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Abstract

Background and Aims: Disease-related behaviours that may maintain or worsen symptom burden 
remain largely unexplored in inflammatory bowel disease [IBD]. In this study, we developed 
and validated an instrument assessing IBD-related, modifiable behaviours and explored which 
behaviours prospectively correlate with fatigue, a debilitating and common symptom in IBD.
Methods: Initially, 72 items reflecting IBD-related behaviours were generated based on literature 
review and input from clinicians and people diagnosed with IBD. During wave 1, 495 IBD patients 
rated to what extent each behaviour was applicable to them. Additionally, disease activity, 
fatigue, IBD-related concerns and psychological variables were assessed. During a follow-up visit 
4–12 weeks later [wave 2], a random selection of 92 patients from wave 1 completed the measures 
assessing the IBD-related behaviours, disease activity and fatigue once more.
Results: A principal component analysis with oblique rotation revealed seven components in the 72 
IBD behaviours, which could be interpreted as: [1] Avoiding food and activities, [2] Access to toilets, [3] 
Avoidance of sex, [4] Cognitive avoidance, [5] Not sharing with others, [6] Alternative treatments and 
[7] Disease management. Each component was reduced to three to five representative items, resulting 
in a final, 25-item IBD-Bx questionnaire showing good concurrent validity [alphas > 0.63] and reliability. 
Almost all components were cross-sectionally related to levels of fatigue. Avoiding food and activities 
and Access to toilets significantly predicted fatigue at wave 2 when controlling for baseline fatigue.
Conclusions: The IBD-Bx is a valid and reliable questionnaire of IBD-related behaviours, some of 
which predict future fatigue burden.

Key Words: Inflammatory bowel disease; fatigue; disease-specific behaviours
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1.  Introduction

Inflammatory bowel diseases [IBD] are prevalent chronic inflam-
matory disorders of the gastro-intestinal tract and include Crohn’s 
disease [CD] and ulcerative colitis [UC]. Although medical and 
pharmaceutical treatments for IBD have advanced greatly in recent 
decades, the disability and psychosocial impacts associated with CD 
and UC persist. Even when the disease is in remission, many patients 
continue to have symptoms, with fatigue being an especially highly 
prevalent and concerning symptom.1–8 Chronic symptom burden 
in IBD—fatigue in particular—is often not or only loosely related 
to ongoing inflammation or other biological variables, whereas a 
clearer relationship with stress, anxiety and depression exists.2,9–11

As is the case for most chronic diseases, the prevalence of de-
pression and anxiety is considerably increased in persons with IBD 
compared to the healthy population (anxiety: 19.1% [± 3.63, 95% 
confidence interval, CI] against 9.6% [± 1.94, 95% CI]; depression: 
21.2% [± 2.9, 95% CI] against 13.4% [± 1.9, 95% CI]).12 The avail-
able evidence suggests a bi-directional relationship. On the one hand, 
psychological distress [anxiety, depression, stress] seems capable of 
negatively influencing the course of IBD, presumably via multiple 
interacting biological, social and psychological pathways.9,13 One es-
tablished and relevant relationship, for example, is the deteriorating 
effect of psychological distress on health behaviours and treatment 
adherence.9,14 On the other hand, the many challenges that come with 
IBD can constitute a source of chronic stress, making patients with 
IBD more vulnerable to develop symptoms of anxiety and depres-
sion over time. Findings indicate that the vulnerability to developing 
anxiety or depression is highest just before or in the year following 
an IBD diagnosis,15 which is the time during which many patients 
might face poorly controlled symptoms and a great level of uncer-
tainty. In addition, growing evidence from both animal and human 
research suggests that inflammation may play an important role in 
inducing co-morbid anxiety, depression and fatigue symptoms.16–18 
In summary, psychological distress is relatively common in IBD and 
may make patients more vulnerable to enter a self-perpetuating cycle 
in which symptoms of IBD and symptoms of anxiety/depression mu-
tually reinforce each other and lay the ground for chronic symptom 
burden that can become increasingly independent of more objecti-
fied disease activity. However, the specific processes through which 
psychological distress facilitates symptom burden in IBD are still 
poorly understood, and it is not yet how chronic symptom burden in 
IBD can be prevented or treated.8,19

Authors in the field of IBD have recently recognized the need 
for more prospective studies focusing on IBD-related and modifi-
able predictors of symptom burden in IBD.19,20 For several chronic 
conditions other than IBD, modifiable, disease-specific behaviours 
and fearful cognitions were shown to predict symptom burden and 
disability often more strongly than generic measures of anxiety or 
depression.21,22 Moreover, reducing maladaptive disease-related be-
haviours has been found to alleviate chronic symptom burden and its 
associated functional impairment in several chronic conditions.23–27 
Consistent with this line of research, preliminary findings point to 
positive effects of cognitive behavioural therapy on fatigue in IBD.19

Identifying specific predictors of fatigue burden in IBD and sub-
sequently educating and supporting patients early on may be an es-
sential and feasible strategy to not only treat but also prevent chronic 
symptom burden in IBD. An interesting point of departure for such 
an approach may be the repeated observation that many IBD pa-
tients—and also those who were diagnosed more than 10  years 
ago28,29—struggle with disease-specific concerns, including the un-
predictable nature of the disease, the impact of symptoms on daily 

life functioning, body stigma and sexual intimacy.7,29–33 The presence 
of IBD-specific concerns is associated with a worse quality of life and 
poorer functioning in various domains of life.30,34,35 A relevant, yet 
open, question is which potentially modifiable behaviours may arise 
from these IBD-specific concerns and whether these behaviours play 
a role in eliciting and maintaining fatigue in IBD. If such behaviours 
can be identified, their assessment and modification could become a 
target early on in treatment [e.g. soon following an IBD diagnosis] 
and prevent the formation of maladaptive habitual behaviours that 
put patients at risk of developing chronic symptom burden.

Therefore, the aim of the present study was to identify the na-
ture and occurrence of IBD-specific, modifiable behaviours that may 
arise from IBD-related concerns expressed by patients. To achieve 
this, we developed a questionnaire assessing IBD-related behav-
iours [IBD-Bx] that can be used both clinically and for research pur-
poses to map patients’ disease-related behaviours. We next explored 
whether IBD-related behaviours prospectively predict fatigue rela-
tive to general measures of anxiety, depression and stress.

2.  Materials and Methods

2.1.  Participants
Dutch-speaking patients were recruited at the IBD infusion unit of 
the University Hospitals Leuven [Leuven, Belgium] between July 
2018 and November 2019 for a questionnaire study consisting of 
two measurement occasions. Inclusion criteria consisted of [1] age 
between 18 and 85 years, [2] UC or CD diagnosis at least 3 months 
prior to participating, [3] a good understanding of Dutch, and [4] 
receiving infliximab, vedolizumab or ustekinumab as the main treat-
ment for their IBD. Exclusion criteria were [1] a presence of comorbid 
disease and [2] the presence of an ostomy or an ileal pouch-anal 
anastomosis. Diagnosis of UC or CD was based on clinical, radio-
logical and endoscopic examination and histological findings.36

A total of 499 eligible IBD patients agreed to participate [re-
sponse rate = 84%]. Patients who had more than 50% of missing 
data on the IBD-Bx questionnaire were excluded [n = 4]. In conse-
quence, the final dataset for the first measurement occasion [wave 1] 
consisted of 495 patients. The second measurement [wave 2] took 
place during the patient’s subsequent visit to the IBD infusion unit. 
From patients who completed wave 1, 100 patients were approached 
at random and 92 of them completed the questionnaires for a second 
time. The study was approved by the Ethics Committee of Research 
of the University Hospital Leuven [S61352].

Portions of these data, namely the responses to the Rating Form 
of IBD Patient Concerns [RFIPC], were used previously to validate 
this questionnaire among Dutch-speaking patients with IBD in 
Belgium and are reported elsewhere.7 However, that previous paper 
focused on the validation of RFIPC only and was not concerned with 
the issues discussed in the present paper.

2.2.  Materials
2.2.1.  Demographics
Standard demographic questions were asked to determine age, 
gender, type of IBD, age at the moment of diagnosis, the presence 
of other chronic diseases, smoking behaviour, education level, work 
and relationship status, and living situation.

2.2.2.  IBD-Bx questionnaire development
We developed a set of 72 items describing specific behaviours related 
to potential fears and concerns in people diagnosed with IBD. For 
each item, patients were asked to rate on a five-point Likert scale 
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how much each statement applied to them in the past 3  months 
[0 = never, 1 = rarely, 2 = regularly, 3 = most of the time, 4 = always].

Our approach to constructing the IBD-Bx was generally in 
line with published guidelines on developing patient-reported out-
comes.37 The pool of 72 items was generated from two sources. 
A first set of items was derived from a literature search,28,30,32 fol-
lowed by group and individual discussions involving three IBD 
nurses, two gastroenterologists, three clinical health psychologists 
and two psychiatrists regarding the relevance and representativeness 
of the items for the patients. Those discussions led to item adap-
tations and formulation of extra items. A second set of statements 
was derived from a semi-structured focus group consisting of ten 
IBD patients [50% female, 50% CD]. Focus group discussions were 
audio-recorded and transcribed for research purposes with the parti-
cipants’ written consent. Checking the content for themes allowed us 
to add a total of seven statements to the questionnaire.

The final set of 72 items was cognitively pre-tested in a sample 
of 15 IBD patients36 who were also recruited at the infusion unit and 
provided informed consent before participating. Using a 0–10 scale 
[0 = not at all; 5 = more or less; 10 = yes], they rated each of the 72 
items on the following three aspects: [1] ‘Is this item easy to under-
stand for you?’; [2] ‘Are you able to answer this item in an accurate 
way?’; [3] ‘Would you be willing to write down your sincere answer 
to this item if a researcher or clinician would invite you to do so?’. 
Items needed to score above 7.5 to be included. When items scored 
lower than this, they had to be reformulated and tested again in ten 
different IBD patients. Although all items scored above 7.5 from the 
first round, one item was reformulated based on qualitative, spon-
taneous feedback of one patient [‘Because of my disease I don’t get 
to having sex’ was changed into ‘My symptoms prevent me from 
having sex’]. The original 72 items were developed in Dutch and 
tested in a native Dutch-speaking cohort. The final 25-item version 
of the questionnaire was subsequently translated to English using 
a forward–backward translation procedure by two professional 
translators. Both the Dutch and the English versions, provided in 
the Supplementary materials, are freely available and can be used 
without formal permission.

2.2.3.  The rating form of IBD patient concerns [RFIPC]
The Dutch version of RFIPC7,28 was used to establish the convergent 
validity of the IBD-Bx questionnaire. This questionnaire comprises 
25 IBD-specific concerns related to one of the following factors: im-
pact of disease, sexual intimacy, complications and body stigma. 
Participants indicated their level of concern by placing a vertical 
dash on a horizontal line ranging from 0 [not at all concerned] to 
100 [a great deal concerned]. Cronbach’s alpha in the current sample 
was 0.94.

2.2.4.  Depression anxiety stress scales [DASS-21]
The DASS-21 was administered to explore the associations of the 
IBD-Bx questionnaire with an IBD-unrelated generic measure of 
psychological distress. The DASS-21 consists of three self-reported 
scales to measure the levels of depression, anxiety and stress in the 
past week.38,39 Participants answered on a four-point Likert scale 
ranging from 0 [not at all or never applicable] to 3 [surely or most 
of the time applicable] to what extent the statement applied to them 
over the past week. Cronbach’s alphas in the current sample were 
between 0.83 and 0.92.

2.2.5.  Disease activity
A patient-reported outcome [PRO] is a health/treatment outcome 
directly reported by the patient him/herself. We used the following 

two-component PROs [PRO2] to determine the patient’s disease 
status [clinical remission/active disease]: Participants with CD were 
asked about their average daily liquid stool frequency and average 
abdominal pain in the past week, ranging from ‘no liquid stools/
no pain’ to ‘10 or more/severe pain’.40 Participants with UC were 
asked about the average daily stool frequency compared to when 
the disease is under control and rectal bleeding over the past 3 days, 
ranging from ‘normal number of stools/no blood in stool’ to ‘five or 
more stools than usual/pure blood in most of the stool’.41 Based on 
the PRO2 scoring system, active disease was defined as an abdom-
inal pain score >1 or a liquid to very soft stool frequency >1.5 for 
CD patients40 and as rectal bleeding score >0 or a stool frequency 
score >1 for patients with UC.41 Clinical remission was defined as 
an abdominal pain score ≤1 and a liquid to very soft stool frequency 
≤1.5 for CD patients,40 and as rectal bleeding score of 0 and a stool 
frequency score ≤1 for patients with UC.41

2.2.6.  Fatigue visual analogue scale [Fatigue-VAS]
Participants were asked to indicate their fatigue level over the past 
week on a VAS ranging from 0 [no fatigue] to 100 [worst imaginable 
fatigue].42

2.2.7.  C-reactive protein [CRP]
CRP [mg/L] was used as a general index of inflammatory activity. 
CRP test values range between <0.3 and 1000 mg/l. The following 
reference values were used: no inflammation, below 10 mg/L; mild in-
flammation, 10–40 mg/L; severe/active inflammation, 50–200 mg/L; 
very high inflammation, above 200 mg/L.

2.3.  Procedure
Clinical routines during a visit of the infusion unit consisted of: 
weighing, PRO2 assessment, blood pressure and pulse rate assess-
ment, blood sampling, and intravenous administration of the medi-
cation. Eligible participants were informed about the study and 
invited to participate during such visits. When they agreed to partici-
pate, they read and signed the informed consent form after having 
discussed potential questions with the investigator. Participants 
could choose to fill out the questionnaires online using a handheld 
electronic device or using the paper version [only 7% completed the 
paper version] while receiving their intravenous medication. Upon 
their next visit to the infusion unit, 4–12 weeks [mean = 65.48 days, 
SD = 25.87] after the first measurement occasion, randomly selected 
participants from wave 1 were invited to complete not only the clas-
sical PRO2, but also two other questionnaires for a second time 
[IBD-Bx and Fatigue-VAS].

2.4.  Data analyses
2.4.1.  Reduction of items using principal component analysis
To reduce the number of items and explore the latent structure in 
the set of 72 items assessing IBD-related behaviours, we performed 
a principal component analysis [PCA] with an oblique rotation 
[promax] on the pool of 72 items assessing IBD-related behaviours. 
One item [‘I consult horoscopes, fortune tellers or palm reading to 
get an idea of how my disease may progress’] was excluded because 
the behaviour was extremely rare [96.7% respondents indicated 
‘never’], leading to highly skewed and zero-inflated data. After run-
ning a PCA for all possible components, a parallel analysis43 was 
used to determine the number of retained components. To reduce 
the number of items for each component, the following rules were 
applied for item selection: [1] a loading of 0.40 or higher; [2] within 
each component, the content of the items addressed separate aspects 
of the component; and [3] if two or more items fulfilled these criteria, 
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the item that was grammatically simpler and easier to understand 
was chosen. We aimed to select at least three items per component 
to support internal consistency and to allow for confirmatory factor 
analysis in future research.

2.4.2.  Psychometric properties
Each subscale of the reduced version of the IBD-Bx was checked 
for its internal consistency using the Cronbach’s alpha coefficient.44 
Values above 0.70 are generally regarded as acceptable internal con-
sistency.45 The test–retest reliability for each subscale was evaluated 
using Spearman correlations between the scores at the two measure-
ment occasions. To evaluate the concurrent validity of the IBD-Bx, 
correlations between the IBD-Bx components and another measure 
of IBD-related concerns [RFIPC] were calculated. As the literature 
indicates that IBD-specific concerns are more prevalent in patients 
with active disease compared to patients in remission,30,46 differences 
between patients in remission and patients with active disease were 
investigated using a Mann–Whitney U test, providing an additional 
indication of concurrent validity. The p values in item-level ana-
lyses were adjusted for multiple comparisons using the Benjamini–
Hochberg procedure.47

2.4.3.  IBD-Bx predicting future fatigue, when controlled for 
past fatigue, psychological variables and biological markers of 
inflammation
To explore how IBD behaviours prospectively relate to fatigue at 
wave 2, each IBD-Bx component assessed during wave 1 was entered 
in a separate model together with fatigue scores assessed at wave 1 
[model 1]. It was not possible to include all scales of the IBD-Bx in 
a full model, as the sample size during wave 2 was not large enough 
to reach sufficient power. If any of the IBD-Bx components was a 
significant predictor of fatigue at wave 2 in model 1, we addition-
ally explored how well IBD-Bx predicts future fatigue relative to a 
general measure of anxiety, depression and stress, as measured by 
DASS-21. To this end, the DASS-21 total score was added in a second 
model for each of the significant components [model 2]. In model 
3, the CRP level assessed during wave 2 was also added to the pre-
vious model to account for the current degree of inflammation. All 
predictor variables were checked for normality and log-transformed 
[Avoidance of sex, Not sharing with others, Alternative treatments, 
CRP] or square root-transformed [Access to toilets, DASS-21] if ne-
cessary. Predictors were mean centred and standardized. All analyses 
were performed using Stata 15.0 and Rstudio [Version 1.2.5033], a 
software using R [Version 3.6.2].

3.  Results

3.1.  Patient characteristics
The final sample consisted of 495 IBD patients (medianage = 40.0 years, 
interquartile range [IQR]age  =  30.0–53.0  years, 51.7% female]. In 
this sample, 67.9% were diagnosed with CD and 32.1% with UC, 
52.9% were classified as being in clinical remission based on the 
PRO2 scores [45.5% in CD and 68.6% in UC], and the median age 
at diagnosis of their IBD was 23.0 [IQR  =  18.0–32.0] years. The 
majority of patients were in a stable relationship [79.4%], of higher 
education [52.1%] and were currently working [61.2%]. The second 
wave was completed by 92 IBD patients [medianage  =  39.5  years, 
IQRage  =  27.0–53.0  years, 45.7% female], 71.7% were diagnosed 
with CD, 60.9% were classified as being in clinical remission based 
on the PRO2 scores [53.0% in CD and 80.8% in UC], and median 
age at diagnosis was 21.0 [IQR = 16.0–30.0] years.

3.2.  IBD-Bx validation
3.2.1.  PCA
First, a PCA with oblique rotation [promax] was run for the 71 
possible components, using the package psych for R.48 Second, to 
determine how many components needed to be retained, a parallel 
analysis was run, using the package paran.49 This indicated a so-
lution with seven components, which could be interpreted as: [1] 
Avoiding food and activities, [2] Access to toilets, [3] Avoidance 
of sex, [4] Cognitive avoidance, [5] Not sharing with others, [6] 
Alternative treatments and [7] Disease management. Component 
loadings for all items are presented in Supplementary Table 1. Based 
on the aforementioned criteria, a total of 25 items were retained for 
the final version of IBD-Bx, with a minimum of three items per com-
ponent, which explained a total of 71% of the variance. The retained 
items are detailed in Table 1. Component scores are calculated as a 
mean score of the items from that component. As the components 
group different categories of behaviours, calculation of a total sum 
score would not be informative and is not advised.

3.2.2.  Reliability
Cronbach’s alphas were calculated to assess the reliability of the 
components [Table 2]. All components except Disease management 
had Cronbach’s alpha values above 0.80, suggesting high reliability. 
Test–retest reliability was good, as suggested by large correlations 
[rho > 0.50] between the two questionnaire administrations for all 
components [Table 2]. However, the components of the IBD-Bx are 
not considered as a ‘trait’, so variability within components over 
time can be expected. In addition, test–retest reliability was also 
investigated in a subset of patients whose disease activity did not 
change between the two measurement occasions [n = 75]. The correl-
ations in this subset were similar to those in the full dataset–all rho 
values were above 0.50 and the differences between rho values for 
each of the components were not greater than 0.08.

3.2.3.  Validity
The results concerning the concurrent validity of the components of 
the IBD-Bx are presented in Table 2 together with descriptive statis-
tics. All components of the IBD-Bx were significantly associated with 
conceptually related measures of IBD-related concerns assessed with 
the RFIPC. The associations were low to large, with rho values ran-
ging between 0.10 and 0.61. The largest correlations were observed 
with components Avoiding food and activities, Access to toilets and 
Avoidance of sex [rho > 0.50], which might be related to the types 
of concerns measured with the RFIPC, e.g. energy levels, uncertain 
nature of the disease, loss of bowel control and sexual intimacy.

As an additional measure of construct validity, the scores on the 
IBD-Bx were compared between patients with active disease and pa-
tients in clinical remission [the known-groups validity] using Mann–
Whitney U tests [Table 2]. Patients with active IBD had higher scores 
on Avoiding food and activities, z = 6.64, p < 0.001, Access to toilets, 
z = 7.35, p < 0.001 and Avoidance of sex, z = 5.25, p < 0.001, com-
pared to participants in remission. The other components, Disease 
management, Alternative treatments, Cognitive avoidance and Not 
sharing with others, were not significantly different between patients 
with active IBD and clinical remission IBD.

3.3.  Description of IBD-related behaviours
Mean scores for the 25 retained items are presented in Table 1. The 
five most prevalent behaviours were ‘I pay attention to the frequency 
and quality of my bowel movements’, ‘I try to carefully report all my 
symptoms to the doctor’, ‘When I arrive somewhere new, I quickly 
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try to find out where the toilet is’, ‘I avoid certain food and drinks 
in the hope of experiencing fewer symptoms’, and ‘I try not to think 
about how my disease may evolve [e.g. stoma, surgeries]’. With re-
gard to disease type, no statistically significant differences were ob-
served between patients with CD and UC [see Supplementary Table 
2 for mean scores of items and components].

3.4.  Association with psychological variables
Table 3 shows the associations of the IBD-Bx components and psy-
chological variables, namely the levels of depression, anxiety and 
stress symptoms in the past week as measured with the DASS-21. 
High correlations were observed with component the Avoiding food 
and activities [rho > 0.50], moderate associations were found with 
the components Access to toilets and Avoidance of sex [rho > 0.30], 
but low correlations were observed for the components Not sharing 
with others, Disease management, Alternative treatments and 
Cognitive avoidance [rho > 0.10].

3.5.  Associations between PRO and fatigue
To better understand the relationships between the IBD-Bx and 
self-reported disease characteristics, Spearman correlations were 
calculated between the IBD-Bx components and the PRO2 items 
for each disease [stool frequency, abdominal pain/rectal bleeding], 
as well as with fatigue ratings on both waves [Table 4]. Also, the 

total DASS-21 score and CRP values were correlated with the PRO2 
items [Table 4].

3.6.  Predictive validity of IBD-Bx components 
to fatigue
To investigate the predictive relationship of the IBD-Bx compo-
nents on wave 1 for fatigue on wave 2 while controlling for the 
fatigue reported at wave 1, each component was entered in a sep-
arate model together with the patients’ level of fatigue reported in 
wave 1. Fatigue in wave 2 was independently and significantly pre-
dicted by fatigue in wave 1 in all models (all unstandardized beta 
[B]  >  10.60, p  <  0.003, see Table 5 and Supplementary Table 3). 
Table 5 presents models for which fatigue in wave 2 was also sig-
nificantly and independently predicted by IBD-Bx components in 
wave 1 while controlling for fatigue in wave 1 [Model  1]. Those 
components were Avoidance of food and activities and Access to toi-
lets. The other components [Avoidance of sex, Disease management, 
Alternative treatments, Cognitive avoidance and Not sharing with 
others] did not predict fatigue in wave 2 while controlling for fatigue 
in wave 1 [see Supplementary Table 3].

In addition, we also examined how well the IBD-Bx components 
Avoidance of food and activities and Access to toilets predict future 
fatigue relative to general measures of anxiety, depression and stress, 
as measured by DASS-21 [Model 2, see Table 5], and controlling for 

Table 1. Inflammatory Bowel Disease-related Behaviours [IBD-Bx] questionnaire: component loadings, explained variance and descriptive 
statistics per item in the whole sample [N = 491–495]

Item Component loading Mean [SD]

Component 1: Avoidance food and activities [R2 = 0.24]
I avoid certain food and drinks in the hope of experiencing fewer symptoms. 0.96 1.95 [1.34]
I avoid tiring activities, even if they are enjoyable or valuable. 0.76 1.24 [1.10]
I only try out new activities if I think they will not make my symptoms worse. 0.68 1.33 [1.32]
I temper my professional ambitions because of my illness. 0.61 1.29 [1.31]
I excuse myself from parties because of the symptoms I experience. 0.48 0.89 [0.95]
I isolate myself when my symptoms flare up. 0.48 1.59 [1.26]
Component 2: Access to toilets [R2 = 0.22]
When I arrive somewhere new, I quickly try to find out where the toilet is. 0.93 2.28 [1.44]
I only go somewhere if I know that there is a toilet nearby. 0.91 1.69 [1.42]
I always take the same route because I know exactly where the nearest toilet is. 0.89 1.21 [1.31]
I stay home because I am afraid I might not make it to a toilet in time. 0.64 0.81 [0.97]
Component 3: Avoidance of sex [R2 = 0.15]   
Shame about my illness causes me to avoid sexual contact. 1.06 0.57 [1.01]
I avoid sexual contact because I feel unattractive due to my illness. 1.02 0.60 [0.97]
My symptoms prevent me from having sex. 0.98 0.70 [1.07]
Component 4: Cognitive avoidance [R2 = 0.13]
I try not to think about the consequences of my illness. 0.90 1.84 [1.20]
I try not to think about how my disease may evolve [e.g. stoma, surgeries]. 0.88 1.92 [1.28]
I prefer not to think about my illness. 0.75 1.75 [1.31]
Component 5: Not sharing with others [R2 = 0.12]
I try to avoid that others know about my illness. 0.85 1.19 [1.27]
I do not tell anyone that I am ill because I do not want to be treated differently. 0.82 1.52 [1.34]
I prefer not to talk about my illness. 0.80 1.60 [1.35]
Component 6: Alternative treatments [R2 = 0.08]
I look up information about alternative treatments [e.g. nutrition, homeopathy, acupuncture]. 0.89 0.59 [0.96]
I inform myself about alternative treatments. 0.87 0.82 [1.05]
I use alternative treatments not prescribed by my treating physician. 0.82 0.25 [0.75]
Component 7: Disease management [R2 = 0.07]
I ask the doctor for information to get a better idea of how my illness will progress. 0.68 1.86 [1.23]
I try to carefully report all my symptoms to the doctor to make sure he/she doesn’t miss anything. 0.68 2.62 [1.19]
I pay attention to the frequency and quality of my bowel movements and can easily report on them if the 
doctor asks me to.

0.58 2.66 [1.23]

Note. Items are rated on a 0–4 Likert scale.
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the effect of a biological marker of inflammation, CRP [Model 3, 
see Table 5]. In those models, DASS-21 and CRP in wave 2 did not 
predict fatigue in wave 2 when controlling for IBD-Bx component 
and fatigue in wave 1. Nevertheless, including those two predictors 
resulted in the effect of IBD-Bx components Avoidance of food and 
activities and Access to toilets becoming non-significant [Model 3, 
see Table 5].

4.  Discussion

The major aims of the present study were to document behaviours 
that may arise from having IBD and to develop an instrument to as-
sess these IBD-related behaviours. A second, more exploratory aim 
was to explore whether IBD-related behaviours predict fatigue.

The findings revealed seven components in the rated behaviours, 
which could be meaningfully interpreted as: [1] Avoiding food and 
activities, [2] Access to toilets, [3] Avoidance of sex, [4] Cognitive 
avoidance, [5] Not sharing with others, [6] Alternative treatments 
and [7] Disease management. The first three components clearly re-
late to avoidance in specific behavioural domains relevant to IBD 
and explained most of the variance [24, 22 and 15% respectively]. 
The other components relate more to what actions patients take to 
treat their disease [Disease management, Alternative treatments] or 

to emotionally cope with it [Cognitive avoidance, Not sharing with 
others]. For each of the seven components, at least three representa-
tive items were withheld, resulting in a final, 25-item questionnaire 
for IBD-related behaviours, the IBD-Bx. For research and clinical 
purposes, it is recommended to focus on components or individual 
items rather than on a total sum score, which is less informative 
given the nature of the components.

Six of the seven components showed good to excellent internal 
consistency, whereas the internal consistency of the component 
Disease management was acceptable. A potential and simple reason 
for the lower internal consistency of the latter may be that two of 
the three items [‘ask information to doctor’/‘report symptoms to 
doctor’] are only relevant at times patients recently saw/will shortly 
see their healthcare provider, whereas the other item [‘I pay attention 
to the frequency and quality of my bowel movements and can easily 
report on them if the doctor asks me to’] may depend less on the 
proximity in time of a nearby medical consultation. Consistent with 
the finding that patients with active disease express more concerns 
related to their disease compared to patients in remission,7 the first 
three components relating to behavioural avoidance in several do-
mains [food and activities, toilets, sex] could differentiate in the same 
direction between both patients groups. Concurrent validity was fur-
ther demonstrated by the finding that the same three components on 

Table 3. Spearman correlations between the Inflammatory Bowel Disease-related Behaviours [IBD-Bx] questionnaire components and 
Depression Anxiety Stress Scales-21 [DASS-21] in the total sample [N = 493]

IBD-Bx components DASS-21

Total Depression Anxiety Stress

[1] Avoidance of food and activities 0.59*** 0.59*** 0.51*** 0.52***
[2] Access to toilets 0.42*** 0.40*** 0.39*** 0.37***
[3] Avoidance of sex 0.44*** 0.44*** 0.43*** 0.35***
[4] Cognitive avoidance 0.11* 0.09 0.06 0.11*
[5] Not sharing with others 0.28*** 0.28*** 0.28*** 0.23***
[6] Alternative treatments 0.14** 0.10* 0.16*** 0.12**
[7] Disease management 0.16*** 0.13** 0.13** 0.15**

* p < 0.05, ** p < 0.01, *** p < 0.001

Table 2. The Inflammatory Bowel Disease-related Behaviours [IBD-Bx] questionnaire components–descriptive statistics, correlations with 
the Rating Form of IBD Patient Concerns [RFIPC] and comparison of disease activity [active disease vs clinical remission]

Wave 1 [N = 495] Wave 2 
[N = 92]

 Disease activity  

IBD-Bx components Number 
of items

Mean [SD]1 Alpha RFIPC Active [n = 233]  
Mean [SD]

Remission 
[n = 262]  
Mean [SD]

Test–retest

[1] Avoidance of food and 
activities

6 1.38 [0.89] 0.83 0.62*** 1.67 [0.89] 1.13 [0.82] 0.79***

[2] Access to toilets 4 1.50 [1.13] 0.89 0.54*** 1.89 [1.09] 1.15 [1.05] 0.84***
[3] Avoidance of sex 3 0.62 [0.94] 0.91 0.51*** 0.87 [1.08] 0.41 [0.74] 0.63***
[4] Cognitive avoidance 3 1.84 [1.07] 0.80 0.10* 1.77 [1.03] 1.89 [1.10] 0.55***
[5] Not sharing with others 3 1.44 [1.16] 0.85 0.26*** 1.49 [1.17] 1.39 [1.15] 0.76***
[6] Alternative treatments 3 0.56 [0.81] 0.84 0.21*** 0.61 [0.87] 0.51 [0.76] 0.69***
[7] Disease management 3 2.38 [0.92] 0.63 0.19*** 2.45 [0.91] 2.32 [0.93] 0.61***

*p < 0.05, **p < 0.01, ***p < 0.001.
Alpha = Cronbach’s alpha. Differences between values displayed in bold are significant at p < 0.05. p-values were adjusted for multiple [i.e. seven] compari-

sons using the Benjamini–Hochberg procedure.
1Observed range for all components was 0–4.
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behavioural avoidance showed moderate, positive correlations with 
the presence of IBD-specific concerns as measured by the RFIPC. 
Three other IBD-Bx components showed weaker correlations with 
the RFIPC, suggesting that compared to the three components of 
behavioural avoidance, Disease management, Alternative treatments 
and Not sharing with others may be less driven by patients’ IBD-
specific concerns. Cognitive avoidance showed the lowest correl-
ation with concerns as measured by the RFIPC. Viewed in retrospect, 
this is not too surprising since the RFIPC asks about disease-related 
concerning thoughts, while the Cognitive avoidance component asks 
about suppression of thoughts about the disease. Interestingly, how-
ever, there is no negative relation either [i.e. more suppression does 
not necessarily mean fewer concerns or vice versa]. In contrast to 
the three behavioural avoidance components of the IBD-Bx, Not 
sharing with others, Alternative treatment, Disease management and 
Cognitive avoidance did not differ between patients in remission and 

those with active disease. Possibly, these behaviours may reflect rela-
tively stable behavioural patterns that are less dependent on disease 
activity and on the momentary presence and severity of symptoms 
but are rather related to the reality of living with a chronic illness. 
This is also reflected in their correlations with the psychological fac-
tors, disease characteristics and fatigue measured in wave 1, which 
were overall lower than for the avoidance components.

Because disease-related behaviours were shown to contribute to 
chronic symptom burden in several other conditions,21,22 we explored 
whether this would also be the case in IBD. In the present study, 
we focused on fatigue, a symptom that is highly prevalent but often 
difficult to manage in IBD.50–52 Cross-sectionally, all IBD-Bx com-
ponents except Cognitive avoidance were positively associated with 
fatigue, with the three behavioural avoidance components showing 
the highest correlations. The prospective correlations, indicating 
how each IBD-Bx component predicts fatigue [on average] several 

Table 4. Spearman correlations between the Inflammatory Bowel Disease-related Behaviours [IBD-Bx] questionnaire components, 
Depression Anxiety Stress Scales-21 [DASS-21] score, and C-reactive protein [CRP] assessed at wave 1 and PRO2 outcomes [stool fre-
quency, abdominal pain, rectal bleeding] and fatigue assessed at waves 1 and 2

Wave 1 Wave 2

CD  
n = 336

UC  
n = 153–155

Total sample  
N = 488–489

CD  
n = 66

UC  
n = 22

Total 
sample  
N = 91

Wave 1 Liquid stool 
freq.

Abdominal 
pain

Stool freq. Rectal 
bleeding

Fatigue Liquid stool 
freq.

Abdominal 
pain

Stool freq. Fatigue

IBD-Bx components
[1] Avoidance of food and 
activities

0.36*** 0.43*** 0.32*** 0.22** 0.46*** 0.19 0.28* 0.36 0.48***

[2] Access to toilets 0.44*** 0.35*** 0.46*** 0.32*** 0.30*** 0.42*** 0.32* 0.58** 0.41***
[3] Avoidance of sex 0.27*** 0.34*** 0.22** 0.26** 0.27*** 0.22 0.30* 0.02 0.34**
[4] Cognitive avoidance −0.04 −0.03 −0.15 −0.12 0.07 0.07 −0.14 −0.17 −0.03
[5] Not sharing with others 0.07 0.15** 0.07 0.02 0.22*** 0.14 0.08 −0.12 0.23*
[6] Alternative treatments 0.03 0.11* 0.13 0.16 0.09* 0.01 0.22 −0.07 0.16
[7] Disease management 0.08 0.09 0.28*** 0.15 0.13** 0.03 0.06 0.25 0.15
DASS-21 0.17** 0.36*** 0.26** 0.16* 0.50*** 0.08 0.24 0.24 0.48***
CRP 0.16** 0.11* 0.17* 0.19* 0.06 −0.07 0.15 −0.04 0.07

Wave 2 does not have the correlations for UC rectal bleeding because all answers given were 0. CD = Crohn’s disease; UC = ulcerative colitis.
*p < 0.05, **p < 0.01, ***p < 0.001; moderate effect sizes [r = 0.30–0.49] are displayed in italics, large effect sizes [r > .50] are in bold.

Table 5. Overview of the models predicting fatigue on wave 2, with explained variance and statistics

Predictor IBD-Bx component 1  
Avoidance of food and activities

IBD-Bx component 2  
Access to toilets

B [SE] T [df] p R2 B [SE] T [df] p R2

Model 1    0.31    0.30
 IBD-Bx component 7.19 [2.83] 2.54 [89] 0.013  6.04 [2.73] 2.22 [89] 0.029  
 Fatigue W1 10.64 [2.81] 3.79 [89] <0.001  11.90 [2.67] 4.46 [89] <0.001  
Model 2    0.32    0.32
 IBD-Bx component 5.46 [3.24] 1.68 [89] 0.096  4.68 [2.83] 1.65 [89] 0.102  
 Fatigue W1 9.48 [3.00] 3.16 [89] 0.002  9.74 [2.97] 3.28 [89] 0.002  
 DASS-21 3.72 [3.40] 1.09 [89] 0.277  4.97 [3.11] 1.60 [89] 0.114  
Model 3    0.32    0.32
 IBD-Bx component 4.89 [3.28] 1.49 [87] 0.140  4.36 [2.89] 1.51 [87] 0.136  
 Fatigue W1 9.39 [3.04] 3.09 [87] 0.003  9.43 [3.03] 3.11 [87] 0.003  
 DASS-21 4.19 [3.43] 1.22 [87] 0.225  5.30 [3.11] 1.70 [87] 0.093  
 CRP W2 −0.33 [2.55] −0.13 [87] 0.897  −0.60 [2.57] −0.23 [87] 0.815  

Unstandardized estimates and standard errors are presented. IBD-Bx = Inflammatory Bowel Disease-related Behaviours; DASS-21 = Depression Anxiety Stress 
Scales-21; CRP = C-reactive protein; SE = standard error; df = degrees of freedom; W1 = Wave 1; W2 = Wave 2.
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weeks later, showed a very similar pattern and were in the same 
range. The prospective association of Avoidance of food and activ-
ities and Access to toilets [wave 1] with subsequent fatigue [wave 2] 
remained significant also when controlling for fatigue at an earlier 
time [wave 1, at the time the IBD-Bx components were assessed]. 
However, when controlling for general levels of depression, anxiety 
and stress [wave 1] and concurrent CRP level [wave 2], the effects 
of IBD-Bx components decreased in significance. These findings are 
consistent with the observation that IBD-related avoidance behav-
iours may play a role in the maintenance of fatigue.19 Obviously, this 
finding is preliminary and future studies need to replicate it using 
a larger-scale study with multiple follow-up measurements over a 
longer period. A longitudinal approach will also allow us to explore 
whether avoidance behaviours become problematic particularly 
when they become rigid and persist despite the change in disease 
status. In a similar vein, future studies may want to explore the pre-
dictive relationship between IBD-related behaviours and other car-
dinal symptoms of IBD, such as abdominal pain.

The present study suffers from several limitations that fu-
ture studies may want to address. First, as only IBD patients were 
studied, it is impossible to conclude from the present data to what 
extent the documented behaviours are specific to IBD. Future studies 
may therefore want to include healthy controls as well as groups 
with chronic diseases other than IBD. Second, although the present 
findings suggest good psychometric properties of the IBD-Bx, the 
factor structure of this questionnaire needs to be confirmed in other 
samples of patients with IBD. In addition, the test–retest reliability 
for the 25-item version of the IBD-Bx still needs to be confirmed. 
Third, the present sample of patients was rather homogeneous, as 
all patients received intravenous biological therapies [infliximab, 
vedolizumab or ustekinumab] as their main treatment at the same 
university hospital reference centre. Patients with a stoma or pouch 
were excluded from participating, making the present findings not 
easily generalizable to the entire population of IBD patients. It is 
likely that other behaviours and concerns may exist in patients with 
a stoma/pouch or in patients on oral therapies, who are not required 
to attend the day clinic frequently. Fourth, the sample size of the 
second wave was rather limited and did not allow us to include all 
seven IBD-Bx components as predictors in a sufficiently powered 
prospective model of fatigue. A fifth potential limitation of the study 
is that there was no fixed period between waves 1 and 2, creating 
variable time intervals for each patient. Sixth, the time between 
waves 1 and 2 might not have been sufficient to consider any type of 
change in symptoms or remission status, though we controlled for 
that to a certain extent by taking fatigue on wave 1 as a predictor 
in the model for fatigue on wave 2. Nonetheless, future studies may 
want to explore and describe dynamic changes in fatigue and IBD-
related behaviour more closely by measuring at multiple fixed time-
points over an extended period of time. Seventh, CRP was used as 
the only marker of inflammation. Even though CRP is considered 
as a good marker of disease activity in CD, it is less informative for 
UC.53 Future studies could consider measuring faecal calprotectin. 
Finally, although the length of the final questionnaire was consider-
ably shortened compared to the initial item pool, 25 items might still 
be too long for routine use in certain daily clinical practice contexts. 
Future studies should develop a shorter version which could comple-
ment the full-length IBD-Bx.

In conclusion, the present study describes the development of the 
IBD-Bx, a questionnaire to assess IBD-related behaviours that can 
play a role in maintaining fatigue and potentially also in other symp-
toms that IBD patients face. This instrument can be used for future 
research to further identify which behaviours contribute to which 

type of chronic symptom burden. Moreover, it is a relatively short 
questionnaire that can be easily used by clinicians to detect poten-
tially problematic behaviours, which can subsequently be targeted in 
therapy. Such an approach may form a promising avenue to reduce 
chronic symptom burden in IBD.
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