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            Key Points

                	
                  In our daily life, we often rely on executive, or cognitive, control processes, which optimize the flexible use of our limited cognitive resources to currently prioritized tasks. Such control may become necessary when automatic or previously learned behaviours can no longer achieve the goal.

                
	
                  An experimentally well-studied example of behavioural adjustment in changing environments is the kind of behavioural modulation that is triggered by the presence of competition or conflict between behavioural options. Studying the neural substrate and mechanisms of conflict-induced behavioural adjustment has opened an important window on to the neural basis of executive control.

                
	
                  From observations of anterior cingulate cortex (ACC) and dorsolateral prefrontal cortex (DLPFC) activation in tasks that elicited conflict, influential theories have emerged that suggested that the ACC detects the conflict and conveys conflict-related information to areas such as the DLPFC, leading to adjustments in executive-control levels and consequently to better performance when the subject faces the conflict again.

                
	
                  Recent studies have revealed striking similarities in conflict-induced behavioural adjustment between humans and monkeys, indicating that monkeys can provide a model to study the underlying neural substrates and mechanisms of such behaviour.

                
	
                  Recent studies in humans and monkeys indicate a crucial role for the DLPFC in adaptive and dynamic modulation of executive control, and also suggest involvement of the posterior parietal cortex, the inferior frontal junction area and the cerebellum in conflict-induced behavioural adjustment. However, these studies do not support a causal or indispensable role for the ACC in conflict-induced behavioural adjustment.

                


              

Abstract
The behavioural adjustment that follows the experience of conflict has been extensively studied in humans, leading to influential models of executive-control adjustment. Recent studies have revealed striking similarities in conflict-induced behavioural adjustment between humans and monkeys, indicating that monkeys can provide a model to study the underlying neural substrates and mechanisms of such behaviour. These studies have advanced our knowledge about the role of different prefrontal brain regions, including the anterior cingulate cortex (ACC) and the dorsolateral prefrontal cortex (DLPFC), in executive-control adjustment and suggest a pivotal role for the DLPFC in the dynamic tuning of executive control and, consequently, in behavioural adaptation to changing environments.
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                    Figure 1: Examples of tasks that involve conflict.[image: ]


Figure 2: Two main theories regarding the role of the anterior cingulate cortex in conflict-induced behavioural adjustment.[image: ]


Figure 3: Conflict-induced behavioural adjustment and prefrontal cell activity in monkeys.[image: ]


Figure 4: A model of the conflict detectionâ€“resolution process in goal-directed behaviour.[image: ]


Figure 5: Regions associated with conflict-induced behavioural adjustment in humans.[image: ]
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Glossary
	Event-related potential
	
                  (ERP). An electrophysiological response of the brain to an internal or external stimulus, which can be measured through electrodes on the scalp.

                
	Arrowâ€“word Stroop variant
	
                  A test in which subjects are presented with a left- or right-pointing arrow above a word (for example, 'left' or 'right') and have to indicate by button press the direction denoted by the word or arrow. The arrow and word might instruct the same direction (congruent condition) or opposite directions (incongruent condition) or only one of them might denote a direction (neutral condition).

                
	Saccade-countermanding task
	
                  A task in which subjects fixating their eyes on a spot at the centre of a display should change their gaze direction (saccade) towards a peripherally cued location when the fixation point goes off. In some trials the fixation spot reappears at an unpredictable time and the subjects should cancel the saccade.

                
	Obsessiveâ€“compulsive disorder
	
                  A behavioural disorder that makes people repeatedly and unnecessarily express a behaviour.

                
	Schizophrenia
	
                  A mental disorder that makes it difficult to have normal emotional responses, social interaction and organized thoughts and that is accompanied by unreal experiences, such as delusions or hallucinations.

                
	Mood disorder
	
                  A mood disorder is a mental disorder characterized by periods of depression that sometimes alternate with periods of elevated mood.

                
	Error-related negativity
	
                  A negative deflection in a response-locked ERP that reaches its peak âˆ¼100 ms after the response initiation in error trials.

                



Rights and permissions
Reprints and permissions


About this article
Cite this article
Mansouri, F., Tanaka, K. & Buckley, M. Conflict-induced behavioural adjustment: a clue to the executive functions of the prefrontal cortex.
                    Nat Rev Neurosci 10, 141â€“152 (2009). https://doi.org/10.1038/nrn2538
Download citation
	Issue Date: February 2009

	DOI: https://doi.org/10.1038/nrn2538


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        








            


            
        
            
                This article is cited by

                
                    	
                            
                                
                                    
                                        Mapping causal links between prefrontal cortical regions and
            intra-individual behavioral variability
                                    
                                

                            
                                
                                    	Farshad Alizadeh Mansouri
	Mark J. Buckley
	Keiji Tanaka


                                
                                Nature Communications (2024)

                            
	
                            
                                
                                    
                                        Conflict detection and resolution in macaque frontal eye fields
                                    
                                

                            
                                
                                    	Tao Yao
	Wim Vanduffel


                                
                                Communications Biology (2024)

                            
	
                            
                                
                                    
                                        Memory for abstract control states does not decay with increasing retrieval delays
                                    
                                

                            
                                
                                    	Moritz Schiltenwolf
	Andrea Kiesel
	David Dignath


                                
                                Psychological Research (2024)

                            
	
                            
                                
                                    
                                        Mental fatigue does not affect static balance under both single and dual task conditions in young adults
                                    
                                

                            
                                
                                    	Abubakar Tijjani Salihu
	Jibrin Sammani Usman
	Shapour Jaberzadeh


                                
                                Experimental Brain Research (2023)

                            
	
                            
                                
                                    
                                        The Association Between Cognitive Domains and Postural Balance among Healthy Older Adults: A Systematic Review of Literature and Meta-Analysis
                                    
                                

                            
                                
                                    	Nahid Divandari
	Marie-Louise Bird
	Shapour Jaberzadeh


                                
                                Current Neurology and Neuroscience Reports (2023)

                            


                

            

        
    

            
        





    
        

        
            
                

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



            

            
                

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



            

        
    


    
        
    

    
    

    
        
            
                
                    
                        
                            Advertisement

                            
    
        
            
                [image: Advertisement]
        

    


                        

                    

                

            

            

            

        

    






    
        
            
                Explore content

                	
                                
                                    Research articles
                                
                            
	
                                
                                    Reviews & Analysis
                                
                            
	
                                
                                    News & Comment
                                
                            
	
                                
                                    Videos
                                
                            
	
                                
                                    Current issue
                                
                            
	
                                
                                    Collections
                                
                            


                	
                            Follow us on Facebook
                            
                        
	
                            Follow us on Twitter
                            
                        
	
                            
                                Subscribe
                            
                        
	
                            Sign up for alerts
                            
                        
	
                            
                                RSS feed
                            
                        


            

        
    
    
        
            
                
                    About the journal

                    	
                                
                                    Aims & Scope
                                
                            
	
                                
                                    Journal Information
                                
                            
	
                                
                                    About the Editors
                                
                            
	
                                
                                    Journal Credits
                                
                            
	
                                
                                    Editorial input and checks
                                
                            
	
                                
                                    Editorial Values Statement
                                
                            
	
                                
                                    Journal Metrics
                                
                            
	
                                
                                    Publishing model
                                
                            
	
                                
                                    Editorial policies
                                
                            
	
                                
                                    Posters
                                
                            
	
                                
                                    Conferences
                                
                            
	
                                
                                    Web Feeds
                                
                            
	
                                
                                    Contact
                                
                            
	
                                
                                    Reviews Cross-Journal Editorial Team
                                
                            


                

            
        

        
            
                
                    Publish with us

                    	
                                
                                    For Authors
                                
                            
	
                                
                                    For Referees
                                
                            
	
                                Submit manuscript
                                
                            


                

            
        
    



    
        Search

        
            Search articles by subject, keyword or author
            
                
                    
                

                
                    
                        Show results from
                        All journals
This journal


                    

                    
                        Search
                    

                


            

        


        
            
                Advanced search
            
        


        Quick links

        	Explore articles by subject
	Find a job
	Guide to authors
	Editorial policies


    





        
    
        
            

            
                
                    Nature Reviews Neuroscience (Nat. Rev. Neurosci.)
                
                
    
    
        ISSN 1471-0048 (online)
    
    


                
    
    
        ISSN 1471-003X (print)
    
    

            

        

    




    
        
    nature.com sitemap

    
        
            
                About Nature Portfolio

                	About us
	Press releases
	Press office
	Contact us


            


            
                Discover content

                	Journals A-Z
	Articles by subject
	protocols.io
	Nature Index


            


            
                Publishing policies

                	Nature portfolio policies
	Open access


            


            
                Author & Researcher services

                	Reprints & permissions
	Research data
	Language editing
	Scientific editing
	Nature Masterclasses
	Research Solutions


            


            
                Libraries & institutions

                	Librarian service & tools
	Librarian portal
	Open research
	Recommend to library


            


            
                Advertising & partnerships

                	Advertising
	Partnerships & Services
	Media kits
                    
	Branded
                        content


            


            
                Professional development

                	Nature Careers
	Nature 
                        Conferences


            


            
                Regional websites

                	Nature Africa
	Nature China
	Nature India
	Nature Italy
	Nature Japan
	Nature Middle East


            


        

    

    
        	Privacy
                Policy
	Use
                of cookies
	
                Your privacy choices/Manage cookies
                
            
	Legal
                notice
	Accessibility
                statement
	Terms & Conditions
	Your US state privacy rights


    





        
    
        [image: Springer Nature]
    
    © 2024 Springer Nature Limited




    

    
    
    







    

    



    
    

        

    
        
            


Close
    



        

            
                
                    [image: Nature Briefing]
                    Sign up for the Nature Briefing newsletter â€” what matters in science, free to your inbox daily.

                

                
                    
                        
                        

                        
                        
                        
                        

                        Email address

                        
                            
                            
                            
                            Sign up
                        


                        
                            
                            I agree my information will be processed in accordance with the Nature and Springer Nature Limited Privacy Policy.
                        

                    

                

            


        


    

    
    

        

    
        
            

Close
    



        
            Get the most important science stories of the day, free in your inbox.
            Sign up for Nature Briefing
            
        


    









    [image: ]







[image: ]
