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Abstract 
Background: Inflammatory bowel disease (IBD) causes fatigue, pain, and fecal urgency/incontinence symptoms. Identifying symptom profile 
subgroups and related psychological correlates might enable earlier intervention and more effective tailored treatment pathways.
Methods: This study was nested within a randomized controlled trial of a digital symptom intervention for people with IBD (n = 780). Latent 
profile analysis was conducted on pre-randomization baseline measures of fatigue, pain, and fecal incontinence. Multinominal logistic regression 
examined associations between profile membership and clinical, demographic and psychological factors.
Results: Latent profile analysis determined a three-profile model: Moderate (50%), High (40%), and Severe symptoms (10%). Diagnosis and 
fecal calprotectin were not associated with profile membership, but female gender, comorbidity, time since diagnosis, and irritable bowel 
syndrome (IBS)-type symptoms were associated with High and Severe symptoms profiles. Depression, anxiety, negative symptom perceptions, 
all-or-nothing and avoidance behaviors significantly increased the relative risk of High and Severe symptoms profile membership.
Conclusions: Many participants experienced symptoms even when deemed to be in clinical remission. After controlling for clinical, inflamma-
tory, and demographic factors, the relative risk of High or Severe symptom profile membership was associated with potentially modifiable cog-
nitive behavioral factors. These factors were also associated with IBS-type symptoms. Recognizing the potential impact of cognitive behavioral 
factors in exacerbating symptoms can lead to earlier identification of patients who require support and allows treatment plans to be tailored 
more precisely. The findings from this study promote a more integrated approach to IBD management, combining medical treatment with cog-
nitive behavioral interventions to enhance patient care and improve outcomes.
Key Words: Symptom profiles; psychological; cognitive behavioral

1. Background
Inflammatory bowel disease (IBD), which includes Crohn’s 
disease and ulcerative colitis (UC), is a long-term, relapsing-
remitting gastrointestinal condition affecting over 6 million 
people worldwide, with increasing prevalence.1 The patho-
physiology of IBD involves complex genetic, environmental, 
microbial, and immune factors.2 Medications are used to con-
trol inflammation and alleviate symptoms. Surgical removal 
of diseased portions of the gastrointestinal tract is sometimes 
necessary to manage disease processes.

Pain, fatigue, and fecal urgency/incontinence are commonly 
experienced IBD symptoms. In a recent UK survey of people 

with IBD (n = 8486), 42% reported the need for help with 
their pain, 56% for fatigue, and 53% for fecal incontinence.3 
Many people with IBD continue to experience these and other 
debilitating symptoms when inflammation is absent or rela-
tively mild, which highlights the need for a broader explana-
tory model of symptom perpetuation beyond inflammatory 
processes. Persistent symptoms without active disease inflam-
mation might be understood through the ‘gut–brain axis’, 
whereby a bidirectional communication network of signaling 
pathways between the nervous system, immune and hypo-
thalamic–pituitary–adrenal axis, and gastrointestinal tract 
link the emotional and cognitive centers of the brain with 
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intestinal functions. Any dysregulation of this network, often 
influenced by factors such as stress and anxiety, may play an 
important role in maintaining symptoms.2 This might also 
explain why approximately one-third of patients with IBD 
report symptoms compatible with irritable bowel syndromes 
(IBS), such as abdominal pain, diarrhea, and bloating.4 People 
with IBD who report IBS-type symptoms also tend to have 
higher scores for depression, anxiety, and psychological dis-
tress compared to those who do not report such symptoms.5

The cognitive behavioral model of symptom perpetuation 
highlights a broader range of psychosocial factors that may 
contribute to the brain–gut signaling in IBD, exacerbating the 
symptom experience.6The model recognizes that while disease 
inflammation initiates symptoms, it is often the interaction of 
cognitive, emotional, and behavioral factors that affects the 
perception and experience of symptoms. For example, believing 
that pain and fatigue indicate damage to the body can lead to 
heightened awareness, distress, and anxiety. In response, indi-
viduals may engage in avoidance behaviors, such as reducing 
physical activity or social interactions, to prevent exacerbation 
of symptoms. This reduced physical activity and distress affects 
physiological changes, which can worsen and maintain existing 
symptoms. By targeting cognitive, emotional, and behavioral 
factors that may perpetuate persistent symptoms in individuals 
with IBD, interventions may help alleviate symptom burden, 
improve quality of life, and promote overall well-being.

The IBD-BOOST intervention, based on a cognitive behav-
ioral model of symptom perpetuation, was recently developed 
to help people manage their IBD symptoms of fatigue, pain, 
and fecal urgency/incontinence.7 There is a need for this in-
tegrated approach; 29% of the UK IBD Survey respondents 
wanted help for all 3 symptoms of fatigue, pain, and fecal 
incontinence.3 However, it is less well known how these 
symptoms cluster in individuals; do people experience all 3 
symptoms to the same degree or are their subgroups who pre-
dominantly experience 1 or 2 of these? Previous symptom 
profile studies have looked broadly at how physical and psy-
chological symptoms cluster but not specifically fatigue, pain, 

and fecal incontinence.8–11 Psychological symptoms in these 
studies focused on emotional factors (anxiety and depression) 
which are important as over 30% of people with IBD experi-
ence anxiety and 25% experience depression.12 However, in 
a more recent IBD profile study, illness perceptions (a cogni-
tive factor) were found to have a predictive relationship with 
symptom cluster trajectories.13

The IBD-BOOST intervention targets cognitive (negative 
symptom perceptions and low self-efficacy for managing the 
illness) and behavioral factors (all-or-nothing behavior patterns 
and avoidance of activity in response to symptoms), known to 
relate to distress, quality of life, and individual symptom se-
verity in IBD14–18 as well as emotional factors (depression and 
anxiety). By addressing these interrelated aspects of psycho-
logical functioning, the intervention aims to enhance partici-
pants’ quality of life and their symptom experience.

The purpose of this study was to examine the relationships 
between the proposed mechanisms of change in the inter-
vention logic model (Figure 1) and symptom clusters in IBD. 
Specifically, we aimed to (1) explore whether there are distinct 
subgroups in the trial participant sample, with symptom pro-
files based on reporting of pain, fatigue, and urgency/incontin-
ence and (2) examine to what extent the emotional, cognitive, 
and behavioral response variables, targeted in the intervention, 
were associated with identified symptom profile groups, and 
(3) examine the relationships between IBS diagnosis and both 
the symptom profiles and the emotional, cognitive, and behav-
ioral factors. This approach can provide insights into the het-
erogeneity of experiences among people with IBD and may lead 
to more personalized treatment approaches and interventions.

2. Methods
2.1. Study design and setting
This is a cross-sectional study of baseline data collected 
as part of a UK National Institute of Health Research 
(RP-PG-0216-20001) randomized controlled trial: a sup-
ported online self-management intervention for symptoms 
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of fatigue, pain, and urgency/incontinence in people with 
IBD: the IBD-BOOST trial [Trial registration: https://
doi.org/10.1186/ISRCTN71618461].14 Favorable eth-
ical opinion was granted by the NRES Research Ethics 
Committee & Health Research Authority (London—Surrey 
Research Ethics Committee/19/LO/0750). The data that 
support the findings of this study are available from the 
corresponding author on reasonable request subject to ap-
propriate data sharing permissions.

2.2. Participants and procedure
Participants were recruited from a UK national survey sent by 
post or an electronic link in an email to unselected patients 
with IBD from IBD clinic hospital sites, the UK national IBD 
BioResource, or the charity Crohn’s & Colitis UK.3 Eligible 
participants consenting to participate in further research were 
invited to the IBD-BOOST randomized controlled trial and 
completed online consent and trial baseline questionnaires 
prior to randomization.

2.3. Inclusion/exclusion criteria
Eligible patients were aged 18 years old or over and living 
in the UK (England, Scotland, or Wales), had a diagnosis of 
IBD (self-reported as having been medically diagnosed with 
IBD, including patients with an ileo-anal pouch or stoma), 
and self-scored one or more symptoms of fatigue, pain, or ur-
gency/incontinence as having an impact on their quality of life 
as 5 or more on a 0-10 scale.3 All participants were required 
to understand written English, be able to give informed con-
sent, and be able to access the online intervention via a com-
puter or mobile device. Patients were excluded if they had one 
or more ‘red flags’ (such as new bleeding, rapid weight loss, or 
vomiting, which had not been previously reported to a health 
care practitioner), which were not currently under adequate 
investigation and management.

2.4. Measures
2.4.1. Symptoms
Pain was measured with the Pain Intensity Numerical Rating 
Scale (NRS), with 4 items measuring current pain intensity, 
as well as lowest, worst, and average pain intensity over 
the last 7 days. Each item was evaluated using an 11-point 
(0-10) Likert scale. A composite average score was calculated 
by averaging the 4 items to indicate a pain severity index 
(0-40).16 Fatigue was assessed with the IBD-Fatigue (IBD-F) 
scale. Items are scored on a 5-point (0-4) Likert scale, with 
a total score ranging from 0 to 16. A score of 0 indicates 
no fatigue. Higher scores indicate higher levels of fatigue.17 
Fecal incontinence was measured with the Vaizey incontin-
ence measure, a 7-item scale that assesses the severity of fecal 
incontinence by evaluating aspects of bowel control including 
frequency, type of incontinence, and lifestyle impact. Items 
are scored on a scale from 0 to 4 or from 0 to 2, with higher 
scores indicating greater severity or frequency of symptoms. 
The total score ranges from 0 (perfect continence) to 24 (total 
incontinence) and is obtained by summing individual item 
scores to provide an overall measure of fecal incontinence se-
verity [continuous].18

2.4.2. Disease activity
Fecal calprotectin was measured through analysis of stool 
samples, as an objective indicator of intestinal inflammation 

and disease activity. A cutoff of 200 μg/g was treated as an 
indicator of disease inflammation.19

2.5. Comorbidity
Medically diagnosed physical health conditions (heart, cancer, 
thyroid, kidney, diabetes, respiratory including asthma, liver 
disease, major neurological, or nerve problems (such as mul-
tiple sclerosis) or any other major illness or disease) and med-
ically diagnosed mental health conditions (anxiety, depression 
treated by medication, therapy or counseling in the past year, 
and other mental health illness (eg schizophrenia or bipolar 
disorder) were recorded and a total comorbidity score was 
calculated.

2.6. IBS-type symptoms
The presence of IBS-type symptoms was measured to inves-
tigate whether trial participants with IBS-type symptoms at 
baseline responded differently to the IBD-BOOST interven-
tion. The Rome IV diagnostic criteria include recurrent ab-
dominal pain on average at least 1 day/week in the last 3 
months, associated with 2 or more of the following criteria: 
related to defecation, associated with a change in frequency 
of stool or associated with a change in form (appearance) of 
stool.20

2.7. Psychological factors
2.7.1. Emotional response measures
The Patient Health Questionnaire-9 (PHQ-9) was used to 
measure depression symptom severity (19). For each item, re-
sponses range from 0 to 3 (ie not at all [0]; several days1; more 
than half the days2; nearly every day4). The total score ranges 
from 0 to 27. A score of 0-4 indicates no depression, 5-9 in-
dicates mild depression, 10-14 indicates moderate depression, 
15-19 indicates moderately severe depression, and 20-27 in-
dicates severe depression.21

The Visceral Sensitivity Index was used to gastrointestinal 
symptom-specific anxiety using 15 questionnaire items, with 
responses ranging from 1 (ie strongly agree) to 6 (ie strongly 
disagree). Items are scored on a reversed 6-point scale ranging 
from 0 to 5, with sum scores between 0 and 75. Higher scores 
indicate more severe symptom-specific anxiety.22

2.7.2. Cognitive response measures
The Self-Efficacy of Managing Chronic Diseases Scale 
(SEMCD) was used to measure how confident participants 
were in completing certain activities relevant to their con-
dition. The measure consists of 6 items that are rated on a 
10-point scale ranging from ‘not at all confident’ (1) to ‘to-
tally confident’ (10). A mean was calculated, where higher 
scores indicate greater self-efficacy for managing the chronic 
condition.23

The Brief Illness Perceptions Questionnaire (BIPQ) was 
used to measure IBD illness-specific symptom perceptions. It 
is an 8-item scale, with items rated on an 11-point Likert scale. 
Each item assesses one dimension of symptom perceptions, 
including serious consequences, timeline (chronic), personal 
control, treatment control, identity, coherence, emotional rep-
resentation, and symptom concern. A composite BIPQ score 
was computed with the individual 8 domain scores summed 
together (personal control, treatment control, and coherence 
items were reverse scored). A higher BIPQ score indicates a 
more negative overall perception of symptoms, that is, which 
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symptoms have serious impact, are ongoing, confusing, and 
uncontrollable.24

2.7.3. Behavioral response measures
Two subscales of the Cognitive and Behavioural Responses to 
Symptoms Questionnaire (CBRQ) were used to measure pa-
tients’ behavioral responses to symptoms. (1) All-or-nothing 
behavior (5-25), for example, I tend to overdo things and then 
rest up for a while and (2) Avoidance/resting behavior (8-40), 
for example, When I experience symptoms, I rest. Higher 
scores indicate higher All-or-nothing or Avoidance/resting 
behavior.25

2.8. Statistical analysis
Latent profile analysis (LPA) is a statistical modeling tech-
nique to identify subgroups or “profiles” within a heteroge-
neous population into discrete groups or latent classes, based 
on participants’ responses to multiple continuous variables. 
The statistical analysis method identifies the smallest number 
of latent groups required to best represent the patterns in the 
variables’ data.26,27 Latent profile analysis was conducted on 
pre-randomization baseline measures of fatigue (IBD-F), pain 
(NRS), and fecal incontinence (Vaizey). As they could not 
contribute to the data on fecal incontinence, participants with 
a stoma were excluded from analysis. We followed a common 
applied LPA modeling procedure.28 To determine the best-
fitting symptom profile, clinical interpretability of the model 
and sample size of each profile were considered alongside 
standard model fit statistics, including, the log-likelihood (LL), 
Akaike Information Criterion (AIC), Bayesian Information 
Criterion (BIC), Vuong Lo-Mendell-Rubin likelihood ratio test 
(VLMR-LRT), Lo-Mendell-Rubin likelihood ratio test (LMR-
LRT), and Parametric bootstrapped LL ratio test, and model 
entropy. We tested 1-5 profile models. Each model was rerun, 
doubling the number of random starts in Mplus to check that 
the best model LL was replicated. Although the fourth and 
fifth profiles showed a modest improvement in model entropy 
and significant improvement in 1 of the k-1 tests (parametric 
bootstrapped LL ratio test), the sample sizes were small with 
only 19 and 9 people, respectively. After the most appropriate 
profile solution was determined, multinominal logistic re-
gression, with inverse probability sample weights, examined 
associations between profile membership (dependant vari-
able) and clinical, including inflammatory (fecal calprotectin), 
demographic, and psychological factors also collected at 

baseline. Correlations between independent symptoms and 
psychological variables were also conducted. Analyses were 
conducted in Stata v17 and Mplus v8.

3. Results
Seven hundred and eighty participants consented to par-
ticipate in the trial and completed baseline questionnaires. 
Forty-eight participants with a stoma were excluded from the 
analysis as data on incontinence was not relevant to them. 
The analysis sample of 732 participants had a mean age of 
49 years, 493 (67%) were women, 391 (53%) had Crohn’s 
disease (CD), and 389 (47%) UC. Five hundred and sixty-
three (77%) participants provided a fecal sample, and fecal 
calprotectin analysis indicated intestinal inflammation (≥200 
μg/g) for 106 (19%); therefore, 81% of the trial participants, 
who provided fecal calprotectin samples, were considered 
to be in clinical remission. The median disease duration was 
11 years (IQR-5-23). Three hundred and forty-eight (47%) 
participants met the Rome IV criteria for IBS, of which 267 
(77% were women). In the 81% of participants considered 
to be in clinical remission, those meeting the Rome IV cri-
teria increased to 50%. Symptom means were fatigue (8.7, 
SD = 3.5), pain (10.3, SD = 8.0), and fecal incontinence (9.1, 
SD = 5.0) (Figure 2). A correlation matrix is included in the 
Supplementary Appendix 2 reporting univariate analyses be-
tween independent pain, fatigue, and fecal incontinence meas-
ures and psychological variables.

3.1. Latent profiles
A 3-profile model (first n = 296, second n = 366, and third 
n = 70) had the most appropriate fit and interpretation (see 
Supplementary Appendix 1). The 3-profile solution consisted 
of: Moderate (2) symptoms profile (n = 366, 50%), High (1) 
symptoms profile (n = 296, 40%), and Severe (3) symptoms 
profile (n = 70, 10%). Radar Z-score plots demonstrate that 
all 3 symptoms (pain, fatigue, and fecal incontinence) were 
accounted for in each profile with varying levels of severity; 
supported by estimated model means shown in Figure 2.

3.2. Multinominal logistic regression—
demographic and clinical factors
Diagnosis (CD or UC) and fecal calprotectin were not as-
sociated with profile membership, but female gender, 
multimorbidity, time since diagnosis and the presence of 

Sample size (%) α

(P: Pain, F: Fatigue I: Faecal incontinence)

Estimated Means (95% con�dence intervals) α Based upon Mplus most likely class output

Faecal incontinence
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I F

P
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P
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Figure 2 Symptom radar plots and estimated symptom means of the three latent profile groups.
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Rome IV criteria for the diagnosis of IBS were associated with 
High and Severe symptoms profile membership previous IBD 
surgery was associated with Severe symptoms profile mem-
bership only (Table 1).

3.3. Multinominal logistic regression—
psychological factors
All psychological factors measured in this study significantly 
correlated with all 3 (pain, fatigue, and fecal incontinence) 
individual symptoms (see Supplementary Appendix 2.) 
Controlling for demographic and clinical factors associated 
with profile membership, all psychological measures assessed 
at baseline and targeted in the IBD-BOOST intervention were 
associated with profile membership (Table 1). Compared to 
the Moderate symptoms profile, depression, anxiety, negative 
illness perceptions, all-or-nothing behaviors, and avoidance 
all significantly increased the relative risk of being in the High 
and Severe symptoms profiles. Self-efficacy was associated 
with a reduction in risk. Those who met Rome IV symptom 
criteria for IBS had 4.5 times the risk of being in the high 
symptom profile and 8 times the risk of being in the severe 
symptom profile group. Those with IBS symptoms also scored 
significantly higher on all the psychological variables. Profile 
characteristics for symptom profile groups and Rome IV IBS 
criteria groups are reported in Table 2 and additional treat-
ment characteristics are in Supplementary Appendix 3.

4. Discussion
This study identified symptom profile groups in people diag-
nosed with IBD where the increased presence of potentially 
modifiable cognitive behavioral factors was associated with 

the severity of overall symptom experience. Figure 3 presents 
a descriptive model of the findings of the LPA of IBS symp-
toms and the associated risk factors.

Latent profile analysis revealed 3 distinct symptom pro-
files, where all 3 symptoms of interest (pain, fatigue, and 
fecal incontinence) were accounted for in each profile, but 
profiles varied in levels of severity. This finding aligns with 
the logic model developed for IBD-BOOST which, informed 
by previous research,14 theorized that individuals with IBD 
often experience a combination of symptoms.7 Half of the 
participants in our sample were categorized into the High 
or Severe symptom profiles, but disease activity indicated 
by fecal calprotectin, an established marker for gastrointes-
tinal inflammation,29 was not associated with profile mem-
bership. Many participants experienced symptoms despite 
having low or no objective inflammation as measured by 
fecal calprotectin <200 microg/g stool. The high completion 
rate (77%) of fecal calprotectin samples enhances confidence 
in this study’s finding that inflammation was not associated 
with symptom severity and supports findings from previous 
IBD profile studies.9,10

We found no risk of higher symptoms associated with 
participants’ age or diagnosis (CD or UC) but having mul-
tiple conditions in addition to IBD, increased IBD disease 
duration, and previous surgery were all associated risks 
with High and Severe symptom profile membership. 
We also found an increased risk of higher symptoms for 
women, consistent with previous IBD profile studies; how-
ever, in those studies, the profiles included both physical 
and psychological symptoms and were explained partly by 
higher depression and anxiety levels reported in women.8,10 
As men and women are equally affected by IBD, the finding 
that women in our sample had an increased risk of pain, 

Table 1 Demographic, clinical, and psychological factors relative risk associated with latent profile groups.

Unadjusted RR (95% CI)

Demograhic and clinical variables Profile High (1) Profile Severe (3)

Age 0.99 (0.98, 1.00) 0.98 (0.96, 1.00)

Gender 0.60 (0.44, 0.84)** 0.48 (0.24, 0.94)*

Combined comorbidity total 1.41 (1.21, 1.63)** 1.82 (1.49, 2.24)**

Diagnosis (CD vs UC/other IBD) 1.08 (0.79, 1.47) 0.62 (0.36, 1.06)

Time since diagnosis 0.98 (0.97, 0.99)* 0.97 (0.92, 0.99)**

IBD surgery α 0.94 (0.67, 1.33) 1.79 (1.04, 3.08)*

Rome classification α 4.54 (3.23, 6.37)** 8.11 (4.38, 15.01)**

Calprotectin ≥200 1.29 (0.82, 2.03) 1.34 (0.64, 2.83)

α yes vs no

Unadjusted RR (95% CI) Adjusted RR (95% CI)a

Psychological variables Profile High (1) Profile Severe (3) Profile High (1) Profile Severe (3)

Depression 1.17 (1.13, 1.22)** 1.42 (1.34, 1.51)** 1.15 (1.11, 1.20)** 1.43 (1.33, 1.53)**

Anxiety 1.05 (1.03, 1.06)** 1.12 (1.09, 1.15)** 1.04 (1.02, 1.05)** 1.11 (1.08, 1.14)**

Self-efficacy 0.68 (0.61, 0.75)** 0.41 (0.35, 0.49)** 0.74 (0.66, 0.82)** 0.45 (0.37, 0.54)**

Symptom perceptions 1.06 (1.04, 1.08)** 1.16 (1.13, 1.20)** 1.05 (1.03, 1.07)** 1.15 (1.11, 1.18)**

All-or nothing behavior 1.10 (1.07, 1.14)** 1.22 (1.16, 1.30)** 1.08 (1.03, 1.12)** 1.19 (1.12, 1.27)**

Avoidance 1.08 (1.05, 1.11)** 1.17 (1.13, 1.22)** 1.07 (1.03, 1.11)** 1.15 (1.09, 1.20)**

aadjusted for: gender, comorbidity total, time since diagnosis, IBD surgery, and Rome classification.
Base comparison Profile Moderate (2). Models included inverse probability sample weights *p < 0.01 **p < 0.05. CI, confidence interval; IBD, inflammatory 
bowel disease; RR, relative risk.
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fatigue, and urgency/incontinence might indicate that their 
experience of these physical symptoms is complicated by 
psychological factors.

Those who met Rome IV symptom criteria for IBS were also 
significantly represented in profile membership. Participants in 
the High symptom profile were 4 times more likely to report 
IBS-type symptoms, and those in the Severe profile, 8 times 
more likely. This is perhaps unsurprising as a meta-analysis 
estimated 25-35% of people with IBD experience symptoms 
compatible with IBS whilst in clinical remission5 and an IBS 
diagnosis includes among other symptoms abdominal pain 
and altered below habit including diarrhea. Fatigue, how-
ever, is not included in IBS diagnostic criteria. The important 
finding from our study is that in addition to higher depres-
sion and anxiety levels, people with IBS-type symptoms in 
IBD also score highly on cognitive behavioral factors related 
to symptom perpetuation. Rather than viewing these factors 
as a mental health issue, they highlight how people experience 
and interpret their symptoms related to illness.

Previous studies have explored IBD symptom profiles 
based on both physical and psychological symptoms.8–10 
Our study was nested in a randomized controlled trial for 
IBD-BOOST, an intervention grounded in cognitive behav-
ioral theory targeting hypothesized psychological mediators 
related to pain, fatigue, and fecal incontinence symptom ex-
perience. Understanding how the psychological factors af-
fected symptom experience at baseline was very important. 
However, as the intervention was the first to target the 3 phys-
ical symptoms of fatigue, pain, and incontinence collectively, 
it was important for our analysis to explore potential patterns 

in the symptom burden before examining the associated psy-
chological factors. This study established that after control-
ling for clinical, inflammatory, and demographic factors, the 
relative risk of High or Severe symptom profile membership 
was associated with increased depression, anxiety, symptom 
perceptions, all-or-nothing and avoidance behaviors, and re-
duced self-efficacy for managing the illness. Depression, anx-
iety, and negative symptom perceptions have been associated 
with increased symptom burden in both IBD and IBS12,30 and 
self-efficacy is related to quality of life.30,31 All-or-nothing be-
havior has been identified as an important factor in IBD fa-
tigue32 but this study has now demonstrated that cognitive 
and emotional behaviors (all-or nothing and avoidance be-
haviors) are risk factors related to High and Severe symptom 
profile membership for all three symptoms. All-or-nothing 
and avoidance behaviors can interact with persistent phys-
ical symptoms. For example, an individual with persistent 
fatigue may engage in excessive activity on days when fa-
tigue improves, causing exhaustion and a prolonged need to 
rest. Conversely, avoidance behaviors might limit their en-
gagement in activities that could improve overall well-being. 
Encouraging a more consistent approach to activity and 
discouraging all-or-nothing behavior can be beneficial.

4.1. Strengths and limitations
This study contributes to the existing literature examining 
profile groups in IBD8–10 and is original in examining poten-
tially modifiable emotional and cognitive behavioral factors 
together. The LPA benefitted from a large sample size, sig-
nificantly larger than the minimum recommended sample of 

Table 2 Demographic, clinical, and psychological characteristics of latent profile groups and Rome IV criteria for irritable bowel syndrome-type symptom 
groups.

Latent profile group IBS-type symptoms in IBD
Rome IV criteria

All Moderate High Severe Criteria not met Criteria met

Number of participants 732a 366 296 70 384 348

Demographic variables

Age 48.9 14.3 50.0 14.6 48.1 13.8 46.4 15.0 50.3 14.6 47.3 13.9

Sex, F (n/%) 493 67.4 221 60.1 217 73.3 55 78.6 226 58.9 267 76.7

Diagnosis Crohn’s (n/%) 391 53.4 194 53.0 152 51.4 45 65.3 198 51.8 191 54.9

Time since diagnosis (years) 15.0 12.4 16.2 12.7 14.3 12.3 11.6 11.0 16.1 13.0 13.9 11.7

Clinical variables

Pain (0-40) 10.3 8.0 3.7 3.2 14.6 3.6 25.9 4.3 6.9 7.2 14.0 7.2

Fatigue (0-16) 8.7 3.5 7.1 3.4 9.8 2.6 12.5 2.3 7.9 3.6 9.6 3.1

Faecal incontinence (0-24) 9.1 5.0 7.5 4.7 10.0 4.7 13.5 4.7 8.0 4.9 10.2 5.0

Fecal calprotectin (n = 563) 170.0 371.2 149.7 366.5 186.6 364.9 220.6 423.9 163.7 392.8 176.9 346.9

Rome IV class membership (n/%) 348 46.5 99 27.0 195 65.9 54 77.1 384 0 348 100

Psychological variables

Depression (0-27) 9.1 5.6 6.7 4.4 10.4 5.0 16.5 6.0 7.6 5.0 10.8 5.8

Anxiety (0-75) 39.0 16.9 32.0 15.4 43.6 14.9 56.6 12.8 32.9 15.7 45.8 15.6

Self-efficacy (0-10) 5.9 2.0 6.7 1.8 5.3 1.8 3.7 1.6 6.5 1.9 5.2 1.9

Symptom perceptions (0-80) 42.5 11.8 38.1 11.1 45.3 10.2 54.1 9.9 39.1 12.0 46.3 10.3

All-or nothing behavior (5-25) 13.2 4.9 11.8 4.5 14.1 4.7 16.6 5.1 12.2 4.6 14.3 5.0

Avoidance/resting behavior (8-40) 18.5 5.7 17.0 5.2 19.3 5.8 22.5 5.2 17.5 5.5 19.5 5.8

Data reported: means and standard deviation unless otherwise indicated (n/%). Pain (Numerical Rating Scale), Fatigue (IBD-Fatigue Scale), Fecal 
incontinence (Vaizey incontinence measure), Depression (PHQ-9), Anxiety (Visceral Sensitivity Index), Self-efficacy (SEMCD Scale) Symptom Perceptions 
(B-IPQ), All or nothing behavior and Avoidance/Resting behavior (CBRQ).
aPatients with stoma excluded (n = 48).
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500, sufficient for identifying an accurate number of latent 
profiles.33 Obtaining a high percentage of fecal calprotectin 
data, a known challenge in other IBD profile studies,8,10 in-
creased confidence in the interpretation of the study findings 
after controlling for a clinical marker of active disease. We 
recognize that the sample consisted of participants recruited 
to a digital self-management programme who specifically 
wanted help for pain, fatigue, and/or fecal urgency incontin-
ence symptoms. The sample also had a higher percentage of 
women than men; it is known that women are more likely 
to engage in psychological interventions. Participants were 
also required to speak English and have access to a computer 
or smartphone. The sample may not be fully representative 
of the wider IBD population, and this might limit the gen-
eralisability of the study findings. As participants were re-
cruited from the UK national IBD BioResource and Crohn’s 
& Colitis UK charity, as well as National Health Service IBD 
hospital clinics, we also relied on participants self-reporting 
IBD medical diagnoses. However, it was reassuring that 
all participants completed detailed report forms with their 
medical history and over three-quarters of the sample re-
turned fecal samples for analysis. As the study sample par-
ticipated in a randomized controlled trial, we were unable 
to conduct a longitudinal study as in previous reports10; our 
study would therefore benefit from a replication longitudinal 
study. Finally, we recognize the potential issue of the salsa 
effect, which refers to the coercion of classes (or profiles) 
to fit a population that may in fact not have underlying la-
tent classes. While inspection of parameter distributions and 

parallel plots suggest no significant issues, we cannot rule out 
the possibility of a partial effect.

4.2. Implications for healthcare provision
The identification of distinct symptom profiles provides an 
understanding of how symptoms cluster together, allowing 
for more targeted and personalized interventions based on 
the specific symptom patterns observed in each subgroup. 
This study shows that there are groups of people with IBD 
who experience multiple symptoms in clinical remission that 
are broader than the IBS symptom criteria and interact with 
psychological factors and persistent physical symptoms. This 
is interesting because it implies that the presence of IBS-type 
symptoms and fatigue may not necessarily indicate active 
disease and the need for escalated medical interventions.34 
However, the need for support remains and a model of treat-
ment that encompasses psychological approaches needs to be 
considered.

5. Conclusion
Latent profile analysis confirmed that IBD-BOOST trial par-
ticipants experienced all 3 symptoms of fatigue, pain, and in-
continence with varying levels of severity. By highlighting that 
half of the patients experienced High or Severe symptoms 
despite the majority being in clinical remission, the study em-
phasizes the importance of addressing symptoms beyond clin-
ical indicators. This encourages a more integrated approach 
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to patient care that includes both objective clinical measures 
and subjective patient experiences. Potentially modifiable 
psychological factors were all associated with symptom ex-
perience and independent of objective markers of inflamma-
tion. Informing patients about the role of symptom-related/
illness-related cognitive and behavioral factors can support 
them to engage in strategies that may alleviate symptoms. It 
is, however, worth noting that when psychological factors are 
broached in relation to symptoms in remission it can leave pa-
tients feeling that symptoms are being construed as ‘all in their 
head’ or a mental health problem. It is, therefore, important 
to highlight that these are often intuitive responses to symp-
toms that become less helpful when symptoms move from 
acute to chronic. Similarly, distress is understandable when 
symptoms are ongoing and appear intractable. Explaining 
how these cognitive, behavioral, and emotional factors link 
to the brain-gut access avoids this duality in thinking. In add-
ition, although inflammation was not related to symptom se-
verity, experiencing multiple conditions in addition to IBD, 
increased IBD disease duration, and previous surgery high-
lighted a complex clinical picture. This information is im-
portant for understanding the study population and together 
with the trial analysis, can help guide more personalized and 
effective approaches to treatment and intervention.
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