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New method helps identify causal mechanisms in depression 

A new study in Biological Psychiatry: Cognitive Neuroscience and Neuroimaging looks at the 

driving influence of brain regions in depression 

Philadelphia, December 6, 2017 – People with major depressive disorder have alterations in the 

activity and connectivity of brain systems underlying reward and memory, according to a new study in 

Biological Psychiatry: Cognitive Neuroscience and Neuroimaging. The findings provide clues as to which 

regions of the brain could be at the root of symptoms, such as reduced happiness and pleasure, in 

depression. 

 

As the first of its kind, the new study by Prof. Edmund Rolls, Prof. Jianfeng Feng, Dr. Wei Cheng, and 

colleagues at the University of Warwick, UK uses a new approach to measure the influence of one brain 

region on another, referred to as effective connectivity, in depression. The approach goes beyond the 

limitations of previous brain imaging studies, which show if — but not how — activity of different brain 

regions is related. “The new method allows the effect of one brain region on another to be measured in 

depression, in order to discover more about which brain systems make causal contributions to 

depression,” said Prof. Rolls. 

 

“This represents an exciting new methodological advance in the development of diagnostic biomarkers 

and the identification of critical brain circuitry for targeted interventions for major depression,” said Dr. 

Cameron Carter, Editor of Biological Psychiatry: Cognitive Neuroscience and Neuroimaging. 

 

Rolls and colleagues compared 336 people with major depressive disorder to 350 healthy controls. Brain 

regions involved in reward and subjective pleasure received less drive (or reduced effective connectivity) 

in patients, which may contribute to the decreased feeling of happiness in depression.  

 

In addition, brain regions involved in punishment and responses when a reward is not received had 

decreased effective connectivity and increased activity, providing evidence for the source of sadness that 

occurs in the disorder.  

 

Memory-related areas of the brain had increased activity and connectivity in people with depression, 

which the authors suggest may be related to heightened memory processing, possibly of unpleasant 

memories, in depression. 

 

“These findings are part of a concerted approach to better understand the brain mechanisms related to 

depression, and thereby to lead to new ways of understanding and treating depression,” said Prof. Rolls. 

 

--- 
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Notes for editors 

The article is "Effective connectivity in depression," by Edmund T. Rolls, Wei Cheng, Matthieu Gilson, 

Jiang Qiu, Zicheng Hu, Hongtao Ruan, Yu Li, Chu-Chung Huang, Albert C. Yang, Shih-Jen Tsai, 

Xiaodong Zhang, Kaixiang Zhuang, Ching-Po Lin, Gustavo Deco, Peng Xie, and Jianfeng Feng 

(http://dx.doi.org/10.1016/j.bpsc.2017.10.004). It appears in Biological Psychiatry: Cognitive 

Neuroscience and Neuroimaging, published by Elsevier. 

 

Copies of this paper are available to credentialed journalists upon request; please contact Rhiannon 

Bugno at BPCNNI@UTSouthwestern.edu or +1 214 648 0880. Journalists wishing to interview the 

authors may contact Luke Walton, International Press Officer, University of Warwick, at +44 (0) 2476 150 

868 or L.Walton.1@warwick.ac.uk. 

 

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

 

Cameron S. Carter, M.D., 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. 

 

About Elsevier 

Elsevier is a global information analytics business that helps institutions and professionals progress 

science, advance healthcare and improve performance for the benefit of humanity. Elsevier provides 

digital solutions and tools in the areas of strategic research management, R&D performance, clinical 

decision support, and professional education; including ScienceDirect, Scopus, Scival, ClinicalKey and 

Sherpath. Elsevier publishes over 2,500 digitized journals, including The Lancet and Cell, more than 

35,000 e-book titles and many iconic reference works, including Gray’s Anatomy. Elsevier is part of RELX 

Group, a global provider of information and analytics for professionals and business customers across 

industries. www.elsevier.com 
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