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Abstract
Background and Aims The co-existence of fatigue, pain and faecal incontinence in people with Inflammatory Bowel 
Disease (IBD) is unknown. We aimed to determine the presence of and relationship between these symptoms and 
patients’ desire for intervention.

Methods Adults with IBD in the UK, recruited from clinics, the national IBD-BioResource, a patient charity and social 
media sources, completed PROMIS validated patient-reported questionnaires to identify fatigue, pain and faecal 
incontinence, in addition to symptom severity and impact, disease activity, anxiety and depression questionnaires 
and questions about their desire for help with these symptoms. Statistical analysis used descriptive statistics to report 
presence of symptoms and Pearson correlation coefficients were calculated.

Results Of 8486 responses, 54% reported faecal incontinence, 24% reported fatigue, and 21% reported pain; 10% 
reported all three symptoms in the past 7 days. Only 29% reported none of these symptoms. Fatigue and pain were 
moderately correlated (Pearson correlation coefficient 0.57); both fatigue and pain had a lower correlation with faecal 
incontinence (0.43 and 0.46 respectively). On a 0–10 scale for severity, participants scored fatigue highest, followed 
by incontinence then pain. For impact, participants scored incontinence highest, followed by fatigue then pain. 56% 
reported depression (27% with clinically relevant levels) and 49% reported anxiety (20% with clinically relevant levels); 
23% had previously medically diagnosed mental health disorders. 56% of respondents “definitely” wanted help for 
fatigue; 53% for incontinence; 42% for pain; 29% “definitely” wanted help with all three symptoms. Factors associated 
with all three symptoms were Crohn’s disease (vs. ulcerative colitis), IBD activity, IBD Control score, anxiety, depression, 
and history of surgery (all p ≤ 0.0001).
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Background
It is known that many people with IBD experience 
fatigue, pain or faecal incontinence [1]. Much previous 
IBD research has, understandably, focused on controlling 
inflammation. However, resolving inflammation does not 
always alleviate these symptoms and many people report 
continuing fatigue, pain, and difficulty with continence 
when IBD is in remission [2–4].

Patients feel that these symptoms, which limit qual-
ity of life and ability to work and socialise, are not taken 
seriously by health professionals who seldom asked about 
fatigue, pain or incontinence; even if symptoms are dis-
cussed, little professional help is given [5, 6]. Health 
professionals often report feeling frustrated by patients’ 
fatigue, pain and incontinence, especially if these symp-
toms do not respond to treatment for active disease [7]. 
Patients with IBD and clinicians have agreed that fatigue, 
pain, and incontinence are in the top 10 issues that they 
want to be addressed by research [8].

While previous studies have reported both prevalence 
and factors correlating with fatigue, pain and inconti-
nence individually [2, 4, 9], we know little about the pres-
ence of multiple symptoms and any correlates, nor how 
these symptoms cluster together in the same individual 
or are associated with anxiety and depression. It is evi-
dent that having multiple symptoms increases symptom 
burden and consequent disability [10, 11]. Patients with 
IBD experience vicious circles of fatigue, pain and incon-
tinence, which they find hard to disentangle, each symp-
tom feeding on the other to perpetuate the symptoms 
[12, 13]. Previous studies on these symptoms have been 
small scale, explored a single symptom only, have not 
used validated measures to detect or measure symptoms, 
or have studied clinic attenders who are likely to repre-
sent a biased sample.

This study aimed to explore symptoms of fatigue, pain, 
and incontinence in IBD. The research questions were: 
how many people with IBD report fatigue, pain, and 
faecal incontinence in IBD?; the size of any associations 
between symptoms and who is most at risk of one or 
more symptoms?; do people with IBD want help for these 
symptoms?

Methods
A cross-sectional self-completed postal or online survey 
was conducted.

Ethics approval was received from North West - 
Greater Manchester West Research Ethics Committee 

(Reference no: 18/NW/0613) on 11th October 2018. 
The study consent form was incorporated into the postal 
and online survey. Informed consent to participate was 
obtained from all participants either in writing (postal) or 
online before accessing the online version of the survey. 
The study conformed to the requirements of the Helsinki 
declaration and the principles of Good Clinical Practice 
(GCP).

The survey was developed and tested with extensive 
patient and public involvement and engagement (PPIE) 
with a panel of 100 patients with IBD, who advised and 
completed multiple drafts to refine the content, instruc-
tions, layout, and readability, attempting to achieve a 
balance between comprehensiveness and participant bur-
den. The survey was available in English and included the 
items in Table 1. We used validated measurement tools to 
define presence in the past seven days of the primary out-
comes of fatigue (PROMIS fatigue T-score ≥ 60) [14], pain 
(PROMIS pain intensity T-score ≥ 60) [14], and faecal 
incontinence (PROMIS bowel incontinence raw score ≥ 5) 
[14, 15]. We used the GAD7 questionnaire [39] to mea-
sure anxiety and the PHQ9 [40] for depression. The full 
survey is available in additional file 1.

The target populations were:

  • an unselected cohort of adults with IBD who 
attended one of 18 participating IBD clinics which 
had a register of all patients with IBD at that clinic 
recorded on a database, or.

  • unselected patient members of the charity Crohn’s & 
Colitis UK (CCUK), or.

  • patients with IBD who had previously been recruited 
to the UK national IBD BioResource register.

Patients were invited to participate, consent and com-
plete the survey remotely through a paper copy sent to 
their postal address (with return stamped addressed 
envelope) or through a link to the online version of the 
survey sent to their email address, or in a text to their 
phone.

Following the COVID-19 lockdown, as UK hospitals 
had stopped recruiting to non-COVID studies, additional 
ethical approval was obtained so that potential partici-
pants could also self-select by following an online sur-
vey link posted on social media (Twitter and Facebook 
accounts of CCUK, Bowel Research UK and the study 
team) and IBD-related websites (such as Crohn’s & Coli-
tis UK and the IBD BioResource) from 20 April 2021.

Conclusions Fatigue, pain and incontinence are common in IBD and patients desire help for these symptoms, 
currently a substantial unmet need. Anxiety and depression are common, are underdiagnosed, and are independently 
associated with these symptoms.

Keywords Inflammatory bowel disease, Crohn’s disease, Ulcerative colitis, Fatigue, Pain, Faecal incontinence
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Inclusion criteria (self-reported):

  • A diagnosis of Crohn’s disease, ulcerative colitis, or 
another type of IBD.

  • 18 years old and over.
  • Living in England, Scotland or Wales.
  • Able to give informed consent.

We planned to approach 12,500 people with IBD, antici-
pating completed surveys from at least 6,250 partici-
pants. This target sample size was based on a power 
calculation for the numbers needed (680 participants) 
for a planned Randomised Controlled Trial (RCT) of an 
online symptom management intervention, which was 
part of an overall programme of downstream research, 
which will be reported separately [16].We sent the survey 
out in batches, until we had recruited the required tar-
get of participants needed for the RCT. This resulted in 
26,718 invitations being sent to the unselected cohort, 
more than double our original estimate (with addi-
tional recruits via social media posts which reached 
an unknown number of people with IBD) as we had 

overestimated both the survey response rate and the pro-
portion which would translate into RCT participants.

Data were entered directly into a REDCap database by 
the participants via a secure online-based survey website. 
Paper copies were received by post and entered manually 
into the database by the study team; 10% of these were 
double-checked for accuracy. We used mobile phone 
numbers, age, post codes and surname to detect poten-
tial duplicates. In this case the first response was counted 
as definitive and other responses were deleted. Data were 
collected, transferred, and stored in accordance with UK 
Good Clinical Practice (GCP) guidelines, data protec-
tion requirements including the UK Data Protection Act 
(DPA) 2018, General Data Protection Regulation (GDPR) 
and Information Governance requirements.

Data analysis
The analysis was conducted in Stata version 17. R was 
used for data visualisation. Demographic and clini-
cal characteristics of participants according to disease 
diagnosis and symptoms were summarised using mean 
(standard deviation), median (interquartile range) or 

Table 1 Survey questionnaire items (the full survey is available as a PDF in additional file 1)
1. Demographic characteristics
2. IBD disease history, extra-intestinal manifestations of IBD, and lifestyle behaviours (smoking and alcohol use)
3. Co-morbidities (major physical and psychological medically diagnosed illnesses)
4. Current treatment for IBD: prespecified list of medications with an additional free text option
5. Patient Reported Outcomes Measurement Information System (PROMIS) Short Form v1.0 – Fatigue 7a; 7 item validated scale to measure fatigue 
(14). The score is based on responses to 7 questions: each question with 5 possible responses. The raw score is the sum of the 7 responses, ranges 
7–35, and is converted to a T-score based on published tables. PROMIS T-Scores have a mean of 50 and standard deviation (SD) of 10 in a referent 
USA general population. For this study, a score of ≥ 60 was the cut off for determining that fatigue was present.
6. PROMIS Scale v1.0 - Pain Intensity 3a; 3 item validated scale to measure pain [14]. The score is based on responses to 3 questions each with 5 pos-
sible responses. The raw score is the sum of the 3 responses, range 3–15, and is converted to a T-score based on published tables. The PROMIS T-Score 
for the average general population is 50 for pain. PROMIS Pain Intensity T-scores up to 55 are considered within normal limits, 55–59 is mild, 60–69 is 
moderate, and 70 + is severe. For this study a score of ≥ 60 was the cut off for determining that pain was present.
7. PROMIS Scale v1.0 – Gastrointestinal Bowel Incontinence 4a; a validated scale to measure bowel control [15]. The score is based on responses to 4 
questions each with 5 possible responses. The raw score is the sum of the 5 responses, range 4–20. The scores are not based on item response theory 
models, therefore there is no T-score. The raw score is used for analysis. Higher scores indicate increased faecal incontinence.
8. Overall rating of each symptom of fatigue, pain, and faecal incontinence on a 0–10 scale for each of severity and impact (non-validated scale with 
no time span stipulated to enable comparison of respondents’ evaluation of these three symptoms).
9. For each symptom the following question was asked: “If there was help available for IBD-related fatigue, pain or incontinence, would you be inter-
ested? There were three response options: definitely, possibly and no.
10. IBD-Control score; a validated 8-item self-reported score to measure disease control from the patient’s perspective [34, 35]. The range of scores is 
0–16, with 0 indicating worst control and 16 indicating best control.
11. Patient Reported Outcome-2 (PRO 2); 2-item disease activity measure for ulcerative colitis [36] also used for IBD-Unclassified or PRO2; 2-item 
disease activity measure for Crohn’s Disease [37], depending on self-reported disease type.
12. EQ-5D-5 L (Quality of Life measurement); a 5-item standardised measure of health [38]. Possible scores range from 1 (i.e., best health state possible) 
to -0.594 (i.e., worst possible health state). The EQ-Visual Analogue Score is continuous and ranges from 1-100, with 100 indicating “the best health 
you can imagine” and 0 indicating “the worst health you can imagine”. This score shows the patient’s perceived overall health.
13. GAD-7; self-administered patient questionnaire used as a screening tool and severity measure for generalised anxiety disorder [39]. The score is 
derived from summing the responses to 7 questions, possible range 0–21. A score of 0–4 indicates no anxiety, 5–9 indicates mild anxiety, 10–14 indi-
cates moderate anxiety, and 15–21 indicates severe anxiety. A score of 10 or more is recommended as a cut-off for clinically relevant anxiety [22].
14. PHQ-9; a 9-item measure of depression severity [40]. The total score is the sum of the 9 items and ranges from 0–27. A score of 0–4 indicates no 
depression, 5–9 indicates mild depression, 10–14 indicates moderate depression, 15–19 indicates moderately severe depression, and 20–27 indicates 
severe depression. A score of 10 or more is the usual cut-off for clinically relevant depression [23].
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percentages as appropriate. Symptom presence was cal-
culated individually and as multiple symptoms.

The relationships between the scores of the PROMIS 
Pain Intensity, PROMIS Fatigue and PROMIS bowel 
incontinence score were explored visually and via Pear-
son’s correlation coefficients with confidence intervals 
(using Fisher’s transformation).

We aimed to identify risk factors for presence of each 
symptom to enable targeting future interventions. Uni-
variate and multiple linear regression analyses were per-
formed to explore the associations between PROMIS 
symptom scores and (i) IBD Control score, (ii) depres-
sion, (iii) anxiety, (iv) history of IBD-related surgery, (v) 
presence of a stoma or pouch, (vi) biologic medication 
use, (vii) diagnosis type (CD vs. UC), and (vii) time since 
diagnosis. The disease activity index (PRO-2) we used for 
CD includes one of our symptoms (pain), so the relation-
ship between symptoms and disease activity was not a 
primary analysis.

Linear regression was performed for continuous out-
come variables and assumptions were assessed. If het-
eroskedasticity was observed quantile regression was 
performed at the 50th and 79th quantiles of the outcome 
variable’s distribution. The 79th quantile was selected as 
this quantile corresponded to the PROMIS T-score of 
60 that was the threshold pre-specified to indicate the 
presence of pain and fatigue symptoms. Unstandardised 
regression coefficients are reported. A confounding vari-
able set comprising participant age, gender, physical and 
mental health condition, pregnancy, body mass index 
(BMI), employment status, and education level were 
included in adjusted analyses. The selection of confound-
ing variables was informed by clinical experts in our team 
and pre-specified in the statistical analysis plan (SAP).

Sensitivity analyses were conducted to assess the effect 
of missing data on the analysis of PROMIS symptom 
scores and for the effect of excluding self-selected par-
ticipants after social media recruitment commenced. 
Missing data were multiply imputed (n = 20 iterations) at 
the item level by multivariate imputation using chained 
equations.

Results are reported in line with the guideline in The 
CROSS checklist for reporting survey studies [17]: the 
completed CROSS checklist is presented in Additional 
file 2. A detailed SAP was finalised prior to statistical 
analysis and data access. This SAP can be accessed at 
https://osf.io/8kdb3/.

Throughout the results, CD is presented compared to 
all other forms of IBD (i.e., UC and IBD-Unclassified and 
all other types of IBD), the latter labelled as “ulcerative 
colitis or UC” for brevity.

Results
The sample
We received 8486 replies (7716 online, 770 postal) after 
duplicates, incomplete consent and blank replies were 
excluded. Generally, missing data were low (< 5%), except 
disease activity scores (PRO-2 scores: 15% missing for 
both CD and UC) and PROMIS incontinence score (10% 
missing). Full details on missing data are given in Addi-
tional file 3 Table S1.

Prior to the first COVID-19 lockdown (22.03.20), 
26,718 unselected patients were approached from clinical 
sites, CCUK or the IBD BioResource, and 6,123 replies 
were received (23.39%). A further 2363 (self-selected) 
replies were received from social media recruitment fol-
lowing the onset of the COVID-19 pandemic (not pos-
sible to calculate response rate, as the denominator was 
unknown). Figure 1 illustrates the flow of responses.

CD was reported by 4168 (49.12%) and UC by 4252 
(50.11%); 66 (0.76%) did not respond to the question on 
disease type. Throughout the results where numbers 
do not add up to 8486, this is due to missing responses 
on either disease type or the specific question. Table  2 
reports key demographic and clinical characteristics for 
the 8486 respondents by disease type. Further details 
are given in Additional file 3 Tables S2 and S3. Overall, 
57.60% of the sample were female, mean age was 49.77 
years, 91.34% were white, 52.70% were overweight or 
obese, 29.92% had undergone IBD surgery, 6.47% had a 
current stoma, 2.46% had a pouch and 5.20% had a fis-
tula. 25.98% of CD and 20.37% of UC patients had medi-
cally diagnosed mental health diseases.

There were some differences observed between 
unselected patients recruited from clinical sites, CCUK 
or the IBD BioResource prior to the COVID19 lockdown, 
and those recruited from social media subsequently 
(Additional file 3, Tables S4 and S5). Specifically, partici-
pants recruited via social media were more likely to be 
female, slightly younger, less likely to be White, more 
likely to possess a higher education, and more likely to 
be in full-time employment compared with participants 
who were invited to participate by their clinical team, 
CCUK, or the IBD BioResource. However, results of sen-
sitivity analyses excluding the self-selected social medial 
cohort were consistent with results for the overall cohort 
throughout. Therefore, the two groups are presented 
together in most analyses.

Presence of fatigue, pain, and faecal incontinence
Faecal incontinence, fatigue, and pain was reported in 
the past 7 days by 53.76%, 23.99%, and 20.85% of partici-
pants, respectively (Table 3; Fig. 2). All three symptoms 
were reported in the past week by 9.58%. Only 29.01% 
reported no fatigue, pain, or incontinence in the past 
seven days. Table  3 provides details of those reporting 

https://osf.io/8kdb3/
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Table 2 Demographic and clinical characteristics by diagnosis
Characteristic Crohn’s disease

(n = 4168)
Ulcerative colitis 
(n = 4252)

Totala

(n = 8486)
Gender, n (%)
Male 1479 (35.48) 1785 (41.98) 3285 (38.71)
Female 2550 (61.18) 2323 (54.63) 4888 (57.60)
Prefer to self-define 6 (0.14) 7 (0.16) 13 (0.15)
Age (years), mean (sd) 48.07 (15.08) 51.37 (15.56) 49.77 (15.43)
Ethnicity, n (%)
White 3840 (92.13) 3876 (91.16) 7751 (91.34)
Mixed 60 (1.44) 58 (1.36) 118 (1.39)
Asian 78 (1.87) 130 (3.06) 209 (2.46)
Black 22 (0.53) 13 (0.31) 35 (0.41)
Other 24 (0.58) 27 (0.63) 51 (0.60)
Prefer not to say 7 (0.17) 13 (0.31) 20 (0.24)
BMI (kg/m2) – mean (sd) 26.80 (5.99) 26.89 (5.79) 26.85 (5.89)
Underweight, n(%) 121 (2.90) 73 (1.72) 195 (2.30)
Healthy weight, n(%) 1625 (38.99) 1579 (37.14) 3215 (37.89)
Overweight or obese, n(%) 2142 (51.39) 2299 (54.07) 4472 (52.70)
Previous IBD surgery, n(%) 2147 (51.40) 388 (9.12) 2539 (29.92)
Current stoma, n(%) 382 (9.17) 166 (3.90) 549 (6.47)
Current pouch, n(%) 73 (1.75) 136 (3.20) 209 (2.46)
Current fistula, n(%) 386 (9.26) 54 (1.27) 443 (5.20)
Medically diagnosed mental health conditions, n(%) 1083 (25.98) 866 (20.37) 1957 (23.06)
Medically diagnosed other physical health conditions, n(%) 15,581 (37.21) 1671 (39.30) 3248 (38.27)
Pregnant, n(%) 37 (0.89) 26 (0.61) 63 (0.74)
aIncludes 66 further respondents who did not report their IBD disease type. Further details, including summary of missing data, are available in Additional file 3, 
Tables S2 & S3

Fig. 1 flow chart of responses to the survey
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each symptom and the combination of symptoms by 
diagnosis (CD vs. UC) and by recruitment route.

Clustering of fatigue, pain and faecal incontinence 
symptoms
For participants who reported PROMIS scores for all 
three symptoms (n = 7324), overlap between symptoms 
is presented in Fig.  2; where 9.58% reported all three 
symptoms.

The correlation between each pair of symptoms is 
shown in Table  4. IBD-related symptoms were moder-
ately correlated, with the strongest correlation between 
fatigue and pain.

Severity and impact of symptoms
Participants rated each symptom severity and impact 
on a 0–10 scale (Table  5). Fatigue was rated a mean of 
4.77 (SD 2.67) for severity and 4.71 (SD 3.00) for impact; 
pain as 3.29 (SD 2.66) for severity and 3.34 (SD 2.91) for 
impact; faecal incontinence as 4.39 (SD 2.82) for severity 
and 4.78 (SD 3.22) for impact.

Anxiety and depression
Only 44% reported no depression on the PHQ-9 scale 
and 51% reported no anxiety on the GAD-7 (Table 6) in 
the last 2 weeks according to these well-validated mea-
sures. Taking the recommended cut-off of a score of 10 
or more for clinically relevant scores, 27.17% reported 
above the threshold for depression and 20.43% above the 
threshold for clinically relevant anxiety.

Relationship between symptoms and other characteristics
Additional file 3, Table S6 shows the demographic char-
acteristics by symptom. Females were more likely to 
report each symptom than males.

Additional file 3, Table S7 shows clinical characteristics 
and PROMIS symptom scores.

Who is at risk of symptoms?
There was very strong evidence of independent asso-
ciations between PROMIS symptoms scores and 
several clinical measures while controlling for socio-
demographic and medical confounders. After adjusting 
for age, gender, presence of medically diagnosed physical 
or mental health conditions, pregnancy, BMI, employ-
ment, and education level, PROMIS symptom scores 
for fatigue, pain intensity, and faecal incontinence were 
each independently associated with (i) IBD diagnosis 
(CD > UC), (ii) IBD activity (PRO-2 score), (iii) score on 
IBD Control, questionnaire (iv) GAD-7 measured anxi-
ety, (v) PHQ-9 measured depression, and (vi) history of 
surgery (each p = 0.0001 or p < 0.0001). The only variable 
tested that was not independently associated with PRO-
MIS symptom scores, after adjusting for the relevant 
confounders described above, was time since diagnosis 
for all three symptoms, and the presence of a stoma or 
fistula for pain (p = 0.16).

Do people with IBD want help for symptoms of fatigue, 
pain and faecal incontinence?
Overall, 28.96% wanted help for all three symptoms and 
only 26.82% reported not wanting help for any of these 
three symptoms. Figure  3; Table  7 show the proportion 

Table 3 Symptom reporting presented as number (%) of total participants indicating presence of each symptom and each 
combination of symptoms in the past 7 days

Diagnosis Selection route Totala

(n = 8486)Crohn’s disease
(n = 4168) 

UC
(n = 4252) 

Unselected prior to 
Covid-19 lockdown
(n = 6133)

Self-selected after social 
media recruitment
(n = 2353)

Symptom n % n % n % n % n %
No symptoms 1041 24.98 1415 33.28 1949 31.78 513 21.80 2462 29.01
Pain 1041 24.98 717 16.86 1128 18.39 641 27.24 1769 20.85
Fatigue 1186 28.45 841 19.78 1272 20.74 764 32.47 2036 23.99
Incontinence 2323 55.73 2211 52.00 3198 52.14 1364 57.97 4562 53.76
Pain & fatigue 640 15.36 373 8.77 620 10.11 399 16.96 1019 12.01
Pain & incontinence 780 18.71 564 13.26 854 13.92 499 21.21 1353 15.94
Fatigue & incontinence 830 19.91 596 14.02 892 14.54 541 22.99 1433 16.89
Pain, fatigue, & incontinence 497 11.92 312 7.34 490 7.99 323 13.73 813 9.58
PROMIS Tscore: pain intensity,
mean [median] (SD)

51.27 [51.40] (11.29) 48.40 [47.50] 
(10.86)

48.87 [47.50] 
(11.04)

52.45 [51.40] (11.08) 49.85 [51.40] 
(11.17)

PROMIS Tscore: fatigue,
mean [median] (SD)

54.84 [55.10] 
(8.82)

52.43 [52.20] 
(8.96)

52.69 [53.70] 
(8.90)

56.09 [56.40] (8.64) 53.63 [53.70] 
(8.96)

PROMIS incontinence,
mean [median] (SD)

6.85 [5.00] 
(3.47)

6.40 [5.00] 
(3.36)

6.45 [5.00] 
(3.31)

7.06 [6.00] (3.67) 6.62 [5.00] 
(3.42)

aIncludes 66 respondents who did not provide data on IBD disease type
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Fig. 2 Co-occurrence of IBD-related symptoms among survey respondents. Frequencies reported within each symptom “circle” of the Venn diagram 
sum to the frequencies reported in Additional file 3, Table S7 for IBD-related (i) pain (n = 1,769), (ii) fatigue (n = 2,036), and (iii) incontinence (n = 4,562). The 
integer outside the Venn diagram (n = 3,111) represents participants (i) reporting no IBD-related symptoms (n = 2,462) OR (ii) with missing data for at least 
one IBD-related symptom AND reporting no for other IBD-related symptoms (n = 649)
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of respondents reporting that they would be interested in 
help for each symptom if it was available.

Discussion
Over two thirds of people with IBD in this survey report 
at least one of the three symptoms of pain, incontinence 
or fatigue in the last week; over half report incontinence 
in the last week; and 10% report all three symptoms. 
This is the largest study to date of fatigue, pain and fae-
cal incontinence in IBD and a particular strength is the 
use of validated questionnaires. Our survey confirms pre-
vious reports that fatigue, pain, and faecal incontinence 
are highly prevalent in people living with IBD, only 28% 
reported no symptoms, even when a time span as short 
as one week is specified. All of these symptoms are much 
more common than in the general population. This inevi-
tably makes living with IBD difficult, especially alongside 
the direct effects of inflammation, disease flares, medica-
tion regimens and extra-intestinal manifestations.

People report a range of severity and impact of these 
symptoms, with fatigue and incontinence being par-
ticularly troublesome. There is a moderate correlation 
between fatigue, pain, and faecal incontinence, suggest-
ing that these may be related in some way, possibly with 
some common underlying mechanisms. One mechanism 
is undoubtedly disease activity, but this alone may not 
explain all symptoms and many in apparent remission 
remain bothered. While in many patients there is clus-
tering of symptoms, in others single symptoms predomi-
nate, suggesting that some symptoms may have specific 
underlying mechanisms and pathophysiologic pathways. 
In previous qualitative work, people with IBD have 
described the impact of these symptoms separately [6, 
18, 19]. The cumulative impact of multiple symptoms is 
even greater, with patients describing them as a vicious 
circle, each making the other more likely [20]. New ways 
to measure IBD overall symptom burden are being devel-
oped [10]. Once multiple symptoms are present, these 
tend to be stable over time [21], suggesting that for many 
people symptoms are unlikely to resolve spontaneously.

Many people with IBD also have clinically relevant anx-
iety and depression. In the current survey the rates were 
20.34% and 27.17% respectively. These rates are signifi-
cantly higher than those in the general population. 5.6% 
in the general population report clinical depression [22, 
23] 5% clinical anxiety [24]. Many more people in the 

Table 4 Pearson’s correlation coefficient for each pair of PROMIS symptom scores
Outcomes compared N = 8486

N (%) who reported these symptoms
Pearson’s correlation coefficient ρ 95% confidence interval

Pain & fatigue 7951 (93.70) 0.56 0.54–0.57
Fatigue & faecal incontinence 7388 (87.06) 0.42 0.40–0.44
Faecal incontinence & pain 7567 (89.17) 0.44 0.42–0.46
Kendall’s tau-b correlation coefficient [95%CI] for each pair of PROMIS symptoms scores: Pain & fatigue (tau = 0.44 [0.43–0.45]), fatigue & incontinence (tau = 0.32 
[0.31–0.34]), pain & incontinence (tau = 0.35 [0.33–0.37])

Table 5 Self defined symptom severity and impact of symptoms 
(0–10 scale: 0 = no problem or no impact, 10 = worst imaginable 
symptom or has a major impact on my life)
Symptom Severity Impact
Fatigue, mean (SD) 4.77 (2.67) 4.71 (3.00)
Pain, mean (SD) 3.29 (2.66) 3.34 (2.91)
Faecal incontinence, mean (SD) 4.39 (2.82) 4.78 (3.22)

Table 6 Depression and anxiety reported by IBD diagnosis
Questionnaire responses Crohn’s disease

(n = 4177)
Ulcerative colitis
(n = 4255)

Totala

(n = 8486)
Depression (PHQ-9), n(%) n % n % n %
None 1663 39.90 2062 48.49 3741 44.08
Mild 1074 25.77 1047 24.62 2132 25.12
Moderate* 663 15.91 554 13.03 1223 14.41
Moderately severe* 376 9.02 275 6.47 652 7.68
Severe* 250 6.00 178 4.19 431 5.08
Missing 142 3.41 136 3.20 307 3.62
Anxiety (GAD-7), n(%)
None 2032 48.75 2301 54.12 4353 51.30
Mild 1047 25.12 1040 24.46 2097 24.71
Moderate* 536 12.86 423 9.95 962 11.34
Severe* 416 9.98 351 8.25 771 9.09
Missing 137 3.29 137 3.22 303 3.57
*score compatible with a clinical diagnosis of depression or anxiety according to published norms
aIncludes 66 respondents who did not provide data on IBD disease type



Page 9 of 13Hart et al. BMC Gastroenterology          (2024) 24:481 

Fig. 3 People reporting wanting help for symptoms. Frequencies reported within each symptom “circle” of the Venn diagram sum to the frequencies 
reported in Additional file 3, Table S8 for IBD-related (i) pain (n = 3,470), (ii) fatigue (n = 4,622), and (iii) incontinence (n = 4,121). Percentages reported in the 
Venn diagram do not agree with percentages reported in Additional file 3, Table S8 because a different denominator value is used for each (combination 
of ) IBD-related symptom(s) in Additional file 3, Table S8 whereas the same denominator (N = 8,486) is used for the Venn diagram. The integer outside the 
Venn diagram (n = 2,689) represents participants (i) not wanting help for IBD-related symptoms (n = 2,276) OR (ii) with missing data on wanting help for at 
least one IBD-related symptom reporting not wanting help for other IBD-related symptoms (n = 413)
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survey reported some degree of distress, with 48.70% 
reporting above the threshold for mild anxiety and 
55.92% for mild depression.

Fatigue, pain and faecal incontinence were all associ-
ated with anxiety and depression and while direction of 
causation is unclear and may well be bi-directional, this 
represents a considerable total burden of IBD and associ-
ated symptoms. While for some the anxiety and depres-
sion were mild, this is likely also to represent an unmet 
need. A systematic review has reported a pooled preva-
lence of 35% for anxiety symptoms and 21% for anxiety 
disorders, and 22% for depressive symptoms and 15% for 
depression disorders in patients with IBD [25]. Depres-
sion has been found to be associated with a worse disease 
course in CD. A recent meta-analysis showed that treat-
ing depression significantly reduces inflammation in IBD 
[26]. Anxiety and depression are also independently asso-
ciated with clinical recurrence in both CD and UC [27] 
and they warrant treatment in the interests of tight con-
trol of inflammation, as well as in their own right.

Most people were interested in intervention for these 
symptoms. More respondents reported wanting help for 
symptoms than reported current symptoms, with nearly 
one third (29%) definitely wanting help for all three 
symptoms. This represents a huge unmet need. It also 
suggests that many more may have experience of these 
symptoms than report them in the past 7 days, or per-
haps anticipate that they may have symptoms for which 
they will need help in future. This desire for interven-
tions for these symptoms is at present largely unmet by 
health professionals and health services. However, hav-
ing a symptom does not always imply that a patient wants 
something done about it. People have clearly told us that 
they want options to be available remotely and to try 
self-management [28]. It is important not just to screen 
for symptoms but also to determine if the patient wants 
something done at this point in time and what interven-
tions would be acceptable.

It has been recognised that “treating to target” for psy-
chological wellness, as well as for inflammatory disease 
control, is an important goal of IBD care [29], but most 

IBD care remains focused on managing inflammation 
and active disease. There is a need to develop interven-
tions for psychological wellness and the symptoms of 
fatigue, pain and incontinence that can be delivered at 
scale. So far, interventions for IBD-related fatigue, pain 
and faecal incontinence are limited and many interven-
tions successfully used for these symptoms in other con-
ditions have yet to be tested in people living with IBD. 
For IBD fatigue, Cochrane reviewers have concluded 
that the results of interventions are uncertain (14 stud-
ies) [30]. For IBD abdominal pain, from a total of 16 RCT 
studies, Cochrane reviewers were unable to draw firm 
conclusions or recommendations for clinical practice [31, 
32]. For faecal incontinence, almost no interventions are 
reported (four uncontrolled studies with a total of 34 par-
ticipants) [2]. Even where interventions for these three 
symptoms have been reported, access to interventions 
and success of treatment are highly variable, with partic-
ular difficulty accessing psychology-based interventions 
[29] or specialist dietetic advice in many settings. There 
are no reports of interventions for multiple symptoms in 
IBD.

Our findings demonstrate a lower reporting of fatigue, 
pain and incontinence than reported in some other stud-
ies [33]. This is likely to be as a result of specifying a short 
time frame (past 7 days) and using the validated PROMIS 
scores, with recognised cut-off points for defining symp-
toms. However, many of our respondents also had symp-
toms which did not reach these thresholds and many 
more are likely to have experienced these symptoms 
at some point, just not in the past 7 days. Many previ-
ous studies on IBD pain or fatigue did not use a validated 
pain or fatigue score, but have measured fatigue or pain 
using a single question, often as part of a disease activity 
score, with no specified time frame.

Strengths and limitations
A major strength of this study is the large sample size 
and the use of validated measures and a specified time 
frame to measure symptoms. Previous studies of fatigue, 
pain, and incontinence in IBD have often been small scale 

Table 7 Proportion of all respondents desiring help for each symptom or combination of symptoms
Wants help with symptoms

Definitely Possibly No

Symptoms n % n % n %
Fatigue (n = 8316) 4622 55.58 2809 33.78 885 10.64
Pain (n = 8255) 3470 42.04 3396 41.14 1389 16.83
Incontinence (n = 7711) 4121 53.44 2642 34.26 948 12.29
Fatigue & pain * (n = 8282) 3049 36.81
Fatigue & incontinence * (n = 7962) 3106 39.01
Pain & incontinence * (n = 8027) 2596 32.34
Fatigue & pain & incontinence * (n = 8062) 2335 28.96
*answered “definitely” to each of these symptoms
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and many are in clinic populations only, which might be 
biased towards more severe disease. Many have used sin-
gle non-validated questions to detect symptoms.

There is no escaping bias in response to a self-com-
pleted survey. We recognise that people with symptoms 
might be more likely to respond to the survey. However, 
in the unselected group with a 23% response rate, even 
in the unlikely scenario of all non-responders having no 
symptoms, there is still a huge unmet need in the IBD 
population globally.

Participants self-reported their IBD diagnosis, disease 
activity and their clinical details. It can be assumed that 
people recruited via clinical sites or the IBD BioResource 
have confirmed IBD, but those recruited via patient char-
ities and social media may not have verified IBD. Our 
remote survey did not allow objective assessment of dis-
ease activity (faecal calprotectin tests would have been 
prohibitively expensive in a sample of this size), so data 
assessing interactions with objective disease activity were 
not possible. It was not therefore feasible to assess the 
burden of these symptoms in patients in remission com-
pared with active disease. Arguably, defining remission 
requires more than markers such as faecal calprotectin 
(such as endoscopy and histology) and would not be pos-
sible in a survey on this scale.

We conducted sensitivity analyses using multiple impu-
tation to assess the effect of missing data on results for 
PROMIS symptom scores, participants wanting support 
for each symptom and for effect of imputed data on cor-
relation coefficients between pairs of symptoms. Results 
for imputed and non-imputed analyses were very similar, 
demonstrating robustness of primary analysis results to 
the presence of missing data.

Our questionnaire asked about a snapshot of symptoms 
experienced in the past 7 days only. It is possible that 
more people had experienced these symptoms in a longer 
timeframe. Some of our survey responses were received 
during the COVID-19 pandemic and lockdowns. 
This may have had an influence on response rate and 
responses, for instance increasing or decreasing symp-
toms. People with IBD were advised to “shield” in the UK 
and anxiety about the pandemic may have affected some 
responses, for instance anxiety may influence pain per-
ception. Conversely, proximity to a toilet at home and not 
needing to commute to work may have influenced faecal 
incontinence rates.

Conclusions
Symptoms of fatigue, pain and incontinence are com-
mon in IBD, impact highly on quality of life, and patients 
desire help with managing these symptoms. Anxiety 
and depression are reported commonly according to 
validated questionnaires, much more so than patients 
reporting medically diagnosed mental health conditions, 

suggesting that depression and anxiety are underdi-
agnosed and undertreated in the IBD population. The 
symptoms of fatigue, pain and incontinence were inde-
pendently associated with anxiety and depression, again 
suggesting the importance of identifying and treating 
these mental health disorders. Clustering of these symp-
toms occurs, but also some patients are troubled by 
single symptoms, highlighting the need for bespoke strat-
egies to identify and address symptoms.
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