
Aliment Pharmacol Ther. 2022;55:1311–1319.	﻿�    |  1311wileyonlinelibrary.com/journal/apt

Received: 12 January 2022  |  First decision: 24 January 2022  |  Accepted: 30 January 2022

DOI: 10.1111/apt.16816  

Willingness to accept risk with medication in return for cure 
of symptoms among patients with Rome IV irritable bowel 
syndrome

Vivek C. Goodoory1,2  |   Cho Ee Ng3 |   Christopher J. Black1,2  |   Alexander C. Ford1,2

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Alimentary Pharmacology & Therapeutics published by John Wiley & Sons Ltd.

Christopher J. Black and Alexander C. Ford joint last authors. 

The Handling Editor for this article was Professor Peter Gibson, and it was accepted for publication after full peer-review.  

1Leeds Institute of Medical Research at St. 
James’s, University of Leeds, Leeds, UK
2Leeds Gastroenterology Institute, St. 
James’s University Hospital, Leeds, UK
3County Durham and Darlington NHS 
Foundation Trust, Durham, UK

Correspondence
Alexander C. Ford, Leeds Gastroenterology 
Institute, Room 125, 4th Floor, Bexley Wing, 
St. James’s University Hospital, Beckett 
Street, Leeds LS9 7TF, UK.
Email: alexf12399@yahoo.com

Summary
Background: Some drugs for irritable bowel syndrome (IBS) have serious side effects.
Aims: To examine the willingness of individuals with IBS to accept risks with medica-
tion in return for symptom cure.
Methods: We collected demographic, gastrointestinal symptoms, psychological 
health, quality of life and impact on work and daily activities data from 752 adults 
with Rome IV-defined IBS. We examined median willingness to accept death in return 
for cure with a hypothetical medication using a standard gamble, according to these 
variables.
Results: Participants would accept a median 2.0% (IQR 0.0%-9.0%) risk of death in 
return for a 98.0% (IQR 91.0%-100.0%) chance of permanent symptom cure. The 
median accepted risk of death was higher in men (5.0% vs 2.0%, P < 0.001), those 
with continuous abdominal pain (4.0% vs 1.0%, P < 0.001), more severe symptoms 
(P = 0.005 for trend), abnormal depression scores (P < 0.001 for trend), higher gas-
trointestinal symptom-specific anxiety (P < 0.001 for trend), and lower IBS-related 
quality of life (P < 0.001 for trend). Those willing to accept above median risk of death 
were more likely to be male (17.1% vs 9.1%, P < 0.001), take higher levels of risks in 
their daily life (P = 0.008 for trend), and report continuous abdominal pain (53.1% vs 
39.4%, P < 0.001), and had higher depression (P = 0.004 for trend) and lower quality 
of life (P < 0.001 for trend) scores.
Conclusion: Patients are willing to accept significant risks in return for cure of their 
IBS symptoms.
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1  | INTRODUC TION

Irritable bowel syndrome (IBS) is a disorder of gut-brain interac-
tion (DGBI) affecting 5% to 10% of the population,1 character-
ised by recurrent abdominal pain in association with abnormal 
stool form or frequency. Although the diagnosis is made using 
symptom-based criteria proposed by the Rome Foundation,2 the 
pathophysiology is complex and incompletely understood.3 As a 
result, patients with IBS form a heterogenous group of individuals 
possibly suffering from different underlying pathophysiological 
dysregulations but presenting with similar symptoms of abdominal 
pain and altered bowel habit.

For most patients, IBS is a chronic condition, with a relapsing and 
remitting course.4 Quality of life is affected to the same degree as 
organic gastrointestinal disorders, such as Crohn’s disease.5 The con-
dition also impacts on other aspects of daily life, such as work pro-
ductivity,6,7 social functioning,8,9 and psychological health.10-12 As 
the cause of IBS remains unclear, current treatment approaches tar-
get predominant gastrointestinal symptoms, rather than addressing 
specific underlying mechanisms. Most treatment trials demonstrate 
high placebo response rates and modest efficacy.13-18 Although 
novel drugs continue to be developed, over the last 20 years several 
have been either withdrawn or their use restricted, due to safety 
concerns. Examples include ischemic colitis with alosetron,19 an ex-
cess of cardiovascular and cerebrovascular events with tegaserod,20 
and episodes of acute pancreatitis with eluxadoline.21 Although reg-
ulatory bodies often have laypersons, including patients and carers, 
on their committee, they do not require formal consideration, review 
or quantification of the risks patients are willing to accept to relieve 
or cure their symptoms. In a chronic, incurable, condition like IBS, 
which has a huge impact on quality of life, and where most drugs 
have limited efficacy, it is important to determine these risks.

A previous survey established that individuals with IBS were, 
on average, willing to relinquish 15.1 years of their life to achieve 
perfect health with a new medication.22 In one study patients were 
willing to accept a 2.65% risk of bowel impaction and a 1.34% risk of 
bowel perforation from medication, although the use of a discrete 
choice experiment only allowed the authors to examine a specific 
set of trade-offs for a drug for use in women with IBS with diarrhoea 
(IBS-D).23 Two other studies reported that patients with IBS were 
willing to accept a median 1% risk of sudden death for a 99% chance 
of cure of their symptoms,24 and that patients with IBS with predom-
inant severe diarrhoea would accept a mean 10.2% risk of sudden 
death for a 99% chance of cure,25 but these studies were relatively 
small and patients were recruited from referral populations. In ad-
dition, three of these previous studies used the Rome III criteria for 
IBS, but symptom severity appears worse with the current Rome IV 
criteria,26 so their findings may no longer be applicable. Finally, none 
of these examined predictors of a higher acceptance of medication-
related risk among individuals with IBS. We, therefore, examined 
willingness to accept risks with medications in return for cure of 
symptoms in a cohort of individuals with IBS defined according to 
the Rome IV criteria.

2  | MATERIAL S AND METHODS

2.1 | Participants and Setting

We recruited individuals registered with ContactME-IBS, a national 
UK registry of 4280 members with IBS who have expressed an in-
terest in volunteering for research. Individuals find out about the 
registry via numerous sources including their primary care practice, 
specialist hospital clinics, posters in pharmacies or social media. 
All registrants have a documented diagnosis of IBS, of whom 1455 
(34%) have seen a gastroenterologist with IBS, and 2268 (53%) their 
primary care physician. They self-identify to the registry as hav-
ing IBS and enrol online by completing a short questionnaire about 
their bowel symptoms. They are then asked to provide their contact 
details. The registry is run by County Durham and Darlington NHS 
Foundation Trust. There were no exclusion criteria apart from the 
inability to understand written English. We contacted all individu-
als registered with ContactME-IBS, via electronic mailshot, in July 
2021. The correspondence directed them to a website where they 
were able to access further information about the study. Those will-
ing to participate were able to complete an online questionnaire, 
with their responses stored in an online database. Non-responders 
received a reminder email in August 2021. Those who participated in 
the study were given a chance to win one of three gift cards (worth 
£200, £100 or £50) in return for completing the questionnaire. The 
University of Leeds research ethics committee approved the study 
in March 2021 (MREC 20-051).

2.2 | Data collection and synthesis

2.2.1 | Demographic and symptom data

We collected basic demographic data, including age, sex, lifestyle 
(tobacco and alcohol consumption), ethnicity, marital status, edu-
cational level and annual income. We defined the presence of IBS 
according to the Rome IV questionnaire,27 via the scoring algorithm 
proposed for its use.2 We categorised IBS subtype using the pro-
portion of time stools were abnormal according to the Bristol stool 
form scale (BSFS), as recommended.27 We asked all participants to 
report their most troublesome symptom from a list of five possibili-
ties, including abdominal pain, constipation, diarrhoea, bloating or 
urgency. We also asked them about their willingness to take risks 
in their daily life, number of years since their diagnosis of IBS, and 
number of drugs taken for IBS in the last 12 months.

2.2.2 | IBS symptom severity

We assessed the severity of symptoms using the IBS severity scor-
ing system (IBS-SSS),28 which measures presence, severity and 
frequency of abdominal pain, presence and severity of abdominal 
distension, satisfaction with bowel habit and degree to which IBS 
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symptoms are affecting, or interfering with, the individual’s life. The 
IBS-SSS carries a maximum score of 500 points, with <75 points 
indicating remission of symptoms, 75-174 points mild symptoms, 
175-299 moderate symptoms and 300-500 severe symptoms.

2.2.3 | Mood and somatic symptoms

We used the hospital anxiety and depression scale (HADS) to col-
lect anxiety and depression data.29 The total HADS score ranges 
from 0 to 21 for either anxiety or depression. We categorised se-
verity for each into normal (total HADS depression or anxiety score 
0-7), borderline normal (8-10) or abnormal (≥11).29 We collected 
somatic symptom data using the patient health questionnaire-12 
(PHQ-12),30 derived from the validated PHQ-15.31 The total PHQ-
12 score ranges from 0 to 24. We categorised severity into high 
(total PHQ-12 ≥ 13), medium (8-12), low (4-7) or minimal (≤3).

2.2.4 | Gastrointestinal symptom-specific anxiety

We used the visceral sensitivity index (VSI),32 which measures gas-
trointestinal symptom-specific anxiety. Replies to each of the 15 
items are provided on a 6-point scale from “strongly disagree” (score 
0) to “strongly agree” (score 5). We divided these data into equally 
sized tertiles, as there are no validated cutoffs to define low, me-
dium or high levels of gastrointestinal symptom-specific anxiety.

2.2.5 | IBS-specific quality of life

We used the irritable bowel syndrome quality of life (IBS-QOL), 
a validated IBS-specific questionnaire, to measure health-related 
quality of life in individuals with IBS.33,34 This consists of 34 items, 
each ranked on a 5-point Likert scale ranging from 0 to 4, with a 
total possible score from 0 to 136, and lower scores indicating bet-
ter quality of life. The 34 items are based on the following eight 
variables: dysphoria, interference with activity, body image, health 
worry, food avoidance, social reactions, sexual activity and rela-
tionships. Score was transformed to a 0 to 100-point scale with 
zero indicating worst and 100 indicating best quality of life. Again, 
we divided these data into equally sized tertiles, as there are no val-
idated cutoffs to define low, medium or high levels of quality of life.

2.2.6 | Impact of IBS on productivity and ability 
to work

We used the work productivity and activity impairment questionnaire 
for irritable bowel syndrome (WPAI:IBS),35 a validated questionnaire 
to assess the level of work productivity loss in people with IBS who 
are employed, as well as impairment in their activities of daily living. 
The WPAI:IBS consists of six questions related to current employment 

status, hours of work missed due to IBS, hours of work missed for other 
reasons, hours worked, the degree to which IBS has affected work 
productivity whilst working, and the degree to which IBS has affected 
other activities of daily living in the last 7 days. The WPAI:IBS measures 
four domains: absenteeism (percentage of work hours missed because 
of IBS); presenteeism (percentage of impairment experienced whilst 
working because of IBS); overall work impairment (percentage of work 
productivity loss because of IBS); and activity impairment (percentage 
impairment in activities of daily living because of IBS).

2.2.7 | Willingness to accept risk of death in return 
for cure of IBS symptoms

We used a standard gamble to evaluate the risk of death that partici-
pants were willing to accept in return for a permanent cure of their 
IBS symptoms.36 Each question offered participants a choice of a 
chance of permanent cure of their IBS symptoms with a hypothetical 
pill or a risk of a painless death in their sleep from the same pill. As 
the participants move from one question to the next, the chance of 
cure is titrated down from 100% whilst the risk of death is titrated up 
from 0%. In doing so, we estimated the maximum risk of death that 
participants were willing to accept for the corresponding minimum 
chance of cure.

2.3 | Statistical analysis

All participants who met Rome IV criteria for IBS were included in 
the statistical analysis. We assessed for normality of data using his-
togram and normality plots. We used the Kolmogorov-Smirnov sta-
tistic to test normality. We calculated the frequency distributions 
for all categorical variables and used the Mann-Whitney U test and 
Kruskal-Wallis H test to assess differences between groups. We 
examined characteristics of patients willing to accept above the 
median risk of death compared with those willing to accept the me-
dian or below median risk of death in return for cure of their IBS 
in the standard gamble. Categorical variables such as sex, ethnicity, 
self-rated risk-taking behaviour, IBS subtype, IBS-SSS severity, pres-
ence or absence of abnormal anxiety or depression scores, levels 
of somatic symptom reporting, levels of gastrointestinal symptom-
specific anxiety, and levels of quality of life were compared between 
individuals willing to accept above the median risk of death compared 
with the median or below median risk of death using a χ2 test. Data 
such as age, and scores for absenteeism, presenteeism, overall work 
impairment or activity impairment were compared between these 
two groups using an independent samples t test or Mann-Whitney 
U test. Statistical significance was defined as a P value <0.01. We 
used a logistic regression model, controlling for all baseline data, to 
examine predictors of willingness to accept above the median risk 
of death, and reported the results with odds ratios (ORs) with 95% 
confidence intervals (CIs). We performed all analyses using SPSS for 
Windows (version 27.0 SPSS, Chicago, IL).
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3  | RESULTS

In total, 1278 (29.9%) of 4280 registrants (mean age 47.2  years 
(range 18-89 years), 1086 (85.0%) female) responded and completed 
the questionnaire. Of these, 752 (58.8%) met Rome IV criteria for 
IBS. The mean age of these 752 individuals was 45.3 years (range 
18-81 years), 655 (87.1%) were female and 729 (96.9%) were White. 
In total, 136 (18.1%) had IBS with constipation (IBS-C), 306 (40.7%) 
IBS-D and 301 (40.0%) IBS with mixed bowel habits (IBS-M). The 
mean IBS-SSS score was 293.1 (SD 95.1). When asked to rate their 
risk-taking behaviour in their daily life, 66 (8.8%) reported never tak-
ing risk, 343 (45.6%) rarely, 323 (43.0%) occasionally and 20 (2.7%) 
routinely.

3.1 | Willingness to accept risk of death in return for 
cure of IBS symptoms from a hypothetical medication

Using a standard gamble, participants reported that they would ac-
cept a median 2.0% (interquartile range [IQR], 0.0%-9.0%) risk of 
death from a hypothetical medication in return for a 98.0% (IQR, 
91.0%-100.0%) chance of permanent cure of their IBS symptoms. 
Men with IBS were willing to accept a higher risk of death compared 
with women (median 5.0% vs 2.0%, P < 0.001) (Table 1). Willingness 
to accept risk was not associated with marital status, tobacco or al-
cohol use, level of education, annual income, IBS subtype, duration 
of IBS or most troublesome symptom, but increasing degree of risk 
taken in daily life was associated with willingness to accept a higher 
risk of death in return for cure (P < 0.001 for trend). Willingness to 
accept death also increased significantly with the number of medi-
cations taken for IBS in the 12 months prior to the study (P = 0.005 
for trend) and with the presence of continuous abdominal pain 
(median 4.0% vs 1.0%, P < 0.001). We also observed a significantly 
higher median accepted the risk of death in those with severe IBS 
(severe, 3.0% vs moderate, 1.0% vs mild, 2.0%, P = 0.005 for trend), 
those with abnormal HADS depression scores (abnormal, 5.0% vs 
borderline, 2.0% vs normal, 2.0%, P < 0.001 for trend) and higher 
VSI scores (high, 3.0% vs medium, 2.0% vs low, 1.0%, P < 0.001 for 
trend), but not abnormal HADS anxiety scores or high somatization 
scores. Median accepted risk of death was also significantly higher 
with lower IBS-related quality of life (low, 4.0% vs medium, 2.0% vs 
high, 1.0%, P < 0.001 for trend).

3.2 | Characteristics of patients willing to accept 
above median risk of death in return for cure of IBS 
symptoms from a hypothetical medication

We also examined the characteristics of individuals willing to ac-
cept above median risk of death compared with those willing to 
accept median or below risk of death in return for a cure of their 
IBS (Table 2). There was a significantly lower proportion of female 
individuals (82.9% vs 90.9%, P < 0.001) and a higher proportion of 

individuals willing to take a higher degree of risk in their daily life 
(P = 0.008 for trend). There was also a significantly higher propor-
tion of individuals with continuous abdominal pain (53.1% vs 39.4%, 
P < 0.001) in the above median risk of death group. A greater pro-
portion of individuals willing to accept above median risk of death 
had more severe IBS, although this did not reach statistical signifi-
cance (P = 0.02 for trend). There was a significantly higher propor-
tion of individuals with abnormal depression scores (P = 0.004 for 
trend) in the group willing to accept above median risk of death, 
but not abnormal anxiety scores or high somatization scores. VSI 
scores were generally higher, although this did not reach statisti-
cal significance (P  =  0.02 for trend) but IBS-related quality of life 
was significantly lower (P < 0.001 for trend). Finally, we examined 
the association between work productivity and activity impairment 
and willingness to accept the risk of death. Levels of presenteeism, 
overall work impairment (40.0% vs 30.0% for both, P = 0.002 and 
P = 0.004, respectively) and activity impairment (50.0% vs 40.0%, 
P < 0.001) were significantly higher among those willing to accept 
above median risk of death. Following logistic regression, those will-
ing to accept above median risk of death were more likely to take 
higher risks in their daily life (OR = 3.64; 95% CI 1.19 to 11.2), to 
report continuous abdominal pain (OR = 1.50; 95% CI 1.03 to 2.18), 
to have IBS-M (OR = 1.75; 95% CI 1.05 to 2.91), and less likely to be 
female (OR = 0.52; 95% CI 0.30 to 0.89) or married (OR = 0.68; 95% 
CI 0.48 to 0.98).

4  | DISCUSSION

This cross-sectional study has recruited 752 individuals with Rome 
IV-defined IBS who, when presented with a standard gamble, were 
willing to accept a 2% risk of death from a hypothetical medica-
tion in return for a 98% chance of permanent cure of their IBS. 
However, this increased to 5% in some of our analyses. Men, indi-
viduals with continuous abdominal pain, those who took increased 
risks in their daily life, and who had taken more IBS medications in 
the last 12 months were willing to accept a significantly higher risk 
of death. Not surprisingly, those with more severe IBS symptoms 
and those with poorer quality of life were also willing to accept 
significantly higher risks. In terms of psychological comorbidities, 
higher depression and gastrointestinal symptom-specific anxiety 
scores were associated with a significantly higher willingness to 
accept risk. When we analysed the characteristics of those willing 
to accept above median risk of death, a significantly higher pro-
portion of these individuals were male, they were more likely to 
report continuous abdominal pain, took higher levels of risks in 
their daily life, had higher depression scores and lower quality of 
life. Finally, those who were more likely to accept above median 
risk from a medication reported greater impairment at work and 
in their daily life.

A large number of individuals were recruited from the com-
munity in this study, all of whom self-identified as having IBS and 
met Rome IV criteria. This sample is likely to be representative of 
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individuals with IBS in the United Kingdom because some had never 
seen a doctor for their IBS, some had seen a primary care physician, 
and some had seen a gastroenterologist. All the questionnaires used 
in our study were validated and have been used widely in studies 
of IBS and other chronic gastrointestinal diseases. Because we used 
an online questionnaire with mandatory fields, we obtained near-
complete data for variables of interest.

Weaknesses of our study include the fact that, because we 
recruited participants with IBS from the community to better re-
flect the wide spectrum of patients with IBS, we were unable to 
check their medical records to rule out other organic diseases that 
present with similar symptoms such as celiac disease or inflam-
matory bowel disease.37,38 However, IBS is more prevalent than 

TA B L E  1   Median willingness to accept risk of death in return for 
cure of IBS symptoms from a hypothetical medication according to 
demographics, symptom characteristics and level of psychological 
comorbidity among 752 individuals with Rome IV IBS

Median risk of 
death, % (IQR) P value*

Sex

Male (n = 97) 5.00 (1.00-10.00)

Female (n = 655) 2.00 (0.00-8.00) <0.001

Smoker

Yes (n = 82) 3.5 (0.0-10.0)

No (n = 670) 2.0 (0.0-9.0) 0.15

Alcohol use

Yes (n = 439) 2.0 (0.0-8.0)

No (n = 313) 2.0 (0.0-10.0) 0.48

Married

Yes (n = 487) 2.0 (0.0-7.0)

No (n = 265) 3.0 (0.0-10.0) 0.02

University or postgraduate level 
of education

Yes (n = 314) 2.0 (0.0-6.0)

No (n = 438) 2.0 (0.0-10.0) 0.15

Annual income of £30,000 or 
more

Yes (n = 197) 3.0 (0.0-9.0)

No (n = 483) 2.0 (0.0-9.0) 0.34

IBS subtype

IBS-C (n = 136) 1.0 (0.0-5.0)

IBS-D (n = 306) 2.0 (0.0-8.25)

IBS-M (n = 301) 3.0 (0.0-10.0) 0.14

Most troublesome symptom

Abdominal pain (n = 169) 3.0 (0.0-10.0)

Constipation (n = 53) 2.0 (0.0-9.0)

Diarrhoea (n = 117) 4.0 (0.0-10.0)

Bloating/distension (n = 218) 2.0 (0.0-5.0)

Urgency (n = 195) 2.0 (0.0-9.0) 0.11

Continuous abdominal pain

Yes (n = 345) 4.0 (0.0-10.0)

No (n = 407) 1.0 (0.0-5.0) <0.001

Self-rated risk-taking behaviour

Never (n = 66) 0.0 (0.0-4.0)

Rarely (n = 343) 2.0 (0.0-6.0)

Occasionally (n = 323) 3.0 (0.0-10.0)

Routinely (n = 20) 3.5 (0.0-31.25) <0.001

Duration of IBS diagnosis, year(s)

1 (n = 25) 2.0 (0.0-5.0)

2 (n = 41) 2.0 (0.0-6.5)

3 (n = 54) 3.0 (0.0-11.25)

4 (n = 33) 1.0 (0.0-9.0)

5 (n = 38) 3.0 (0.0-9.25)

>5 (n = 561) 2.0 (0.0-9.0) 0.56

(Continues)

Median risk of 
death, % (IQR) P value*

Number of IBS drugs in the last 
12 months

0 (n = 96) 1.0 (0.0-5.0)

1 (n = 189) 1.0 (0.0-7.0)

2 (n = 196) 2.0 (0.0-9.0)

3 (n = 129) 4.0 (0.0-10.0)

4 (n = 76) 3.0 (0.0-10.0)

≥5 (n = 66) 4.0 (0.0-10.0) 0.005

Severity on IBS-SSS

Mild (n = 86) 2.0 (0.0-5.0)

Moderate (n = 300) 1.0 (0.0-7.0)

Severe (n = 359) 3.0 (0.0-10.0) 0.005

HADS anxiety categories

Normal (n = 200) 2.0 (0.0-5.0)

Borderline abnormal (n = 174) 2.0 (0.0-8.25)

Abnormal (n = 378) 2.5 (0.0-10.0) 0.20

HADS depression categories

Normal (n = 404) 2.0 (0.0-5.0)

Borderline abnormal (n = 165) 2.0 (0.0-8.5)

Abnormal (n = 183) 5.0 (0.0-15.0) <0.001

PHQ-12 severity

Low (n = 36) 2.0 (0.0-5.0)

Mild (n = 176) 2.0 (0.0-9.0)

Moderate (n = 307) 2.0 (0.0-6.0)

Severe (n = 233) 4.0 (0.0-10.0) 0.14

VSI scores

Low (n = 247) 1.0 (0.0-5.0)

Medium (n = 247) 2.0 (0.0-9.0)

High (n = 258) 3.0 (0.0-10.0) <0.001

IBS-QOL scores

Low (n = 239) 4.0 (0.0-10.0)

Medium (n = 252) 2.0 (0.0-9.0)

High (n = 261) 1.0 (1.0-5.0) <0.001

*P value for Mann-Whitney U test for 2 groups and for Kruskal-Wallis 
test for 3 groups or more.

TA B L E  1   (Continued)
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these conditions in the community and UK national guidance rec-
ommends ruling out celiac disease or inflammatory bowel disease 
in people with suspected IBS.39,40 In addition, all members of the 

TA B L E  2   Characteristics of individuals with Rome IV IBS willing 
to accept above median risk of death in return for cure of IBS 
symptoms from a hypothetical medication compared with median 
or below median risk of death

Above median 
risk of death
(n = 356)

Median or 
below median 
risk of death
(n = 396) P value*

Female (%) 295 (82.9) 360 (90.9) 0.001

Mean age (SD) 45.7 (14.7) 45.0 (14.9) 0.54

White ethnicity (%) 346 (97.2) 383 (96.7) 0.71

Married (%) 216 (60.7) 270 (68.4) 0.03

Smoker (%) 45 (12.6) 37 (9.3) 0.15

Alcohol user (%) 200 (56.2) 239 (60.4) 0.25

University or 
postgraduate level of 
education (%)

140 (39.3) 174 (43.9) 0.20

Annual income of 
£30,000 or more (%)

102 (31.1) 95 (27.0) 0.24

IBS subtype (%)

IBS-C 55 (15.5) 81 (20.8)

IBS-D 146 (41.2) 160 (41.1)

IBS-M 153(43.2) 148 (38.0) 0.13

Most troublesome 
symptom (%)

Abdominal pain 87 (24.4) 82 (20.7)

Constipation 26 (7.3) 27 (6.8)

Diarrhoea 62 (17.4) 55 (13.9)

Bloating/distension 92 (25.8) 126 (31.8)

Urgency 89 (25.0) 106 (26.8) 0.26

Continuous abdominal 
pain (%)

189 (53.1) 156 (39.4) <0.001

Self-rated risk-taking 
behaviour (%)

Never 21 (5.9) 45 (11.4)

Rarely 153 (43.0) 190 (48.0)

Occasionally 171 (48.0) 152 (38.4)

Routinely 11 (3.1) 9 (2.3) 0.008

Duration of IBS 
diagnosis, year(s) (%)

1 9 (2.5) 16 (4.0)

2 16 (4.5) 25 (6.3)

3 28 (7.9) 26 (6.6)

4 13 (3.7) 20 (5.1)

5 20 (5.6) 18 (4.5)

>5 270 (75.8) 291 (73.5) 0.51

Number of IBS drugs in 
the last 12 months (%)

0 40 (11.2) 56 (14.1)

1 80 (22.5) 109 (27.5)

2 90 (25.3) 106 (26.8)

Above median 
risk of death
(n = 356)

Median or 
below median 
risk of death
(n = 396) P value*

3 69 (19.4) 60 (15.2)

4 41 (11.5) 35 (8.8)

≥5 36 (10.1) 30 (7.6) 0.16

IBS-SSS severity (%)

Mild 33 (9.3) 53 (13.4)

Moderate 132 (37.1) 168 (42.4)

Severe 189 (53.1) 170 (42.9) 0.02

HADS anxiety 
categories (%)

Normal 84 (23.6) 116 (29.3)

Borderline abnormal 83 (23.3) 91 (23.0)

Abnormal 189 (53.1) 189 (47.7) 0.19

HADS depression 
categories (%)

Normal 171 (48.0) 233 (58.8)

Borderline abnormal 81 (22.8) 84 (21.2)

Abnormal 104 (29.2) 79 (19.9) 0.004

PHQ-12 severity (%)

Low 16 (4.5) 20 (5.1)

Mild 81 (22.8) 95 (24.0)

Moderate 132 (37.1) 175 (44.2)

Severe 127 (35.7) 106 (26.8) 0.06

VSI scores (%)

Low 101 (28.4) 146 (36.9)

Medium 118 (33.1) 129 (32.6)

High 137 (38.5) 121 (30.6) 0.02

IBS-QOL score (%)

Low 133 (37.4) 106 (26.8)

Medium 124 (34.8) 128 (32.3)

High 99 (27.8) 162 (40.9) <0.001

WPAI: IBS, median % 
(IQR)

Absenteeism 0.0 (0.0-5.1) 0.0 (0.0-1.3) 0.10

Presenteeism 40.0 
(20.0-60.0)

30.0 
(10.0-60.0)

0.002

Overall work 
impairment

40.0 
(15.9-65.3)

30.0 
(10.0-57.1)

0.004

Activity impairment 50.0 
(30.0-70.0)

40.0 
(20.0-60.0)

<0.001

*P value for Pearson χ2 for comparison of categorical data, independent 
samples t-test for age, and Mann-Whitney U test for all four dimensions 
of Work Productivity and Activity Impairment: Irritable Bowel Syndrome.
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ContactME-IBS registry need a documented diagnosis of IBS to 
register, and almost 90% of members have seen a primary care 
physician or a gastroenterologist for their IBS. Taken together with 
the fact that nearly 80% of the sample had a diagnosis of IBS for 
5  years or longer, this suggests that our participants genuinely 
have IBS. Because the questionnaire was completed online, we 
were unable to assess how many individuals chose not to com-
plete the questionnaire and whether those who responded are 
broadly representative of all individuals with IBS registered with 
ContactME-IBS. In addition, all participants were UK residents 
and nearly 97% of them were White, meaning the results may not 
be applicable to individuals with IBS outside the UK or from other 
ethnic groups. Finally, our inclusion of data from only the 752 indi-
viduals who met the Rome IV criteria, from the 1278 responders, 
may have affected our study results. We have previously shown 
that the Rome IV criteria select a group of individuals with IBS 
with more severe symptoms and higher levels of psychological co-
morbidity.10,41 The Rome Foundation have acknowledged that the 
modifications made in moving from Rome III to IV identify a group 
of more severely affected individuals and have suggested modifi-
cations to these criteria, the Rome IV criteria for clinical practice,42 
to address this issue. Preliminary evidence suggests these modi-
fied criteria incorporate those with less severe symptoms.43

Although the standard gamble is a validated and well-
established tool used widely in health economics to examine 
health utilities,44 including studies in DGBI,24,25,45 it has limitations. 
The choices given to the participants are hypothetical, given that 
there are currently no medications that can cure IBS. The choices 
that individuals were asked to make, although intended to simu-
late a clinical scenario, are unlikely to have captured the complex 
decision-making process involving health, emotional or financial 
consequences on both individuals and their relatives. Moreover, 
adverse effects for licensed medications used in IBS, when experi-
enced by patients, are most likely to be mild rather than can causing 
death. However, the term “painless death”, used in the standard 
gamble, may suggest to some people a pleasant death, which may 
have influenced our results. Previously, Johnson et al. attempted 
to minimise this hypothetical bias by using a discrete choice ex-
periment, offering alternatives that mimicked the real world.23 The 
limitation of such a design is that one can only investigate a specific 
set of trade-offs for a specific medication in a defined subset of 
patients, such as constipation or risk of perforated ischemic bowel 
requiring surgery with alosetron in women with IBS-D.23 On the 
other hand, using standard gamble methodology allows for direct 
comparisons among subgroups of patients to identify those who 
are willing to accept higher levels of medication-related risks. This 
is important to inform drug development and approval processes 
for novel medications.

As discussed, there have been previous studies examining will-
ingness to accept medication-related risks among IBS patients. One 
study using Rome III-defined IBS, recruiting 186 patients from a 
referral population, concluded that participants were willing to ac-
cept a median risk of 1% death in return for a 99% chance of cure.24 

However, there were no significant differences in willingness to ac-
cept risks according to various patient characteristics, other than 
self-reported symptom severity. In another study, recruiting 215 
patients with Rome IV-defined IBS from a referral population, the 
severity of IBS did not appear to affect willingness to accept risk 
with medication significantly, other than among those reporting in-
tensity or unpredictability of constipation as their most bothersome 
symptom.25 Both studies had relatively small sample sizes, which 
may have hampered their ability to detect significant differences. 
In an international survey of almost 2000 individuals meeting Rome 
III criteria for IBS, participants were willing, on average, to forgo 
15.1 years of their life to achieve perfect health.22 Despite having a 
large sample size, the authors did not examine the associations be-
tween willingness to accept risk from medication and participants' 
demographics, IBS severity, anxiety or depression. Finally, none of 
these studies have examined the relationship between willingness 
to accept risk and other psychological comorbidities such as gastro-
intestinal symptom-specific anxiety or somatoform-type behaviour 
and did not examine characteristics of individuals with IBS who were 
willing to accept higher levels of risk. Although our finding that men 
and those who take more risk in their daily lives were willing to ac-
cept higher levels of risk is unsurprising, we did identify other poten-
tial predictors.

This study has demonstrated that individuals with IBS are willing 
to accept remarkable risks to achieve cure of their symptoms, even 
though IBS is not known to reduce life expectancy.46,47 This serves 
to highlight the substantial impact that IBS has on individuals. It is, 
perhaps, not surprising that those with more severe symptoms and 
lower IBS-related quality of life are willing to accept greater risks to 
cure their symptoms. Interestingly, individuals with higher levels of 
depression, but not anxiety, were also willing to accept greater risks 
from medications. One possible explanation is that those with higher 
levels of anxiety may be equally worried about adverse events from 
medications. In fact, the HADS anxiety score measures generalised, 
rather than health-related, anxiety. This hypothesis is further sup-
ported by the fact that those with higher levels of gastrointestinal 
symptom-specific anxiety were willing to accept significantly higher 
levels of risk.

Our study has important implications. Clinicians should be mind-
ful of the impact of IBS on patients' lives and the levels of risks they 
are willing to accept to relieve their symptoms. Careful discussion 
about various treatment options, and their relative risks and bene-
fits, should take place to allow patients to make informed decisions 
about therapies. These results are also important for pharmaceutical 
companies to aid decisions regarding continued drug development 
when serious adverse events arise, as well as the regulatory agen-
cies responsible for assessing the risk-benefit profile of new drugs 
prior to approval. As IBS is considered a benign condition, drugs with 
serious side effects are often withdrawn or their use restricted. Our 
results suggest this debate needs to be recalibrated, particularly in 
those with more severe, or refractory, symptoms. Of course, it will 
be crucial to develop treatment algorithms and tools to help clini-
cians and patients to make such complex decisions.
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In summary, in this study individuals with Rome IV IBS were will-
ing to accept a 2% risk of death from a hypothetical medication in re-
turn for a 98% chance of permanent cure of their IBS. This increased 
to 5% in some subgroups of patients, including men and individuals 
with abnormal depression scores. Men, those with continuous ab-
dominal pain, those willing to take higher risks in their daily lives, 
those with higher levels of depression, those with lower quality of 
life, and those with greater impairments at work or in their daily life 
were significantly more likely to be willing to accept an above aver-
age increased risk of death from a medication. Although our study 
has important clinical, research and regulatory implications, whether 
the willingness to accept risk from medication fluctuates over time, 
and whether the changing clinical course of IBS influences this is 
unclear. Future studies should address these issues.
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