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ABSTRACT 

Introduction: Psychological co-morbidities are associated with irritable bowel syndrome 

(IBS), but little is known about their cumulative effect on its prognosis. We examined this 

issue in a longitudinal 12-month follow-up study.  

Methods: We collected complete demographic, symptom, and psychological co-morbidity 

data (anxiety, depression, somatic symptom disorder, perceived stress, and gastro-intestinal 

symptom-specific anxiety) at baseline from 807 adults who met Rome IV criteria for IBS. At 

12 months, we collected data regarding IBS symptom severity and impact, consultation 

behavior, and treatments commenced from 452 individuals successfully followed up. We 

examined the cumulative effects of psychological co-morbidities at baseline on subsequent 

IBS disease behavior. 

Results: At baseline, among the 807 participants, 177 (21.9%) had one, 139 (17.2%) two, 

103 (12.8%) three, 89 (11.0%) four, and 54 (6.7%) five psychological co-morbidities. IBS 

symptom severity at baseline increased significantly with the number of psychological co-

morbidities (72.2% of those with five psychological co-morbidities reported severe 

symptoms, versus 29.1% of those with none, p<0.001). Among 452 (56.0%) participants 

followed up at 12 months, those with a higher number of psychological co-morbidities at 

baseline were significantly more likely to have seen a gastroenterologist (33.3% of those with 

five psychological co-morbidities, versus 21.4% of those with none, p=0.001), cycle through 

more treatments (p<0.0001), to report more severe IBS symptoms (66.7% with five, versus 

24.4% with none, p<0.001) and continuous abdominal pain (22.1% with none, versus 61.9% 

with five, p<0.001), and to report that symptoms impacted on daily activities ≥50% of the 

time (90.5% with five, versus 41.2% with none, p<0.001).  
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Discussion: The prognosis of individuals with Rome IV-defined IBS worsens according to 

incremental increases in psychological co-morbidity. This has important clinical and research 

implications. 
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What is known 

• Psychological co-morbidities are associated with irritable bowel syndrome (IBS), and 

may influence symptoms. 

• A small cross-sectional study showed a cumulative increase in IBS severity with an 

increasing number of psychological co-morbidities.  

• However, it remains unclear as to whether individuals who exhibit higher levels of 

psychological co-morbidities have a worse prognosis, in terms of levels of healthcare 

usage, treatments required, severity of symptoms, and impact on activities of daily 

living. 

What is new here 

• At baseline, almost 70% of participants with Rome IV-defined IBS exhibited at least 

one psychological co-morbidity, and IBS symptom severity increased significantly 

with a higher number of psychological co-morbidities.  

• During follow-up, those with higher levels of psychological co-morbidity were 

significantly more likely to have seen a gastroenterologist, cycle through more 

treatments, and to report severe IBS symptoms, which had a significantly greater 

impact on their activities of daily living.  

• They were also more likely to have seen their primary care physician or commenced a 

new treatment for their IBS, although these latter differences were not statistically 

significant. 

• Access to formal psychological assessment and psychological therapies for those 

patients with a high psychological burden should be improved, as this may alter the 

prognosis of IBS for this subgroup. 
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INTRODUCTION 

Irritable bowel syndrome (IBS) is a common functional gastrointestinal disorder, 

characterized by recurrent abdominal pain associated with a change in stool form or 

frequency. (1, 2) IBS affects between 5% and 10% of the world’s population, (3, 4) and the 

annual estimated direct and indirect healthcare costs of IBS are up to €8 billion in Europe, (5) 

¥123 billion in China, (6) and at least US$10 billion in the USA. (7) The pathophysiology of 

IBS remains incompletely understood and, hence, current treatment strategies are aimed at 

relieving predominant symptom(s). However, there is evidence that disordered 

communication between the gut and the brain, including visceral hypersensitivity and altered 

central nervous system pain processing are involved, which may provide potential treatment 

targets in IBS. (8) In view of this complex interplay, IBS is now regarded as a disorder of 

gut-brain interaction. (9) 

Patients with IBS often exhibit psychological co-morbidity, (10) although it remains 

unclear whether this is a cause or a consequence of the gastrointestinal symptoms 

experienced. (11, 12) Anxiety and depression are more common in individuals with IBS than 

among healthy individuals. (13) However, although most studies have focused on anxiety and 

depression, there are other psychological co-morbidities that not only co-exist with IBS, (14, 

15) but are also associated with more severe gastrointestinal symptoms. (16-18) These 

include, but are not limited to, stress, somatic symptom disorder, which is the experience of 

symptoms affecting different organ systems that cannot be explained medically, and 

gastrointestinal symptom-specific anxiety, which is fear of the potential adverse 

consequences of gastrointestinal symptoms. (19-21)  

Studies demonstrate that psychological treatments, such as cognitive behavioral 

therapy (CBT) where one is taught to recognize and modify unhelpful thinking patterns and 

behaviors, are efficacious for symptoms of IBS, with encouraging long-term results. (22) 
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Central neuromodulators, such as tricyclic antidepressants, are also effective in reducing 

symptoms in patients with IBS. (23) It remains unclear whether the beneficial effects of these 

treatments are due to direct effects on the gut, or treatment of co-existing psychological 

disorders, which in turn improve gastrointestinal symptoms. However, doses used are 

generally lower than those used for depression, highlighting the importance of the interplay 

between the gut and the brain in IBS.  

Previous cross-sectional surveys and case-control studies examining influence of 

psychological co-morbidity in IBS have demonstrated that there is an association between 

severity of IBS and anxiety, depression, perceived stress, somatic symptom disorder, and 

gastro-intestinal symptom-specific anxiety. (14-17, 19) A recent cross-sectional survey, 

conducted in 106 patients with IBS, demonstrated a cumulative increase in IBS symptom 

severity with increasing number of psychological co-morbidities. (15) However, to our 

knowledge, there have been no large-scale studies conducting longitudinal follow-up to 

examine the cumulative effects of number of psychological co-morbidities on the prognosis 

of individuals with IBS. We therefore examined this issue in a 12-month longitudinal follow-

up study conducted in a cohort of individuals with IBS defined according to the Rome IV 

criteria. We hypothesized that those with a higher number of psychological co-morbidities at 

baseline would have a worse prognosis than those with fewer psychological co-morbidities. 

We expected that, over 12 months, those with higher number of psychological co-morbidities 

would have more severe symptoms that had greater impact on activities of daily living, cycle 

through greater numbers of treatments, and exhibit higher levels of healthcare usage.  
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METHODS 

 

Participants and Setting 

 We recruited individuals who self-identified as having IBS registered with three 

organizations in the UK: The IBS network, TalkHealth, and ContactMe-IBS. We have 

described this cohort elsewhere. (20, 24-26) We invited individuals aged ≥18 years to 

participate, via email and post, between December 2017 and December 2018. There were no 

exclusion criteria, other than an inability to understand written English. We provided 

potential participants with an information leaflet about the study, which explained that we 

would re-contact them in 12 months’ time. Those interested completed an online 

questionnaire, which took approximately 30 minutes, collecting demographic and symptom 

data. There was no financial remuneration. All participants gave their time freely to answer 

the questionnaires. We stored responses in a secure online database. We sent out invitations 

to complete a follow-up questionnaire to all participants after 12 months, using the same 

methods. We sent out up to two reminders to non-responders. We received University of 

Leeds research ethics committee approval to conduct the baseline and follow-up study in 

November 2017. The primary aim of the original study was to characterize subgroups of 

individuals with IBS using factors beyond stool form. (26) The current study is therefore a 

secondary analysis of data, and the relationship between psychological health and prognosis 

of IBS was not mentioned to the participants.  
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Data Collection and Synthesis 

 

Demographic and Lower Gastrointestinal Symptom Data 

 We collected demographic data at baseline. We captured lower gastrointestinal 

symptom data at baseline using the relevant part of the Rome IV questionnaire, (27) 

assigning presence of Rome IV-defined IBS among all individuals according to the proposed 

criteria. We categorized IBS subtype according to the criteria recommended in the 

questionnaire. 

 

Assessment of Psychological Co-morbidity 

We collected anxiety and depression data using the hospital anxiety and depression 

scale (HADS). (28) The total HADS score ranges from a minimum of 0 to a maximum of 21 

for either anxiety or depression. We categorized severity for each into normal (total HADS 

depression or anxiety score 0-7), borderline abnormal (8-10), or abnormal (≥11). (28) We 

collected somatic symptom disorder data using the patient health questionnaire-12 (PHQ-12), 

(16) which is derived from the validated PHQ-15. (29) The total PHQ-12 score ranges from a 

minimum of 0 to a maximum of 24. We categorized severity into high (total PHQ-12 ≥13), 

medium (8-12), low (4-7), or minimal (≤3) somatic symptom disorder scores. 

 We used the 10-item version of the Cohen perceived stress scale (CPSS) to assess 

perceived stress. This is derived from the original 14-item instrument, (30) has been used 

widely, and is psychometrically reliable and comparable with its predecessor. (31) It 

measures the degree to which the individual feels he or she has experienced stress in the 

previous month. High CPSS scores appear to be associated with poor quality of life and poor 

coping in other gastrointestinal diseases, including inflammatory bowel disease. (32) As there 
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are no validated cut offs to define low, medium, or high perceived stress scores, we divided 

these data into tertiles of equal size. 

 We assessed gastrointestinal symptom-specific anxiety using the visceral sensitivity 

index, (33) a 15-item instrument. Replies to each of the questions are provided on a six-point 

scale from “strongly disagree” (scored as 0) to “strongly agree” (scored as 5). Again, as there 

are no validated cut offs to define low, medium, or high gastrointestinal symptom-specific 

anxiety scores, we divided these data into tertiles of equal size. 

 We classified individuals according to the total number of psychological co-

morbidities they exhibited, from a possible total of five, including one or more of abnormal 

anxiety scores, abnormal depression scores, high somatic symptom disorder scores, high 

perceived stress scores, and high gastrointestinal symptom-specific anxiety scores, and 

examined the degree of overlap between them.  

 

Consultation Behavior and Treatment Data During Follow-up 

 In the follow-up questionnaire, we asked participants to state whether they had seen a 

primary care physician or gastroenterologist about their IBS symptoms in the 12 months 

since study entry, and whether they had commenced any new treatments for these (dietary, 

drugs, and/or psychological) since study entry. The questionnaires were otherwise identical.  

 

Assessment of IBS Symptom Severity and Impact at Baseline and Follow-up 

 We assessed IBS symptom severity at baseline and 12 months using the IBS severity 

scoring system (IBS-SSS), (34) which measures the presence, severity, and frequency of both 

abdominal pain and distension, as well as satisfaction with bowel habit, and degree to which 

IBS symptoms are interfering with the individual’s life. The IBS-SSS carries a maximum 

score of 500 points with <75 points indicating remission, 75-174 points mild symptoms, 175-
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299 points moderate symptoms, and ≥300 points severe symptoms. We measured the impact 

of IBS symptoms, in terms of the proportion of time that they limited normal daily activities 

at 12 months, as per the Rome IV questionnaire,(27) and dichotomized this at a threshold of 

interference with daily activities ≥50% of the time.  

 

Statistical Analysis 

We compared demographic characteristics of all participants according to the number 

of psychological co-morbidities at baseline, using a  test for categorical data and a one-way 

analysis of variance for continuous data. We compared these characteristics for responders, 

versus non-responders, at 12 months, using a  test for categorical data and an independent 

samples t-test for continuous data. We examined the degree to which psychological co-

morbidity at baseline influenced subsequent disease behavior. Specifically, we compared the 

proportion of people who had seen a primary care physician, consulted a gastroenterologist, 

or commenced a new treatment, as well as the number of new treatments commenced, impact 

on normal daily activities, and symptom severity at 12-month follow-up, according to the 

number of psychological co-morbidities at baseline, using a  test for categorical data and a 

Kruskal-Wallis one-way analysis of variance for IBS-SSS data. Due to multiple comparisons, 

a 2-tailed p value of <0.01 was considered statistically significant for all analyses. We 

performed all analyses using SPSS for Windows (version 26.0 SPSS Inc., Chicago, IL, USA).  
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RESULTS 

 In total, there were 1374 participants who self-identified as having IBS, of whom 811 

(59.0%) met the Rome IV criteria at baseline, and 807 (99.5%) provided complete data for 

these analyses. There were 439 (54.4%) subjects with abnormal HADS anxiety scores, 186 

(23.0%) with abnormal HADS depression scores, 236 (29.2%) with high somatic symptom 

disorder scores, 262 (32.5%) with high perceived stress scores, and 267 (33.1%) with high 

gastrointestinal symptom-specific anxiety scores. In total, 245 (30.4%) had no psychological 

co-morbidities, and 562 (69.6%) had at least one. Overall, 177 (21.9%) individuals had one, 

139 (17.2%) two, 103 (12.8%) three, 89 (11.0%) four, and 54 (6.7%) five psychological co-

morbidities. The degree of overlap among the 562 individuals with one or more 

psychological co-morbidity is provided in Figure 1. 

 

Characteristics of Individuals Meeting Rome IV Criteria for IBS According to Number 

of Psychological Co-morbidities at Baseline 

Demographic characteristics of all 807 participants with Rome IV IBS, according to 

number of psychological co-morbidities, are provided in Table 1. Those with more 

psychological co-morbidities were significantly younger (52.3 years in those with none, 

versus 42.6 years in those with five, p<0.001). In addition, a greater proportion of those with 

no psychological co-morbidities had achieved a university or postgraduate level of education 

(50.6% in those with none, versus 20.8% in those with five, p<0.001), a lower proportion 

smoked (4.1%, versus 14.8%, p<0.001), and a higher proportion drank alcohol (62.4%, 

versus 37.0%, p<0.001). IBS symptom severity, according to the IBS-SSS, increased 

significantly with number of psychological co-morbidities (72.2% of those with five 

psychological co-morbidities reported severe symptoms, versus 75.3% with four, 59.2% with 
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three, 50.4% with two, 39.0% with one, and 29.1% with none, p<0.001 for trend) (Table 1 

and Figure 2), and median IBS-SSS scores increased significantly with each incremental 

increase in number of psychological co-morbidities (381.5 in those with five psychological 

co-morbidities, versus 365.0 with four, 330.0 with three, 305.0 with two, 270.0 with one, 

247.5, and 247.5 with none, p<0.001 for trend) (Table 1). The proportion of individuals with 

continuous abdominal pain also increased with increasing number of psychological co-

morbidities (77.8% with five, versus 65.2% with four, 59.2% with three, 46.8% with two, 

42.4% with one, and 33.6% with none, p<0.001 for trend) (Table 1). 

 

Consultation Behavior, Commencement of New Treatment, and Disease Impact and 

Severity During Follow-up According to Number of Psychological Co-morbidities at 

Baseline 

 Overall, 452 (56.0%) of 807 individuals were followed-up successfully at 12 months. 

Smokers (13.6% of non-responders, versus 6.9% of responders, p=0.001) and younger 

individuals (mean age of non-responders 44.9 years, versus 49.1 years in non-responders, 

p<0.001) were less likely to be followed up, whereas those with a university or postgraduate 

level of education were more likely to be followed up (44.2% of responders, versus 32.4% of 

non-responders, p=0.001) (Table 2). There were no other significant differences, including in 

terms of IBS subtype, IBS symptom severity at baseline, presence of continuous abdominal 

pain at baseline, or degree of psychological co-morbidities. 

The proportion of individuals consulting their primary care physician (32.8% with no 

psychological co-morbidities, versus 52.4% with five psychological co-morbidities, p=0.017) 

or commencing a new treatment for their IBS (70.2% with no psychological co-morbidities, 

versus 76.2% with five, p=0.02) increased generally with increasing number of psychological 

co-morbidities, although these differences were not statistically significant (Table 3). 
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However, the number of new treatments commenced for IBS increased significantly 

according to psychological co-morbidities at baseline (p<0.001 for trend). In addition, the 

proportion of individuals who had seen a gastroenterologist (21.4% with no psychological co-

morbidities, versus 24.3% with one, 29.5% with two, 14.8% with three, 50.0% with four, and 

33.3% with five, p=0.001 for trend), and who reported that symptoms impacted on daily 

activities ≥50% of the time (41.2% with no psychological co-morbidities, versus 58.6% with 

one, 67.9% with two, 72.1% with three, 90.0% with four, and 90.5% with five, p<0.001 for 

trend) increased according to number of psychological co-morbidities. The proportion of 

individuals with continuous abdominal pain at 12 months increased with each increase in 

psychological co-morbidity (22.1% with none, versus 27.9% with one, 37.2% with two, 

45.9% with three, 56.0% with four, and 61.9% with five, p<0.001 for trend). A greater 

proportion of those with higher numbers of psychological co-morbidities at baseline reported 

severe symptoms at 12-month follow-up, according to the IBS-SSS (24.4% with none, versus 

25.2% with one, 50.0% with two, 52.5% with three, 64.0% with four, and 66.7% with five, 

p<0.001), and median IBS-SSS scores at 12 months increased significantly with increasing 

number of psychological co-morbidities (median score 220.0 in those with no psychological 

co-morbidity, versus 250.0 with one, 302.5 with two, 305.0 with three, 350.0 with four, and 

360.0 with five, p<0.001 for trend). There was a non-significant trend for those with a higher 

number of psychological co-morbidities at baseline, but without severe IBS symptoms at 

baseline, to have developed severe IBS symptoms at follow-up (p=0.021). Finally, the 

number of psychological co-morbidities at baseline predicted the number of psychological 

co-morbidities at follow-up; more than 50% of individuals with five psychological co-

morbidities at baseline still had five at follow-up (p<0.001 for trend). 
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DISCUSSION 

 This 12-month longitudinal follow-up study has examined the prevalence of 

psychological co-morbidity, including anxiety, depression, somatic symptom disorder, 

perceived stress, and gastrointestinal symptom-specific anxiety, and its effect on the 

prognosis of Rome IV-defined IBS. Almost 70% of participants had at least one 

psychological co-morbidity, and almost 50% had at least two. Those with a higher number of 

psychological co-morbidities were younger, more likely to smoke, less likely to drink 

alcohol, and less likely to have achieved a university level of education. In addition, there 

was a cumulative effect of number of psychological co-morbidities on IBS symptom severity 

at baseline. During follow-up, those with higher levels of psychological co-morbidity were 

significantly more likely to have seen a gastroenterologist, cycle through more treatments, 

and to report severe IBS symptoms, which had a significantly greater impact on their 

activities of daily living, as well as continuous abdominal pain. They were also more likely to 

have seen their primary care physician or commenced a new treatment for their IBS, although 

these latter differences were not statistically significant. Those without severe IBS symptoms 

at baseline were also more likely to develop severe symptoms at follow-up if they had higher 

levels of psychological co-morbidity at baseline, and levels of psychological co-morbidity at 

baseline also predicted degree of psychological co-morbidity at follow-up. 

 We recruited a large number of individuals who self-identified as having IBS and who 

also met the Rome IV criteria for IBS. Because some had never seen a doctor for their IBS 

symptoms, some had seen their primary care physician and some had seen a 

gastroenterologist, it is likely that this sample is an accurate representation of individuals with 

IBS in the UK, which underlines the magnitude of the association between IBS and poor 

psychological health. However, these individuals may not be generalizable to a US 

population with IBS. We obtained near complete data for the variables of interest because of 
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the use of mandatory fields in our online questionnaire both at baseline and follow-up. All the 

questionnaires we used were validated, are well-accepted instruments, and have been used 

widely in studies in IBS and other chronic gastrointestinal diseases.  

Because we recruited individuals directly from the community, to better represent 

individuals with IBS, we did not check their medical records to rule out other organic 

diseases that may lead to similar symptoms, such as coeliac disease or inflammatory bowel 

disease. (35, 36) However, given that IBS is more prevalent than these conditions in the 

community, the fact that national UK guidance recommends ruling out coeliac disease and 

inflammatory bowel disease in people with suspected IBS, via coeliac serology and fecal 

calprotectin, (37, 38) and given that 95% of individuals had consulted their primary care 

physician about their IBS symptoms prior to recruitment in this study, we believe that it is 

likely that these individuals had IBS. The questionnaire was completed online, so we are 

unable to assess how many individuals chose not to complete the questionnaire, or whether 

those who responded are broadly representative of all the people with IBS registered with 

these three organizations. We relied on the motivation of individuals to complete two 

questionnaires 12 months apart; our response rate of 56% is similar to other follow-up studies 

conducted in gastrointestinal diseases. (39-42) However, there were some significant 

differences between responders at 12 months and non-responders, meaning that the 

individuals who provided longitudinal follow-up data may not be representative of the entire 

sample. We asked participants to state whether they had seen a primary care physician or 

gastroenterologist over the 12-month follow-up period of the study, which may be prone to 

recall bias. Although we used validated questionnaires to determine the proportion of 

individuals with abnormal scores for each psychological co-morbidity, (16, 28, 30, 33) these 

are proxy measures for their presence or absence, as the questionnaires measure symptoms 

rather than actual disorders. The latter are only able to be established via a psychiatric or 
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psychological interview. However, these proxies are practical, often used and widely 

accepted in studies like this. (12, 14, 15, 20, 21, 40) Our approach of using the upper tertile to 

define abnormal levels of perceived stress or gastrointestinal symptom-specific anxiety is a 

compromise related to a lack of validated cut-off levels, although parallels the methodology 

in other studies. (15) Finally, we limited our study to five psychological co-morbidities, 

which have been extensively studied in IBS, but there may be other important psychological 

factors affecting outcomes in individuals with IBS. 

Although two recent cross-sectional surveys have examined the relationship between 

increasing levels of psychological co-morbidity and IBS symptom severity, (15, 43) one of 

which included physiological test results within the analysis, (43) both were relatively small. 

Crucially, neither conducted longitudinal follow-up, so were only able to report associations 

between the two, rather than examine cumulative effects of psychological co-morbidities on 

the prognosis of IBS, including healthcare seeking behavior, prognosis, and disease impact. 

Other weaknesses include the fact that patients were recruited from referral populations in 

both studies, implying that they are likely to have more severe IBS symptoms and higher 

levels of psychological co-morbidity. Prior to examining cumulative effects of psychological 

co-morbidities in IBS, Midenfjord et al. assessed nine different psychological co-morbidities 

individually, but only included five that were significantly associated with IBS symptoms in 

their analysis. (15) These included physical fatigue, gastrointestinal symptom-specific 

anxiety, perceived stress, pain catastrophizing, and trait anxiety. In contrast, somatic 

symptom disorder and depression, whose association with IBS is well-recognized, (21, 44, 

45) were not significant, which could perhaps be explained by the small sample size of the 

study. (15) 

In the present study, we focused on common psychological co-morbidities in IBS. 

There are a variety of other psychological constructs, or measures, worth exploring in future 
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studies. For example, there is some research indicating that personality traits might contribute 

to the development of IBS. (46, 47) Other concepts, more amenable to change than 

personality traits, such as psychological flexibility, which is the extent to which a person can 

cope with changes in circumstances, and absent in many forms of psychopathology, (48) or 

experiential avoidance, which is attempts by the individual to change internal experiences, 

such as thoughts or emotions, might be of interest to future researchers. The latter is often 

considered to have a moderating effect on the relationship between psychological 

experiences, such as health anxiety, and other psychological constructs, including depression 

and stress. (49) Preliminary studies suggest that acceptance and commitment therapy might 

decrease experiential avoidance and is useful in reducing psychological distress in people 

with gastrointestinal disorders. (50, 51) Similarly, mindfulness-based therapies, which are 

derived from Buddhist contemplative practice, may reduce psychopathology, and improve 

bowel symptoms in IBS, although again the evidence, to date, is limited. (52, 53) 

Mindfulness is proposed to reduce stress via emotion regulation, such as positive reappraisal 

attention regulation, body awareness, and change in self-perspective. (54) 

Our results demonstrate that, with increasing levels of psychological co-morbidity, 

individuals with Rome IV IBS have worse IBS symptoms at baseline, seek more healthcare 

consultations, cycle through more treatments, and have a worse prognosis, in terms of 

severity and impact of symptoms, and psychological health, at follow-up. Rates of reporting 

of continuous pain increased, with number of psychological co-morbidities, suggesting 

central sensitization, which is in keeping with previous literature demonstrating that anxiety 

and hypervigilance lead to amplification of central pain processing. (55) This reflects the fact 

that there are a subgroup of individuals with IBS with a high psychological burden, whose 

symptoms are likely to be refractory to current conventional medical therapies, (56-58) which 

focus mainly on the physical symptoms of either intermittent abdominal pain or stool form 
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and frequency, rather than addressing continuous abdominal pain or psychological factors. In 

fact, psychological assessment of individuals with IBS is not part of routine clinical practice 

and, in the UK, psychological therapies are only recommended as a last resort after the failure 

of pharmacological therapies. (37) Although recent trials assessing the effectiveness of 

psychological therapies, such as CBT or gut-directed hypnotherapy, in the treatment of 

patients with IBS with refractory symptoms have produced encouraging long term results, 

(22, 59-61) many RCTs of psychological therapies in IBS are not restricted to this particular 

patient group, suggesting they are likely to be beneficial at an earlier stage in the disease, and 

before symptoms become refractory. Further, an integrated approach to treatment, which 

targets psychosocial functioning as well as bowel symptoms, has been increasingly 

demonstrated as likely to improve biopsychosocial outcomes in those with IBS,(62-65) as 

well as other populations within gastroenterology.(66, 67) 

In summary, individuals with Rome IV-defined IBS with higher levels of 

psychological co-morbidities had more severe IBS symptoms at baseline and were more 

likely to seek healthcare and cycle through more treatments for their symptoms during 

follow-up. In addition, the prognosis of their disease, in terms of IBS symptoms and their 

impact on routine daily activities, as well as psychological health, was worse. Our findings 

have important clinical implications. Unless psychological health is assessed formally in 

clinical practice, this subgroup of patients with IBS with a high psychological burden, and 

whose prognosis is worse, will not be identified, and their problems addressed. We believe, 

therefore, that this should be part of the routine evaluation of patients with IBS. In addition, 

access to formal psychological assessment and psychological therapies for those patients with 

a high psychological burden should be improved, as there is evidence that this may alter the 

natural history of IBS for this subgroup of patients.(68) Specialist clinics should consider 

embedding these within the framework of their outpatient service, including evidence-based 



Goodoory et al.                                            Page 20 of 39 
 

telehealth services to improve access for those based outside metropolitan areas.(69) Our 

findings also have implications for future research. Although there is an association between 

psychological co-morbidity and severity of IBS symptoms, as well as prognosis, it remains 

unclear which psychological co-morbidity has the greatest effect on the prognosis of IBS, 

although anxiety was the most common in this study, and whether one of these psychological 

co-morbidities is driving others. In addition, although we have assessed the cumulative 

effects of psychological co-morbidities on the prognosis of IBS during 12 months of follow-

up, the longer-term effects are unknown. Future studies should address these issues. 

 

ACKNOWLEDGEMENTS 

We are grateful to the participants who gave their time freely to answer our questionnaire. 

 

CONFLICTS OF INTEREST/STUDY SUPPORT 

 

Guarantor of the article: ACF is guarantor. 

 

Specific author contributions: VCG, AMW, YY, LAH, CJB, and ACF conceived and 

drafted the study. CJB collected all data. VCG, CJB, ACF analyzed and interpreted the data. 

VCG, AMW, and ACF drafted the manuscript. All authors have approved the final draft of 

the manuscript. 

 

Financial support: None. 

 



Goodoory et al.                                            Page 21 of 39 
 

Potential competing interests: Vivek C. Goodoory: none. Antonina Mikocka-Walus: none. 

Lesley A. Houghton: none. Yan Yiannakou: none. Christopher J. Black: none. Alexander C. 

Ford: none.  



Goodoory et al.                                            Page 22 of 39 
 

REFERENCES 

 

1. Mearin F, Lacy BE, Chang L, et al. Bowel Disorders. Gastroenterology 

2016;150:1393-1407. 

2. Ford AC, Sperber AD, Corsetti M, et al. Irritable bowel syndrome. Lancet 

2020;396:1675-1688. 

3. Oka P, Parr H, Barberio B, et al. Global prevalence of irritable bowel syndrome 

according to Rome III or IV criteria: a systematic review and meta-analysis. Lancet 

Gastroenterol Hepatol 2020;5:908-917. 

4. Sperber AD, Bangdiwala SI, Drossman DA, et al. Worldwide Prevalence and Burden 

of Functional Gastrointestinal Disorders, Results of Rome Foundation Global Study. 

Gastroenterology 2020; doi: 10.1053/j.gastro.2020.04.014. 

5. Flacco ME, Manzoli L, De Giorgio R, et al. Costs of irritable bowel syndrome in 

European countries with universal healthcare coverage: a meta-analysis. Eur Rev Med 

Pharmacol Sci 2019;23:2986-3000. 

6. Zhang F, Xiang W, Li CY, et al. Economic burden of irritable bowel syndrome in 

China. World J Gastroenterol 2016;22:10450-10460. 

7. Peery AF, Crockett SD, Murphy CC, et al. Burden and Cost of Gastrointestinal, Liver, 

and Pancreatic Diseases in the United States: Update 2018. Gastroenterology 2019;156:254-

272.e11. 



Goodoory et al.                                            Page 23 of 39 
 

8. Holtmann GJ, Ford AC, Talley NJ. Pathophysiology of irritable bowel syndrome. 

Lancet Gastroenterol Hepatol 2016;1:133-146. 

9. Drossman DA, Hasler WL. Rome IV-Functional GI Disorders: Disorders of Gut-

Brain Interaction. Gastroenterology 2016;150:1257-61. 

10. Whitehead WE, Palsson O, Jones KR. Systematic review of the comorbidity of 

irritable bowel syndrome with other disorders: what are the causes and implications? 

Gastroenterology 2002;122:1140-56. 

11. Koloski NA, Jones M, Kalantar J, et al. The brain--gut pathway in functional 

gastrointestinal disorders is bidirectional: a 12-year prospective population-based study. Gut 

2012;61:1284-90. 

12. Koloski NA, Jones M, Talley NJ. Evidence that independent gut-to-brain and brain-

to-gut pathways operate in the irritable bowel syndrome and functional dyspepsia: a 1-year 

population-based prospective study. Aliment Pharmacol Ther 2016;44:592-600. 

13. Zamani M, Alizadeh-Tabari S, Zamani V. Systematic review with meta-analysis: the 

prevalence of anxiety and depression in patients with irritable bowel syndrome. Aliment 

Pharmacol Ther 2019;50:132-143. 

14. van Tilburg MA, Palsson OS, Whitehead WE. Which psychological factors 

exacerbate irritable bowel syndrome? Development of a comprehensive model. J Psychosom 

Res 2013;74:486-92. 



Goodoory et al.                                            Page 24 of 39 
 

15. Midenfjord I, Borg A, Törnblom H, et al. Cumulative Effect of Psychological 

Alterations on Gastrointestinal Symptom Severity in Irritable Bowel Syndrome. Am J 

Gastroenterol 2020; doi: 10.14309/ajg.0000000000001038. 

16. Spiller RC, Humes DJ, Campbell E, et al. The Patient Health Questionnaire 12 

Somatic Symptom scale as a predictor of symptom severity and consulting behaviour in 

patients with irritable bowel syndrome and symptomatic diverticular disease. Aliment 

Pharmacol Ther 2010;32:811-20. 

17. Jerndal P, Ringström G, Agerforz P, et al. Gastrointestinal-specific anxiety: an 

important factor for severity of GI symptoms and quality of life in IBS. Neurogastroenterol 

Motil 2010;22:646-e179. 

18. Blanchard EB, Lackner JM, Jaccard J, et al. The role of stress in symptom 

exacerbation among IBS patients. J Psychosom Res 2008;64:119-28. 

19. Labus JS, Mayer EA, Chang L, et al. The central role of gastrointestinal-specific 

anxiety in irritable bowel syndrome: further validation of the visceral sensitivity index. 

Psychosom Med 2007;69:89-98. 

20. Black CJ, Yiannakou Y, Houghton LA, et al. Epidemiological, Clinical, and 

Psychological Characteristics of Individuals with Self-reported Irritable Bowel Syndrome 

Based on the Rome IV vs Rome III Criteria. Clin Gastroenterol Hepatol 2020;18:392-398.e2. 



Goodoory et al.                                            Page 25 of 39 
 

21. Patel P, Bercik P, Morgan DG, et al. Irritable bowel syndrome is significantly 

associated with somatisation in 840 patients, which may drive bloating. Aliment Pharmacol 

Ther 2015;41:449-58. 

22. Black CJ, Thakur ER, Houghton LA, et al. Efficacy of psychological therapies for 

irritable bowel syndrome: systematic review and network meta-analysis. Gut 2020;69:1441-

1451. 

23. Ford AC, Lacy BE, Harris LA, et al. Effect of Antidepressants and Psychological 

Therapies in Irritable Bowel Syndrome: An Updated Systematic Review and Meta-Analysis. 

Am J Gastroenterol 2019;114:21-39. 

24. Black CJ, Yiannakou Y, Houghton LA, et al. Anxiety-related factors associated with 

symptom severity in irritable bowel syndrome. Neurogastroenterol Motil 2020;32:e13872. 

25. Barberio B, Houghton LA, Yiannakou Y, et al. Symptom Stability in Rome IV vs 

Rome III Irritable Bowel Syndrome. Am J Gastroenterol 2020; doi: 

10.14309/ajg.0000000000000946. 

26. Black CJ, Yiannakou Y, Guthrie EA, et al. A Novel Method to Classify and Subgroup 

Patients With IBS Based on Gastrointestinal Symptoms and Psychological Profiles. Am J 

Gastroenterol 2020; doi: 10.14309/ajg.0000000000000975. 

27. Palsson OS, Whitehead WE, van Tilburg MA, et al. Rome IV Diagnostic 

Questionnaires and Tables for Investigators and Clinicians. Gastroenterology 2016;150:1481-

1491. 



Goodoory et al.                                            Page 26 of 39 
 

28. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr 

Scand 1983;67:361-70. 

29. Kroenke K, Spitzer RL, Williams JBW. The PHQ-15: Validity of a new measure for 

evaluating the severity of somatic symptoms. Psychosom Med 2002;64:258-266. 

30. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health 

Soc Behav 1983;24:385-96. 

31. Cohen S, Williamson GM. Perceived stress in a probability sample in the United 

States. In: Oskamp SSS, editor. The social psychology of health. Oxford: Newbury Park, CA; 

1988. p. 31-67. 

32. Graff LA, Walker JR, Lix L, et al. The relationship of inflammatory bowel disease 

type and activity to psychological functioning and quality of life. Clin Gastroenterol Hepatol 

2006;4:1491-1501. 

33. Labus JS, Bolus R, Chang L, et al. The Visceral Sensitivity Index: Development and 

validation of a gastrointestinal symptom-specific anxiety scale. Aliment Pharmacol Ther 

2004;20:89-97. 

34. Francis CY, Morris J, Whorwell PJ. The irritable bowel severity scoring system: A 

simple method of monitoring irritable bowel syndrome and its progress. Aliment Pharmacol 

Ther 1997;11:395-402. 



Goodoory et al.                                            Page 27 of 39 
 

35. Sainsbury A, Sanders DS, Ford AC. Prevalence of irritable bowel syndrome-type 

symptoms in patients with celiac disease: a meta-analysis. Clin Gastroenterol Hepatol 

2013;11:359-65.e1. 

36. Fairbrass KM, Costantino SJ, Gracie DJ, et al. Prevalence of irritable bowel 

syndrome-type symptoms in patients with inflammatory bowel disease in remission: a 

systematic review and meta-analysis. Lancet Gastroenterol Hepatol 2020;5:1053-1062. 

37. Hookway C, Buckner S, Crosland P, et al. Irritable bowel syndrome in adults in 

primary care: summary of updated NICE guidance. BMJ 2015;350:h701. 

38. National Institute for Health and Care Excellance (NICE). The new faecal calprotectin 

care pathway [Internet]. [London]: NICE; 2018 [cited 2020 Nov 30]. 2018; Available from: 

https://www.nice.org.uk/sharedlearning/the-new-faecal-calprotectin-care-pathway. 

39. Bolling-Sternevald E, Aro P, Ronkainen J, et al. Do gastrointestinal symptoms 

fluctuate in the short-term perspective? The Kalixanda study. Dig Dis 2008;26:256-63. 

40. Nicholl BI, Halder SL, Macfarlane GJ, et al. Psychosocial risk markers for new onset 

irritable bowel syndrome--results of a large prospective population-based study. Pain 

2008;137:147-55. 

41. Gracie DJ, Guthrie EA, Hamlin PJ, et al. Bi-directionality of Brain-Gut Interactions in 

Patients With Inflammatory Bowel Disease. Gastroenterology 2018;154:1635-1646.e3. 

https://www.nice.org.uk/sharedlearning/the-new-faecal-calprotectin-care-pathway


Goodoory et al.                                            Page 28 of 39 
 

42. Gracie DJ, Hamlin JP, Ford AC. Longitudinal impact of IBS-type symptoms on 

disease activity, healthcare utilization, psychological health, and quality of life in 

inflammatory bowel disease. Am J Gastroenterol 2018;113:702-712. 

43. Simrén M, Törnblom H, Palsson OS, et al. Cumulative Effects of Psychologic 

Distress, Visceral Hypersensitivity, and Abnormal Transit on Patient-reported Outcomes in 

Irritable Bowel Syndrome. Gastroenterology 2019;157:391-402.e2. 

44. Arsiè E, Coletta M, Cesana BM, et al. Symptom-association probability between meal 

ingestion and abdominal pain in patients with irritable bowel syndrome. Does somatization 

play a role? Neurogastroenterol Motil 2015;27:416-22. 

45. Henningsen P, Zimmermann T, Sattel H. Medically unexplained physical symptoms, 

anxiety, and depression: a meta-analytic review. Psychosom Med 2003;65:528-33. 

46. Surdea-Blaga T, Băban A, Dumitrascu DL. Psychosocial determinants of irritable 

bowel syndrome. World J Gastroenterol 2012;18:616-26. 

47. Bouchoucha M, Devroede G, Girault-Lidvan N, et al. Psychological profiles of 

irritable bowel syndrome patients with different phenotypes. Intest Res 2020;18:459-468. 

48. Kashdan TB, Rottenberg J. Psychological flexibility as a fundamental aspect of 

health. Clin Psychol Rev 2010;30:865-78. 

49. Ducasse D, Fond G. [Acceptance and commitment therapy]. Encephale 2015;41:1-9. 



Goodoory et al.                                            Page 29 of 39 
 

50. Wynne B, McHugh L, Gao W, et al. Acceptance and commitment therapy reduces 

psychological stress in patients with inflammatory bowel diseases. Gastroenterology 

2019;156:935-945.e1. 

51. Ljotsson B, Falk L, Wibron Vesterlund A, et al. Internet-delivered exposure and 

mindfulness based therapy for irritable bowel syndrome - A randomized controlled trial. 

Behav Res Ther 2010;48:531-539. 

52. Thakur ER, Shapiro J, Chan J, et al. A systematic review of the effectiveness of 

psychological treatments for IBS in gastroenterology settings: Promising but in need of 

further study. Dig Dis Sci 2018;63:2189-2201. 

53. Gaylord SA, Palsson OS, Garland EL, et al. Mindfulness training reduces the severity 

of irritable bowel syndrome in women: Results of a randomized controlled trial. Am J 

Gastroenterol 2011;106:1678-1688. 

54. Hölzel BK, Lazar SW, Gard T, et al. How does mindfulness meditation work? 

Proposing mechanisms of action from a conceptual and neural perspective. Perspect Psychol 

Sci 2011;6:537-59. 

55. Icenhour A, Langhorst J, Benson S, et al. Neural circuitry of abdominal pain-related 

fear learning and reinstatement in irritable bowel syndrome. Neurogastroenterol Motil 

2015;27:114-27. 



Goodoory et al.                                            Page 30 of 39 
 

56. Black CJ, Burr NE, Camilleri M, et al. Efficacy of pharmacological therapies in 

patients with IBS with diarrhoea or mixed stool pattern: systematic review and network meta-

analysis. Gut 2020;69:74-82. 

57. Black CJ, Burr NE, Quigley EMM, et al. Efficacy of Secretagogues in Patients With 

Irritable Bowel Syndrome With Constipation: Systematic Review and Network Meta-

analysis. Gastroenterology 2018;155:1753-1763. 

58. Black CJ, Yuan Y, Selinger CP, et al. Efficacy of soluble fibre, antispasmodic drugs, 

and gut-brain neuromodulators in irritable bowel syndrome: a systematic review and network 

meta-analysis. Lancet Gastroenterol Hepatol 2020;5:117-131. 

59. Everitt HA, Landau S, O'Reilly G, et al. Cognitive behavioural therapy for irritable 

bowel syndrome: 24-month follow-up of participants in the ACTIB randomised trial. Lancet 

Gastroenterol Hepatol 2019;4:863-872. 

60. Lackner JM, Jaccard J, Keefer L, et al. Improvement in Gastrointestinal Symptoms 

After Cognitive Behavior Therapy for Refractory Irritable Bowel Syndrome. 

Gastroenterology 2018;155:47-57. 

61. Everitt HA, Landau S, O'Reilly G, et al. Assessing telephone-delivered cognitive-

behavioural therapy (CBT) and web-delivered CBT versus treatment as usual in irritable 

bowel syndrome (ACTIB): a multicentre randomised trial. Gut 2019;68:1613-1623. 



Goodoory et al.                                            Page 31 of 39 
 

62. Linedale EC, Mikocka-Walus A, Vincent AD, et al. Performance of an algorithm-

based approach to the diagnosis and management of functional gastrointestinal disorders: A 

pilot trial. Neurogastroenterol Motil 2018; 30:e13243. 

63. Linedale EC, Mikocka-Walus A, Gibson PR, et al. The Potential of Integrated Nurse-

Led Models to Improve Care for People With Functional Gastrointestinal Disorders: A 

Systematic Review. Gastroenterol Nurs 2020;43:53-64. 

64. Hungin AP, Becher A, Cayley B, et al. Irritable bowel syndrome: an integrated 

explanatory model for clinical practice. Neurogastroenterol Motil 2015;27:750-63. 

65. Chey WD, Keefer L, Whelan K, et al. Behavioral and Diet Therapies in Integrated 

Care for Patients With Irritable Bowel Syndrome. Gastroenterology 2020; doi: 

10.1053/j.gastro.2020.06.099. 

66. Lores T, Goess C, Mikocka-Walus A, et al. Integrated Psychological Care is Needed, 

Welcomed and Effective in Ambulatory Inflammatory Bowel Disease Management: 

Evaluation of a New Initiative. J Crohns Colitis 2019;13:819-827. 

67. Lores T, Goess C, Mikocka-Walus A, et al. Integrated Psychological Care Reduces 

Health Care Costs at a Hospital-Based Inflammatory Bowel Disease Service. Clin 

Gastroenterol Hepatol 2020; doi: 10.1016/j.cgh.2020.01.030. 

68. Basnayake C, Kamm MA, Stanley A, et al. Standard gastroenterologist versus 

multidisciplinary treatment for functional gastrointestinal disorders (MANTRA): an open-



Goodoory et al.                                            Page 32 of 39 
 

label, single-centre, randomised controlled trial. Lancet Gastroenterol Hepatol 2020;5:890-

899. 

69. Knowles SR, Mikocka-Walus A. Utilization and efficacy of internet-based eHealth 

technology in gastroenterology: a systematic review. Scand J Gastroenterol 2014;49:387-408. 

 



Goodoory et al.                                            Page 33 of 39 
 

Table 1. Characteristics of 807 Individuals Meeting Rome IV Criteria for IBS According to Number of Psychological Co-morbidities at 

Baseline.  

 0 

(n=245) 

1 

(n=177) 

2 

(n=139) 

3 

(n=103) 

4 

(n=89) 

5 

(n=54) 

p value* 

Mean age (SD) 52.3 

(15.2) 

45.5 

(15.6) 

46.1 

(14.3) 

44.8 

(15.0) 

44.0 

(12.5) 

42.6 

(13.5) 

<0.001 

Female gender (%) 199 (81.2) 150 (84.7) 125 (89.9) 94 (91.3) 79 (88.8) 46 (85.2) 0.09 

Married or co-habiting (%) 176 (71.8) 118 (66.7) 86 (61.9) 61 (59.2) 54 (60.7) 29 (53.7) 0.049 

University or postgraduate level of education (%) 124 (50.6) 77 (43.5) 49 (35.3) 32 (31.7) 21 (23.6) 11 (20.8) <0.001 

White Caucasian ethnicity (%) 240 (98.0) 165 (93.2) 130 (93.5) 94 (92.2) 84 (94.4) 46 (86.8) 0.023 

Smoker (%) 10 (4.1) 12 (6.8) 17 (12.2) 14 (13.7) 18 (20.2) 8 (14.8) <0.001 

Alcohol use (%) 153 (62.4) 112 (63.3) 80 (57.6) 46 (45.1) 31 (34.8) 20 (37.0) <0.001 

IBS after acute enteric infection (%) 32 (13.1) 20 (11.3) 21 (15.1) 12 (11.8) 12 (13.5) 9 (16.7) 0.88 

IBS subtype at baseline (%) 

Constipation 

Diarrhea 

Mixed stool pattern 

Unclassified 

 

46 (18.8) 

100 (40.8) 

88 (35.9) 

11 (4.5) 

 

23 (13.0) 

77 (43.5) 

72 (40.7) 

5 (2.8) 

 

29 (20.9) 

53 (38.1) 

55 (39.6) 

2 (1.4) 

 

17 (16.7) 

29 (28.4) 

52 (51.0) 

4 (3.9) 

 

15 (16.9) 

38 (42.7) 

34 (38.2) 

2 (2.2) 

 

12 (22.2) 

13 (24.1) 

28 (51.9) 

1 (1.9) 

 

 

 

 

0.15 
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Severity on IBS-SSS at baseline (%) 

Remission 

Mild 

Moderate 

Severe 

 

5 (2.0) 

52 (21.3) 

116 (47.5) 

71 (29.1) 

 

1 (0.6) 

18 (10.2) 

89 (50.3) 

69 (39.0) 

 

2 (1.4) 

10 (7.2) 

57 (41.0) 

70 (50.4) 

 

0 (0) 

6 (5.8) 

36 (35.0) 

61 (59.2) 

 

0 (0) 

1 (1.1) 

21 (23.6) 

67 (75.3) 

 

(0) 

3 (5.6) 

12 (22.2) 

39 (72.2) 

 

 

 

 

<0.001 

Median IBS-SSS score at baseline 247.5 270.0 305.0 330.0 365.0 381.5 <0.001 

Continuous abdominal pain at baseline (%) 82 (33.6) 75 (42.4) 65 (46.8) 61 (59.2) 58 (65.2) 42 (77.8) <0.001 

Abnormal HADS anxiety scores at baseline (%) 0 (0) 93 (52.5) 108 (77.7) 95 (92.2) 89 (100) 54 (100) <0.001 

Abnormal HADS depression scores at baseline (%) 0 (0) 5 (2.8) 22 (15.8) 41 (39.8) 64 (71.9) 54 (100) <0.001 

High somatic symptom disorder scores at baseline (%) 0 (0) 29 (16.4) 44 (31.7) 44 (42.7) 65 (73.0) 54 (100) <0.001 

High perceived stress scores at baseline (%) 0 (0) 9 (5.1) 44 (31.7) 75 (72.8) 80 (89.9) 54 (100) <0.001 

High gastrointestinal symptom-specific anxiety scores at baseline (%) 0 (0) 41 (23.2) 60 (43.2) 54 (52.4) 58 (65.2) 54 (100) <0.001 

*p value for one-way analysis of variance for continuous data and Pearson χ2 for comparison of categorical data. 

HADS; hospital anxiety and depression scale, IBS; irritable bowel syndrome, IBS-SSS; IBS symptom severity scoring system 
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Table 2. Characteristics of Individuals Meeting Rome IV Criteria for IBS Responding 

to the 12-month Questionnaire Compared with Non-responders.  

 Responded to 

Questionnaire at 12 

Months 

(n=452) 

Did not Respond to 

Questionnaire at 12 

Months 

(n=355) 

p 

value* 

Mean age (SD) 49.1 (14.3) 44.9 (15.7) <0.001 

Female gender (%) 386 (85.4) 307 (86.5) 0.66 

Married or co-habiting (%) 308 (68.1) 216 (60.8) 0.031 

University or postgraduate level of education 

(%) 

200 (44.2) 114 (32.4) 0.001 

White Caucasian ethnicity (%) 431 (95.4) 328 (92.9) 0.14 

Smoker (%) 31 (6.9) 48 (13.6) 0.001 

Alcohol use (%) 252 (55.8) 190 (53.7) 0.56 

IBS after acute enteric infection (%) 62 (13.7) 44 (12.4) 0.59 

IBS subtype at baseline (%) 

Constipation 

Diarrhea 

Mixed stool pattern 

Unclassified 

 

75 (16.6) 

181 (40.0) 

185 (40.9) 

11 (2.4) 

 

67 (18.9) 

129 (36.4) 

144 (40.7) 

24 (4.0) 

 

 

 

 

0.43 

Severity on IBS-SSS at baseline (%) 

Remission 

Mild 

Moderate 

Severe 

 

3 (0.7) 

58 (12.8) 

181 (40.0) 

210 (46.5) 

 

5 (1.4) 

32 (9.0) 

150 (42.4) 

167 (47.2) 

 

 

 

 

0.27 

Continuous abdominal pain at baseline (%) 209 (46.2) 177 (49.4) 0.32 

Abnormal HADS anxiety scores at baseline 

(%) 

246 (54.4) 193 (54.4) 0.99 
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Abnormal HADS depression scores at baseline 

(%) 

97 (21.5) 89 (25.1) 0.23 

High somatic symptom disorder scores at 

baseline (%) 

129 (28.5) 107 (30.1) 0.62 

High perceived stress scores at baseline (%) 145 (32.1) 117 (33.0) 0.79 

High gastrointestinal symptom-specific anxiety 

scores at baseline (%) 

138 (30.5) 129 (36.34) 0.082 

Number of psychological co-morbidities at 

baseline (%) 

0 

1 

2 

3 

4 

5 

 

 

131 (29.0) 

111 (24.6) 

78 (17.3) 

61 (13.5) 

50 (11.1) 

21 (4.6) 

 

 

114 (32.1) 

66 (18.6) 

61 (17.2) 

42 (11.8) 

39 (11.0) 

33 (9.3) 

 

 

 

 

 

 

 

0.057 

*p value for independent samples t-test for continuous data and Pearson χ2 for comparison of 

categorical data. 

HADS; hospital anxiety and depression scale, IBS; irritable bowel syndrome, IBS-SSS; IBS 

symptom severity scoring system 
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Table 3. Consultation Behavior, Commencement of New Treatment, and Disease Impact and Severity During Follow-up According to 

Number of Psychological Co-morbidities at Baseline Among 452 Individuals Meeting Rome IV Criteria for IBS. 

 0 

(n=131) 

1 

(n=111) 

2 

(n=78) 

3 

(n=61) 

4 

(n=50) 

5 

(n=21) 

p value* 

Saw a primary care physician regarding IBS during 12-month follow-up (%) 43 (32.8) 51 (45.9) 36 (46.2) 31 (50.8) 30 (60.0) 11 (52.4) 0.017 

Saw a gastroenterologist regarding IBS during 12-month follow-up (%) 28 (21.4) 27 (24.3) 23 (29.5) 9 (14.8) 25 (50.0) 7 (33.3) 0.001 

Commenced new treatment for IBS during 12-month follow-up (%) 92 (70.2) 72 (64.9) 65 (83.3) 42 (68.9) 43 (68.0) 16 (76.2) 0.02 

Number of new treatments commenced during 12-month follow-up (%) 

0 

1 

2 

3 

4 

5 

6 

 

39 (29.8) 

41 (31.3) 

36 (27.5) 

11 (8.4) 

4 (3.1) 

0 (0) 

0 (0) 

 

39 (35.1) 

24 (21.6) 

18 (16.2) 

23 (20.7) 

5 (4.5) 

0 (0) 

2 (1.8) 

 

13 (16.7) 

22 (28.2) 

20 (25.6) 

11 (14.1) 

6 (7.7) 

1 (1.3) 

5 (6.4) 

 

19 (31.1) 

16 (26.2) 

14 (23.0) 

9 (14.8) 

3 (4.9) 

0 (0) 

0 (0) 

 

7 (14.0) 

7 (14.0) 

17 (34.0) 

10 (20.0) 

5 (10.0) 

2 (4.0) 

2 (4.0) 

 

5 (23.8) 

3 (14.3) 

5 (23.8) 

3 (14.3) 

5 (23.8) 

0 (0) 

0 (0) 

 

 

 

 

 

 

 

<0.001 

Continuous abdominal pain at 12-month follow-up (%) 29 (22.1) 31 (27.9) 29 (37.2) 28 (45.9) 28 (56.0) 13 (61.9) <0.001 

Symptoms limit normal daily activities ≥50% of the time at 12-month follow-

up (%) 

54 (41.2) 65 (58.6) 53 (67.9) 44 (72.1) 45 (90.0) 19 (90.5) <0.001 
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Severity on IBS-SSS at 12-month follow-up (%) 

Remission 

Mild 

Moderate 

Severe 

 

9 (6.9) 

37 (28.2) 

53 (40.5) 

32 (24.4) 

 

2 (1.8) 

30 (27.0) 

51 (45.9) 

28 (25.2) 

 

2 (2.6) 

15 (19.2) 

22 (28.2) 

39 (50.0) 

 

1 (1.6) 

9 (14.8) 

19 (31.1) 

32 (52.5) 

 

0 (0) 

4 (8.0) 

14 (28.0) 

32 (64.0) 

 

0 (0) 

2 (9.5) 

5 (23.8) 

14 (66.7) 

 

 

 

 

<0.001 

Severe symptoms on IBS-SSS score at 12-month follow-up among 242 

individuals without severe symptoms at baseline (%) 

18 (18.6) 5 (7.6) 10 (29.4) 8 (32.0) 3 (23.1) 3 (42.9) 0.021 

Median IBS-SSS score at 12-month follow-up 220.0 250.0 302.5 305.0 350.0 360.0 <0.001 

Number of psychological co-morbidities at 12-month follow-up (%) 

0 

1 

2 

3 

4 

5 

 

96 (73.3) 

19 (14.5) 

12 (9.2) 

3 (2.3) 

1 (0.8) 

0 (0) 

 

35 (31.5) 

48 (43.2) 

14 (12.6) 

12 (10.8) 

1 (0.9) 

1 (0.9) 

 

7 (9.0) 

27 (34.6) 

21 (26.9) 

14 (17.9) 

7 (9.0) 

2 (2.6) 

 

9 (14.8) 

7 (11.5) 

13 (21.3) 

20 (32.8) 

8 (13.1) 

4 (6.6) 

 

1 (2.0) 

1 (12.0) 

6 (12.0) 

12 (24.0) 

18 (36.0) 

12 (24.0) 

 

0 (0) 

1 (4.8) 

0 (0) 

1 (4.8) 

7 (33.3) 

12 (57.1) 

 

 

 

 

 

 

<0.001 

*p value for one-way analysis of variance for continuous data and Pearson χ2 for comparison of categorical data. 

IBS; irritable bowel syndrome, IBS-SSS; IBS symptom severity scoring system 
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FIGURE LEGENDS. 

Figure 1. Overlap of Psychological Co-morbidity Amongst 562 Individuals with Rome 

IV IBS and at Least One Psychological Co-morbidity. 

Figure 2. Number of Individuals with Rome IV IBS with 0, 1, 2, 3, 4, or 5 Psychological 

Co-morbidities and the Proportion Reporting Severe Symptoms on the IBS-SSS Among 

Them. 

 


