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New neural insights into processing uncertainty in obsessive-compulsive
disorder

Brain imaging reflects judgement difficulty, report researchers in Biological Psychiatry: Cognitive
Neuroscience and Neuroimaging

Philadelphia, September 12, 2023 — Obsessive-compulsive disorder (OCD) is a neurological
disorder characterized by repeated behaviors such as cleaning and checking despite clear objective
evidence of cleanliness, orderliness, and correctness. Although the disease is often mischaracterized as
a disorder of “fussiness,” the disorder actually stems from difficulty in processing uncertainty. However,
the neural underpinnings of that aberrant processing remains unknown.

Now, a new study in Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, published by
Elsevier, uses brain imaging to get a closer look at the underpinnings of uncertainty processing in OCD.

The authors, led by Valerie Voon, PhD, from the University of Cambridge, studied a group of patients with
OCD, another group of patients with severe OCD who had undergone a therapeutic surgical procedure
called capsulotomy, which is thought to decrease OCD-related brain activity, and healthy controls. In
addition to investigating brain processing in OCD, the researchers also wanted to examine the effects of
capsulotomy on processing.

Dr. Voon explained, “We used a simple card gambling task like that commonly used in drinking games.
Participants faced with an open card simply bet whether they thought the next card would be higher or
lower than the open card. At the extremes, with high or low open cards, certainty is high, but uncertainty
was much higher with cards near the middle of the deck.”

For the functional magnetic resonance imaging (fMRI) experiments, the researchers focused on brain
areas implicated in decision making, namely the dorsal anterior cingulate cortex (dACC) and the anterior
insula (Al). Participants with OCD displayed aberrant activity in this circuitry compared to healthy controls
while determining certainty.

Dr. Voon said, “Critically, patients with OCD showed slower decision making, but only when the outcomes
were more certain. Because these impairments appeared in both the OCD patients and those who had
improved after capsulotomy surgery, that suggests this cognitive mechanism might be a core feature
underlying why OCD develops, irrespective of how severe the symptoms might be.”

Dr. Voon added, “The imaging data may provide a representation of how OCD patients might struggle
with their symptoms. Whereas healthy individuals might be able to say, 'this is clean' and stop cleaning,
people with OCD might struggle with that sense of certainty, and perhaps spend more time wondering 'is
this still a bit dirty, or is this clean enough,' and clean further.”

The findings make clear that OCD is not a disorder of over-cleanliness but one of disordered brain
processing of certainty.
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Cameron Carter, MD, Editor of Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, said of
the work, “This very interesting study provides an important new perspective on the mechanism
underlying the disabling symptoms of OCD and suggests that developing new therapies targeting
uncertainty processing in the disorder, as well as the neural systems underlying these processes, such as
the dACC and Al, may offer new hope to those suffering from this difficult to treat and disabling disorder.”

Notes for editors

The article is "Evidence Accumulation and Neural Correlates of Uncertainty in Obsessive-Compulsive
Disorder," by Yi-Jie Zhao, Yingying Zhang, Qianfeng Wang, Luis Manssuer, Hailun Cui, Qiong Ding,
Bomin Sun, Wenjuan Liu, and Valerie Voon (https://doi.org/10.1016/].bpsc.2023.05.011). It appears as an
Article in Press in Biological Psychiatry: Cognitive Neuroscience and Neuroimaging, published by
Elsevier.

It is openly available at https://www.biologicalpsychiatrycnni.org/article/S2451-9022(23)00147-7/fulltext.

Copies of this paper are also available to credentialed journalists upon request; please contact Rhiannon
Bugno at BPCNNI@sobp.org. Journalists wishing to interview the authors may contact Valerie Voon at
vv247@cam.ac.uk or Yiejie Zhao at justwee@outlook.com.

The authors’ affiliations and disclosures of financial and conflicts of interests are available in the article.

Cameron S. Carter, MD, is Professor of Psychiatry and Psychology and Director of the Center for
Neuroscience at the University of California, Davis. His disclosures of financial and conflicts of interests
are available here.

About Biological Psychiatry: Cognitive Neuroscience and Neuroimaging

Biological Psychiatry: Cognitive Neuroscience and Neuroimaging is an official journal of the Society of
Biological Psychiatry, whose purpose is to promote excellence in scientific research and education in
fields that investigate the nature, causes, mechanisms and treatments of disorders of thought, emotion, or
behavior. In accord with this mission, this peer-reviewed, rapid-publication, international journal focuses
on studies using the tools and constructs of cognitive neuroscience, including the full range of non-
invasive neuroimaging and human extra- and intracranial physiological recording methodologies. It
publishes both basic and clinical studies, including those that incorporate genetic data, pharmacological
challenges, and computational modeling approaches. The 2022 Journal Impact Factor™ score, from
Clarivate, for Biological Psychiatry: Cognitive Neuroscience and Neuroimaging is 5.9 (Journal Citation
Reports™, Clarivate™, 2023). www.sobp.org/bpcnni

About Elsevier

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals
advance science and improve health outcomes for the benefit of society. We do this by facilitating insights
and critical decision-making for customers across the global research and health ecosystems.

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same
rigor to our information analytics solutions for researchers, academic leaders, funders, R&D-intensive
corporations, doctors, and nurses.
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Elsevier employs 9,000 people worldwide, including over 2,500 technologists. We have supported the
work of our research and health partners for more than 140 years. Growing from our roots in publishing,
we offer knowledge and valuable analytics that help our users make breakthroughs and drive societal
progress. Digital solutions such as ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support
strategic research management, R&D performance, clinical decision support, and health education.
Researchers and healthcare professionals rely on over 2,800 journals, including The Lancet and Cell;
46,000+ eBook titles; and iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation
and our external Inclusion & Diversity Advisory Board, we work in partnership with diverse stakeholders to
advance inclusion and diversity in science, research and healthcare in developing countries and around
the world.

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for
professional and business customers.
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