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Introduction

The prevalence of psychosomatic symptoms such as fatigue, depression, anxiety and sleep deprivation is frequently
reported in patients suffering from irritable bowel syndrome (IBS) [1-3]. These psychosomatic co-morbidities in IBS are now
increasingly described as a consequence of dysfunction in bi-directional communications within so-called brain-gut axis
[4]. Based on this link, suggestions have been made to include psychosomatic evaluation into traditional IBS diagnosis to
improve its accuracy [5-6]. However, no suitable evaluation system has been developed so far to test psychosomatic status
of patients with IBS, which can potentially provide a rapid and effective decision support system in clinical IBS diagnosis.

Aims & Methods

We aim to develop a new psychosomatic evaluation system for IBS by using machine learning (ML) based classification
techniques and to deploy it online through an open access web application for global gastroenterology community.

A dataset comprising of three psychosomatic patient questionnaires i.e. hospital anxiety and depression scale (HADS),
Bergen insomnia scale (BIS) and Chalder fatigue scale (FSS) was collected from 84 participants enrolled in Bergen brain-gut
study [7]. This included 49 patients with IBS and 35 healthy controls (HC) . HADS questionnaire was further split into anxiety
(ANX) and depression (DEP) questionnaires.

After necessary pre-processing i.e. cleaning, imputation and stratified sampling, the dataset was split into training (60%),
validation (20%) and test sets (20%). Four patient questionnaires were arranged in all possible combinations resulting in
fifteen groups and each question was regarded as an independent symptom feature. The patient demographics i.e. age and
gender were also added to each group.

A customised sequential feature selection technique was applied on train set to select an array of feature vectors from
questionnaire group. These feature vectors were used to train Logistic regression models and the best model in each g,

was selected on basis of its performance on the validation set. The overall best performing model was selected on basis ot
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The overall best performing model achieved using the above described ML workflow, when applied on the test set,
accurately classified all (10) patients with IBS and 6 out of 7 HC, as shown in Table 1.

Table 1: A confusion matrix achieved from applying best performing model on the test set

HC IBS
HC6 1
IBSO 10

This led to accuracy and balanced accuracy scores of 94.1% and 92.9%, respectively. The recall and precision scores were
100% and 90.9%, respectively. The model used a combination of three questions from ANX and five questions from FSS
questionnaires and patient gender as its input.

Conclusion

The high classification accuracy of psychosomatic model on unseen data shows effectiveness of psychosomatic evaluation
in IBS diagnosis.

The feature vector associated with final psychosomatic model suggests prevalence of anxiety and fatigue in patients with
IBS.

Our ML based psychosomatic model is freely available at www.checkibs.com for testing and use.

References

[1] Banerjee, A, et al (2017). Anxiety and depression in irritable bowel syndrome. Indian Journal of Psychological Medicine,
39(6), 741-745.

[2] Frandemark, A., et al (2017). Fatigue: a distressing symptom for patients with irritable bowel syndrome.
Neurogastroenterology and Motility, 29(1), e12898.

[3] Melidis, C. et al (2018). A test of the adaptive network explanation of functional disorders using a machine learning
analysis of symptoms. Bio Systems, 165, 22-30.

[4] Martin, C. R. et al (2018). The Brain-Gut-Microbiome Axis. Cellular and molecular gastroenterology and hepatology, 6(2),
133-148.

[5] Polster, A. et al (2017). Mixture model analysis identifies irritable bowel syndrome subgroups characterised by specific
profiles of gastrointestinal, extraintestinal somatic and psychological symptoms. Alimentary Pharmacology & Therapeutics,
46(5), 529-539.

[6] Luo, Y. and Keefer, L. (2021). Role of psychological questionnaires in clinical practice and research within functional
gastrointestinal disorders. Neurogastroenterology and Motility, 33(12), e14297.

[7] Berentsen B., et al (2020). Study protocol of the Bergen brain-gut-microbiota-axis study: A prospective case-report
characterization and dietary intervention study to evaluate the effects of microbiota alterations on cognition and
anatomical and functional brain connectivity in patients with irritable bowel syndrome. Medicine, 99(37), e21950.

Disclosure

This project has received funding from the Horizon 2020 research and innovation programme under grant agreement No
895219.

Social Sharing

https://ueg.eu/library/www-checkibs-com-an-online-web-application-for-psychosomatic-symptoms-based-evaluation-of-irritable-bowel-syndrome-using-machin...  2/3


https://ueg.eu/
https://ueg.eu/about/myueg-community/myueg#myuegcommunity
https://my.ueg.eu/
https://ueg.eu/search
https://ueg.eu/contact-us
https://ueg.eu/young-gi
https://ueg.eu/patients
https://ueg.eu/industry
https://ueg.eu/press

20/12/2022,19:19 UEG - United European Gastroenterology

ueg myUEG Community ~ Haleem Noman O Q

=
About Week Education Research Quality of Care Public Affairs Publications Opportunities

Subscribe

Sign up with your email to receive UEG news and updates. We respect your privacy.

Headquarters UEG Week Registration More Social Media

Management : :
Mondial Congress & Events Imprint f 20 986 Followers

United European

Official UEG Week Registration Terms & Conditions 13 798 Followers
Gastroenterology

Partner

. Operngasse 20b
Wickenburggasse 1 = .
58 1040 Vienna, Austria

1080 Vienna, Austria Privacy Policy 2800 Subscribers

Media Policies 2 959 Followers

uegweek.registration@mondial-

office@ueg.eu
congress.com

Change cookie-settings 3440 Subscribers

T:+43 1997 1639
F:+43 1997 1639 10

T:+431588040
F:+43 158804 185

UEG copyright 2022. All rights reserved. Use of this website constitutes acceptance of the Privacy Policy and Terms & Conditions.

https://ueg.eu/library/www-checkibs-com-an-online-web-application-for-psychosomatic-symptoms-based-evaluation-of-irritable-bowel-syndrome-using-machin...  3/3


https://www.facebook.com/sharer/sharer.php?u=http://ueg.eu//library/www-checkibs-com-an-online-web-application-for-psychosomatic-symptoms-based-evaluation-of-irritable-bowel-syndrome-using-machine-learning-methods/249130
https://twitter.com/home?url=http://ueg.eu//library/www-checkibs-com-an-online-web-application-for-psychosomatic-symptoms-based-evaluation-of-irritable-bowel-syndrome-using-machine-learning-methods/249130&text=Tweet_Text_Here
https://www.linkedin.com/shareArticle?mini=true&url=http%3A%2F%2Fueg.eu%2F%2Flibrary%2Fwww-checkibs-com-an-online-web-application-for-psychosomatic-symptoms-based-evaluation-of-irritable-bowel-syndrome-using-machine-learning-methods%2F249130&title=&summary=summary_of_page&source=
mailto:office@ueg.eu
mailto:uegweek.registration@mondial-congress.com
https://ueg.eu/imprint
https://ueg.eu/terms-conditions
https://ueg.eu/press
https://ueg.eu/privacy-policy
https://www.facebook.com/myUEG
https://twitter.com/my_ueg
https://www.instagram.com/my_ueg/
https://www.youtube.com/user/UEGSecretariat
https://www.linkedin.com/company/ueg---united-european-gastroenterology/
https://ueg.eu/privacy-policy
https://ueg.eu/terms-conditions
https://ueg.eu/
https://ueg.eu/about/myueg-community/myueg#myuegcommunity
https://my.ueg.eu/
https://ueg.eu/search

