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Magnetic brain stimulation alters negative emotion perception 

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

modulation of emotion in the brain  

Philadelphia, February 6, 2018 – A new study published in Biological Psychiatry: Cognitive 

Neuroscience and Neuroimaging reports that processing of negative emotion can be strengthened or 

weakened by tuning the excitability of the right frontal part of the brain.  

 

Using magnetic stimulation outside the brain, a technique called repetitive transcranial magnetic 

stimulation (rTMS), researchers at University of Münster, Germany, show that, despite the use of 

inhibitory stimulation currently used to treat depression, excitatory stimulation better reduced a person’s 

response to fearful images. 

 

The findings provide the first support for an idea that clinicians use to guide treatment in depression, but 

has never been verified in a lab. “This study confirms that modulating the frontal region of the brain, in the 

right hemisphere, directly effects the regulation of processing of emotional information in the brain in a 

'top-down' manner,” said Cameron Carter, M.D., Editor of Biological Psychiatry: Cognitive Neuroscience 

and Neuroimaging, referring to the function of this region as a control center for the emotion-generating 

structures of the brain. “These results highlight and expand the scope of the potential therapeutic 

applications of rTMS,” said Dr. Carter. 

 

In depression, processing of emotion is disrupted in the frontal region of both the left and right brain 

hemispheres (known as the dorsolateral prefrontal cortices, dlPFC). The disruptions are thought to be at 

the root of increased negative emotion and diminished positive emotion in the disorder. Reducing 

excitability of the right dlPFC using inhibitory magnetic stimulation has been shown to have 

antidepressant effects, even though it’s based on an idea—that this might reduce processing of negative 

emotion in depression—that has yet to be fully tested in humans. 

 

Co-first authors Swantje Notzon, M.D., and Christian Steinberg, Ph.D, and colleagues divided 41 healthy 

participants into two groups to compare the effects of a single-session of excitatory or inhibitory magnetic 

stimulation of the right dlPFC. They performed rTMS while the participants viewed images of fearful faces 

to evoke negative emotion, or neutral faces for a comparison. 

 

Excitatory and inhibitory rTMS had opposite effects—excitatory reduced visual sensory processing of 

fearful faces, whereas inhibitory increased visual sensory processing. Similarly, excitatory rTMS reduced 

participants’ reaction times to respond to fearful faces and reduced feelings of emotional arousal to fearful 

faces, which were both increased by inhibitory rTMS. 

 

Although the study was limited to healthy participants, senior author Markus Junghöfer, Ph.D., notes that 

“…these results should encourage more research on the mechanisms of excitatory and inhibitory 

magnetic stimulation of the right dlPFC in the treatment of depression.” 

mailto:BPCNNI@utsouthwestern.edu
http://dx.doi.org/10.1016/j.bpsc.2017.12.007
http://www.sobp.org/bpcnni
http://www.sobp.org/bpcnni


                                                                                                                 
 
 

--- 

 

Notes for editors 

The article is "Modulating emotion perception - Opposing effects of inhibitory and excitatory prefrontal 

cortex stimulation," by Swantje Notzon, Christian Steinberg, Peter Zwanzger, and Markus Junghöfer 

(http://dx.doi.org/10.1016/j.bpsc.2017.12.007). 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 Markus Junghöfer, Ph.D., at markus.junghoefer@uni-muenster.de. 

 

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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