively was an acceptable solution in this study to
investigate symptom clusters. To investigate the pres-
ence of possible symptom clusters, we used exploratory
principal component analysis (PCA). This technique
allows a large number of variables to be reduced or sum-
marized into smaller components, called clusters, while
keeping most of the variation intact: it identifies group-
ings of variables and examines the relationship between
variables [35]. PCA was executed using the symptoms
experienced by >50% of the included patients. Seven-
teen out of 350 patients had missing data on the MSAS
and were consequently excluded from the cluster analy-
sis. An eigenvalue > 1 was used to extract clusters, and, in
addition, scree plots were inspected. The factor loading
threshold was set at 0.4 in accordance with recommenda-
tions in the literature [36]. When interpreting the results,
a symptom could only load on one cluster and the highest
factor loading determined which cluster each evaluated
symptom belonged to. We chose the number of extracted
clusters to be three as this solution explained the highest
amount of the total variance, and the extracted clusters
were formed with variables that could be interpreted in a
clinically meaningful way.

Multinominal logistic regression was performed to
assess the relationship between symptom cluster mem-
bership as described above (i.e., dependent variable) and
selected sociodemographic and clinical variables. Vari-
ables with an association with the cluster membership
with a p-value <0.20 in univariate analyses were included
in a multinomial regression model, together with gender
and age. Backwards selection was performed to evaluate
the strength of the association between the independ-
ent variables and cluster membership. Effect estimates
were presented as odds ratios (ORs) with 95% confidence
intervals (Cls). To improve precision, we used bootstrap-
ping with 10,000 repetitions and bias correction to derive
CIs. All analyses were considered exploratory; thus, no
correction for multiple testing was performed. All tests
were two-sided, and p-values <0.05 were considered sta-
tistically significant. All data were analyzed using IBM
SPSS, version 28 (IBM Corp., Armonk, NY, USA).

Results

Study population

Of the 573 patients (age, >18 years) with a verified
diagnosis of UC or CD, 350 completed the MSAS ques-
tionnaire (61.1%) (Fig. 1). When comparing those
who answered the MSAS questionnaire (responders)
with those who did not (non-responders), the groups
were comparable with regards to gender, age, educa-
tion and disease activity, except for smoking, which was
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N=1116
Potential patients from biobank centers
January 1st 2017- December 31st 2019
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n=195
Age <18

n =348

v

Did not meet diagnostic criteria for UC or CD

28 IBD-undefined

36 suspected small bowel disease, IBD not confirmed

19 suspected large bowel disease, IBD not confirmed

220 symptomatic without radiological or endoscopic findings of IBD
45 other causes of bowel inflammation

n=223

Did not answer questionnaire

v
[n =350 included

Fig. 1 Patient enroliment flowchart

significantly more prevalent among the non-responders
(14% vs. 7.4%, p=0.03). Patient characteristics are pre-
sented in Table 1.

Symptom prevalence

The prevalence of each of the 32 MSAS symptoms is
listed in Fig. 2. The 11 most prevalent symptoms reported
by at least half of the patients with IBD were feeling
bloated (83%), feeling drowsy (81%), lack of energy (81%),
pain (75%), worrying (71%), diarrhea (65%), feeling irri-
table (66%), difficulty sleeping (58%), feeling sad (55%),
difficulty concentrating (53%), and feeling nervous (51%).
We also assessed the prevalence in CD and UC separately
(Supplementary Table 1), and these 11 most prevalent
symptoms were present in both groups.

When data were categorized according to clinical dis-
ease activity status (Table 2), a significantly higher pro-
portion of patients with active disease, compared with
those with inactive disease, reported lack of energy
(87.2%, 95% CI [81.5-91.6] vs. (73.2%, 95% CI [65.3—
80.1]), diarrhea (77.2%, 95% CI [70.6—83.0] vs. (50.3%,
95% CI [42.1-58.6]), problems with sexual interest/
activity (53.5%, 95% CI [46.1-60.8] vs. (31.3%, 95% CI
[24.0-39.4]), and dizziness (53.2%, 95% CI [45.8—60.5] vs.
(34.7%, 95% CI [27.1-42.9]).

Symptom clusters
Three symptom clusters with factor loadings>0.6
explaining 54% of the total variance were identified

(Table 3). Cluster I, labelled as the psychological clus-
ter, included 55.6% of the patients and consisted of five
symptoms: feeling worried, feeling sad, feeling nerv-
ous, feeling irritable, and having difficulty concentrat-
ing. Cluster II, labelled as the impaired energy cluster,
included 28.2% of the patients and consisted of three
symptoms: lack of energy, feeling drowsy, and difficulty
sleeping. Cluster III, labelled as the physical cluster,
included 16.2% of the patients and consisted of three
symptoms: diarrhea, feeling bloated, and pain.

Factors associated with symptom cluster membership

In the multinomial logistic regression analysis, Cluster
IIT (physical cluster) was set as the reference cluster.
Cluster III was chosen as a reference since it was dis-
tinctly different from the other clusters with regards to
cluster item content (i.e., physical symptoms).

The results of the univariate and multinomial analy-
ses are presented in Table 4. In the univariate analy-
ses, there were no statistically significant associations
between the selected possible predictive factors and
cluster membership. In the multinomial analysis,
however, vitamin D deficiency was associated with an
increased odds (OR 2.49, 95% CI [1.00-6.20] p=0.05)
of being in Cluster II (impaired energy) vs. Cluster III
(physical cluster). No statistically significant associa-
tions were found between clinical disease activity sta-
tus, fecal calprotectin <250 pg/g, level of education,
age, gender, and cluster membership.
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inflammatory bowel disease (N=350)

newly diagnosed with

IBD cD uc
N=350 n=119 n=231
Sociodemographic characteristics
Age (mean, SD) 39.0(144) 40.1(154) 385(13.9)
Gender, n (%)
Female 174 (49.7) 68(57.1) 106 (45.9)
Male 176 (50.3) 51(429) 125(54.1)
Education, n (%)
University; >2 years 177 (50.6) 57(47.9) 120(51.9)
Elementary/upper secondary 173 (494) 62(52.1)  111(48.71)
Marital status, n (%)
Married/co-inhabitant 236 (674) 75(63.0) 161 (69.7)
Single/widow(ed) 114 (326) 44 ( ) 70(30.3)
Work status, n (%)
Working 297 (849) 96(80.7) 201 (87.0)
Not working 53(15.1)  23(19.3) 30(13.0)
Clinical characteristics
Diagnosis, n (%)
Crohn’s disease 119 (34.0)
Ulcerative colitis 231 (66.0)
Montreal - location for CD, n (%)
lleal (L1) 61(51.3)
Colonic (L2) 24 (20.2)
lleocolonic (L3) 34 (28.6)
Upper tract only or modifier (L4)? 2(1.7)
Montreal — behavior for CD, n (%)
Non-stricturing, non-penetrating 92 (77.3)
(B1)
Stricturing (B2) 25(21.0)
Penetrating (B3) 2(1.7)
Perianal disease (B4)® 10 (84)
Montreal — extent for UC, n (%)
Ulcerative proctitis (E1) 94 (40.7)
Left-sided UC (E2) 53(22.9)
Extensive UC (E3) 84 (364)
Montreal disease severity for UC, n (%)
Clinical remission (S0) 4(1.7)
Mild UC (S1) 92 (39.8)
Moderate UC (S2) 115 (49.8)
Severe UC (S3) 20(8.7)
Calprotectin>250 pg/g 158 (52.0) 56 (544) 102 (50.7)
Missing, n (%) 46 (13.1)
Elevated HBI/SCCAIP, n (%) 190 (55.6) 56 (483)  134(59.3)
Missing, n (%) 8(.3)
25-OH Vitamin D deficiency, n (%) 98 (282) 29(246) 69(30.1)
Missing, n (%) 3(0.9)
Anemiad, n (%) 45129 16(134) 29(12.7)
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Table 1 (continued)

IBD cD uc

N=350 n=119 n=231
Missing, n (%) 2 (0.6)
Iron deficiency®, n (%) 104 344) 30(94) 74((37.0)
Missing, n (%) 48 (13.8)
Current tobacco use, n (%) 26 (7.4) 13(10.9) 13 (5.6)

Abbreviations: CD Crohn's disease, UC Ulcerative colitis, HBI Harvey Bradshaw
Index, SCCAI Simple Clinical Colitis Index

@ Upper tract modifier and perianal disease coexist with other location
categories

b Clinical disease activity score: HBI> 5 for CD and SCCAI > 2.5 for UC
©Vitamin D deficiency < 50 mmol/L

4 Anemia: Anemia: hemoglobin levels of < 12 g/dl for females and < 13 g/dI for
men

€ Iron Deficiency: If calprotectin <250 pg/g and ferritin < 30 pg/L: indicative of
iron deficiency and ff calprotectin > 250 pg/g and ferritin < 100 pg/L

Discussion

This was a population-based cohort study of patients
newly diagnosed with IBD. Feeling drowsy, feeling
bloated, and lack of energy were identified as the three
most frequently occurring symptoms, regardless of
clinical disease activity status. Furthermore, three dis-
tinct symptom clusters were identified: psychological,
impaired energy, and physical clusters. Except for vitamin
D deficiency, which was associated with the impaired
energy cluster, no other factor was associated with cluster
membership.

The most prevalent symptoms observed in the current
study are in line with prior findings in IBD research [11, 37].
However, the prevalence of the individual symptoms was
higher than those previously reported. There may be sev-
eral explanations for these differences, including differences
in disease duration. While we included newly diagnosed
patients, the patients in a study by Farrell et al. [11] had a
median disease duration of 10 years, and those in a study by
Singh et al. [37] had a disease duration of 22 years. Having
received medical and surgical treatments as well as time to
adjust to a life with a chronic disease may potentially help
explain the higher symptom prevalence in our study com-
pared with that in previous studies. Even though the preva-
lence of the individual symptoms seems to be higher at the
time of diagnosis, findings across studies indicate that the
type of symptoms experienced by patients with IBD seems
to be consistent.

In line with previous research [7, 9-11, 37], we
observed a higher symptom prevalence in active disease
than that in inactive disease. The finding that dizziness is
a more prevalent symptom in patients with active disease
is of interest. However, it is difficult to draw clear con-
clusions based on this finding. One potential hypoth-
esis may be that increased dizziness is associated with
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Fig. 2 Prevalence of self-reported symptoms in patients newly diagnosed with IBD. *Other < 30%: itching, cough, numbness and tingling in hands
and feet, shortness of breath, changes in skin, mouth sores, hair loss, "don’t look like myself;" problems with urination, change in the way food tastes,

swelling of arms or legs, difficulty swallowing, or vomiting

loss of blood, electrolytes, vitamins, and minerals com-
monly seen in active disease. However, in our study, in
the patients with active disease, 25-OH Vitamin D defi-
ciency, iron deficiency and anaemia were comparable
between those reporting dizziness and those not report-
ing dizziness.

Interestingly, lack of energy was experienced by more
than 70% of patients with clinically inactive disease.
Furthermore, the five symptoms feeling bloated, feeling
drowsy, lack of energy, pain, and worrying were reported
by more than 60% of the patients with inactive disease,
which highlights the high symptom prevalence experi-
enced by these patients.

Psychological symptoms (i.e., worrying, feeling sad,
feeling irritable, and feeling nervous) were among the
most prevalent symptoms in our study, and they were
more prevalent than reported by Farrell et al. [11]. Our
findings highlight the psychological challenges patients
experienced and may underline the importance of
addressing disease coping and providing psychological
support at the time of diagnosis. A qualitative study of
IBD patient experiences described that living with IBD
had a huge impact on mental health, causing stress, anxi-
ety, and uncertainty about the future [38]. Indeed, it is
well known that patients with IBD express the need for
psychological follow-up and support [38—41].

We identified three distinct symptom clusters, i.e., psy-
chological, impaired energy, and physical clusters, in the
present study. Two earlier studies investigated symptom
clusters in IBD [20, 21]. However, a cross-comparison
of the studies is difficult due to different study designs,
analyses, and patient cohorts. In the retrospective study

by Conley et al., [21] patients had a mean disease dura-
tion of 14.4 years, and clusters were identified based on
questionnaires different from those used in the current
study. Furthermore, the authors performed different sta-
tistical analyses and latent class analysis (LCA), and they
identified four symptom clusters categorized as follows:
physical, psychological, low symptom burden, and high
symptom burden clusters [21]. In line with this current
study, the study by Perler et al. [20] included patients at
the time of diagnosis, but another questionnaire rather
than the MSAS questionnaire was used to assess symp-
toms. Perler et al. identified three identical symptom
clusters for UC and CD. These clusters were labelled
“bowel frequency and abdominal discomfort,” “systemic/
extraintestinal symptoms,” and “anorectal symptoms.” In
addition, two clusters were identified that were specific
to each diagnosis, namely “upper abdominal symptoms”
in patients with CD and “incontinence and flatus” in UC
[20]. As for statistical analyses, PCAs were used to clus-
ter symptoms in both the study by Perler et al. [20] and
the current study.

The cluster comprising psychological symptoms (i.e.,
worrying, feeling sad, nervous, irritable, and difficulties
concentrating) included more than half of the patients
in this study. Being diagnosed with a chronic disease
like IBD may constitute an existential challenge, caus-
ing uncertainty and stress, as well as the need to adapt
and develop coping strategies [4]. The first months after
diagnosis can be challenging for patients, facing the
complexity of medical information [39]. Schoefs et al.
[42] found that the patient’s mental well-being was
greatly affected by an IBD diagnosis, and the need for
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Table 2 Prevalence of symptoms in patients newly diagnosed with inflammatory bowel disease specified by clinical disease activity

status®
Symptom Active disease (n=190) Inactive disease (n=152)

n missing % 95% ClI n missing % 95% Cl
Feeling bloated 164 3 87.7 82.1-92.0 118 1 78.1 71.0-84.5
Lack of energy 163 3 87.2 81.5-91.6 109 3 73.2 65.3-80.1
Feeling drowsy 157 2 83.5 774-88.5 116 3 77.9 70.3-84.2
Pain 149 1 788 72.3-84.4 101 4 68.2 60.1-75.6
Diarrhea 146 1 77.2 70.6-83.0 76 1 50.3 42.1-58.6
Worrying 140 1 74.1 67.2-80.2 98 3 64.8 576-73.3
Feeling irritable 124 2 66.0 587-72.7 85 3 57.0 48.7-65.1
Difficulty sleeping 119 3 63.6 56.3-70.5 74 5 503 42.0-58.7
Feeling sad 113 1 59.8 52.4-66.8 72 3 483 40.1-56.6
Difficulty concentrating 109 2 580 50.6-65.1 68 2 453 37.2-537
Problems with sexual interest/activity 100 3 535 46.1-60.8 47 2 313 24.0-39.4
Feeling nervous 101 1 534 46.1-60.7 72 3 483 40.1-56.6
Dizziness 100 2 53.2 45.8-60.5 52 2 34.7 27.1-42.9
Nausea 85 2 452 38.0-52.6 50 2 333 259-415
Lack of appetite 81 2 43.1 36.0-50.5 44 2 293 222-373
Sweats 73 2 388 31.8-46.2 53 2 353 27.7-43.5
Dry mouth 71 3 380 31.0-45.3 46 5 31.3 24.0-39.5
Weight loss 67 2 356 28.8-43.0 36 2 24.0 174-31.6
Constipation 66 3 353 28.5-42.6 47 2 313 24.0-394
Cough 54 1 286 222-356 34 6 233 16.7-31.0
Itching 50 2 26.6 20.4-33.5 38 2 253 18.6-33.1
Shortness of breath 50 2 266 204-335 27 2 18.0 12.2-25.1
Numbness and tingling in hands and feet 47 3 25.1 19.1-32.0 40 3 268 20.0-34.7
Mouth sores 43 5 232 17.4-30.0 23 2 153 10.0-22.1
Changes in skin 43 1 22.8 17.0-294 28 3 18.8 12.9-26.0
Problems with urination 38 1 20.1 14.6-26.5 14 3 94 52-153
Change in the way food tastes 36 2 19.1 13.8-255 15 2 10.0 5.7-16.0
Hair loss 36 1 19.0 13.7-254 24 2 16.0 11.0-229
‘I don’t look like myself” 35 1 18.5 13.3-24.8 23 1 15.2 10.0-22.0
Swelling of arms or legs 31 2 16.5 11.5-22.6 13 3 8.7 4.7-14.5
Vomiting 22 116 74-17.1 6 4 4.1 15-8.6
Difficulty swallowing 21 2 11.2 70-166 9 2 6.0 2.3-11.1

Abbreviations: CD Crohn's disease, UC Ulcerative colitis, HBI Harvey Bradshaw Index, SCCAI Simple Clinical Colitis Index

? Disease activity defined by HBI > 5 for CD and SCCAI > 2.5 for UC

Significant differences in symptom prevalence between active and inactive disease are marked in bold font

psychological and mental help and guidance to cope
with the disease were warranted. Furthermore, patients
expressed that little attention was given to the mental
aspects of the disease [42]. The identification of a psy-
chological cluster is not surprising, at least when com-
paring with symptom cluster research in other fields,
such as oncology. A recent systematic review in can-
cer research found that psychological clusters were
the most common clusters, identified in 82.6% of the
included studies [43].

The impaired energy cluster included the symptoms
of lack of energy, feeling drowsy, and difficulty sleep-
ing. While the impaired energy cluster does not spe-
cifically measure fatigue, it is well known that reduced
energy/fatigue is frequently reported in IBD [42, 44,
45] and has been described by patients as a feeling
of “lack of energy” and “a constant state of exhaus-
tion” [40]. Moreover, lack of energy is one of the
main concerns among patients with IBD [46—48] and
one of their most burdensome symptoms [11]. Sleep
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Table 3 Principal components analysis of symptom clustering in
patients with inflammatory bowel disease

Cluster | Cluster Il Cluster Il
(Psychological)  (Impaired (Physical)
energy)
Worrying 0.84 0.29 0.19
Feeling sad 0.82 034 0.17
Feeling nervous 0.81 0.26 0.28
Feeling irritable 0.64 0.53 0.23
Difficulty concentrating  0.64 0.53 0.13
Lack of energy 0.34 0.82 0.26
Feeling drowsy 032 0.81 0.15
Difficulty sleeping 037 0.60 032
Diarrhea 0.19 0.10 0.79
Feeling bloated 0.20 0.28 0.65
Pain 0.26 0.57 0.62

Clusters marked in bold

Extraction method: principal component analysis. Rotation method: Oblimin
with Kaiser Normalization. Significant factor loading > 0.4 and Eigenvalue > 1

impairment, poor sleep quality, altered sleep patterns,
and fragmentation of sleep are common in patients
with IBD [45, 49-51]. Furthermore, a prior study dem-
onstrated that sleep disturbance may be linked to the
perception of fatigue [50].

The physical cluster included the symptoms of diar-
rhea, feeling bloated, and pain, all known symptoms of
IBD [3]. However, only 16% of the patients belonged to
the physical cluster. Despite MSAS having been widely
used and allowing cross-comparison, using such a
generic assessment tool may potentially limit the identifi-
cation of disease-specific symptoms in IBD.

Vitamin D deficiency was statistically significantly
associated with the impaired energy cluster. Vitamin
D deficiency is more prevalent in patients with IBD
than in the general population [52]. This deficiency is
associated with malabsorption, reduced sunlight expo-
sure, insufficient physical activity, and reduced vita-
min D intake [53, 54]. A meta-analysis found that a low
vitamin D status was a marker for lower quality of life
scores [55] and was associated with muscle weakness
and increased disease activity in patients with IBD
[31, 53, 54]. Even though the association between vita-
min D deficiency and fatigue has been studied in IBD,
no certain associations have been established [56].
Hence, our finding is of interest and warrants further
exploration. As none of the other clinical or socio-
demographic variables were associated with clus-
ter membership, this warrants an individual patient
approach by health-care professionals.
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Strength and limitations

The strength of this study is the use of data from a large
population-based inception cohort of patients newly
diagnosed with IBD (IBSEN III), including rigorous data
collection, handling, and monitoring. Nonetheless, this
study has some limitations. First, the MSAS question-
naire response rate was low (350 of 573 [61.1%] patients
answered the MSAS questionnaire), reducing the study
sample. However, the non-responders and responders
were comparable regarding gender, age, level of educa-
tion and disease activity, thus we consider the sample of
responders to be still representative for the IBD popula-
tion originally sampled from. Second, even though the
333 patients in this study were enough to perform clus-
ter analysis, the number of patients in each diagnostic
group was very limited, hampering our ability to explore
symptom clusters in CD and UC separately. However,
we assessed the prevalence in CD and UC separately,
and the most prevalent symptoms in the two diagnostic
groups were comparable; therefore, we concluded that
analyzing IBD collectively was an acceptable solution
in this study. Third, the MSAS questionnaire was elec-
tronically administered for self-reporting of symptoms,
and it is unknown whether reporting digitally had an
impact on the response rate in this study. Nevertheless,
a recent systematic review found a clear patient prefer-
ence, acceptability, higher data quality, and response
rates when digital questionnaires were administered
instead of paper questionnaires [57]. Fourth, we do not
have data to assess and control for potential psychiat-
ric conditions, which might have given us a more in-
depth characterization of the study population. Finally,
the MSAS was originally developed and validated for
oncology patient populations and used in diseases such
as cancer, AIDS, and in patients with advanced medi-
cal illnesses [33, 58]. Since the MSAS has not been vali-
dated in an IBD population, it is possible that it may not
be sensitive enough to specific symptoms that patients
with IBD experience.

Conclusions

This study confirms the high symptom prevalence
experienced by patients with IBD at the time of diag-
nosis. Even though three distinct symptom clusters
were identified and the role of vitamin D deficiency
on lack of energy warrant further exploration, our
data did not reveal any associations between symptom
clusters and socio-demographic and clinical data. The
identification of the three symptom clusters may be
useful knowledge in evidence-based decision-making
and patient management, as the patients’ needs, and



Johansen et al. BMC Gastroenterology (2023) 23:255

Page 9 of 11

Table 4 Variables associated with symptom cluster membership: results from univariate and multinomial regression analyses

Psychological cluster vs. physical cluster

Impaired energy cluster vs. physical cluster

Univariate Multinomial Univariate Multinomial

Variable OR 95%Cl p-value OR 95%Cl p-value OR 95%Cl p-value OR 95%ClI p-value
Gender

Male (ref) 1 1

Female 0.75 041-1.38 0.35 091 046-1.81 0.79 1.07 055-2.09 0.85 122 057-261 062

Age 1.0 098-1.02 0.89 099 097-1.02 063 1.00 0.98-1.02 098 099 096-1.02 038
Diagnosis

UC (ref) 1 1

(@) 081 042-1.55 052 - 1.14 055-236 0.72 -

Marital status

Married/co-habitant (ref) 1

Single/widowed 1.22 0.64-2.31 0.54 -
Education level

>12 years (ref) 1

<12 years 0.93 051-1.70 0.81 -
Work status

Working (ref) 1

Not working 065 0.25-1.64 036 -

Calprotectin

< 250 pg/qg (ref) 1

> 250 ug/g 1.76 0.89-348 0.10
HBI/SCCAI*

Remission (ref) 1

Disease activity 138 0.73-2.59
25(0OH) vitamin D**

Normal(ref) 1

Deficiency 111 0.58-2.13 0.74 -
Ferritin***

Normal (ref) 1

Iron deficiency 085 042-1.71 0.65 -
Hemoglobin***

Normal (ref) 1

Anemia 1.09 046-257 0.85 -

1.80 0.88-3.69 0.11 2.07 098-436 0.06 1.69

1.00 0.50-2.02 0.99 -

161 082-3.17 0.17 1.57

0.74-335 024

0.78 0.28-2.18 0.64 -

0.76-3.75 0.20

1.84 0.92-3.68 0.08 1.46

066-321 035

- 206 0.96-4.42 007 2.49

1.00-6.20 0.05

0.87 043-187 0.72 -

147 0.54-400 045 -

Physical cluster was used as reference group

Significant p-value marked in bold

Abbreviations: CD Crohn's disease, UC Ulcerative colitis, HBI Harvey Bradshaw Index, SCCAI Simple Clinical Colitis Index, OR Odds ratio, C/ Confidence interval

*Clinical disease activity score: HBI > 5 for CD and SCCAI > 2.5 for UC
** Normal vitamin D: >50 nmol/L. Vitamin D deficiency: <50 nmol/L

** |f calprotectin < 250 ug/g and ferritin < 30 pg/L: indicative of iron deficiency. If calprotectin > 250 pg/g and ferritin < 100 pg/L: indicative of iron deficiency

*** Normal values: >12 g/dl for females and > 13 g/dl for male patients. Anemia: hemoglobin levels of < 12 g/dI for females and < 13 g/dI for men

follow-up may differ among the clusters. Our findings
point to the need to recognize and address multiple
symptoms in IBD, select relevant interventions that
target single and multiple symptoms, and to evaluate
the outcomes. The large proportion of patients in the
psychological cluster underlines the need for individ-
ualized psychosocial support at the time of diagnosis

to prevent health challenges in a long-term perspec-
tive for patients with IBD. Furthermore, large longi-
tudinal studies that examine trajectories of symptom
clusters are needed to provide results that are more
definitive and will potentially clarify the impact these
symptom clusters might have on health and function-
ing, thereby informing targeted intervention efforts.
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