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Talk Overview
Overarching question:
• How are stereotypes and prejudices regulated?

– Can interventions be designed to limit their effects?

My approach:
• Examine basic mechanisms of implicit race bias

– Incorporate models and methods from neuroscience

In this talk:
1. Introduce neuroscience model of implicit bias
2. fMRI study on processes involved in the regulation of bias



Stereotypes and affective bias
• Stereotypes

– Knowledge about social group
– Content-based 

• Affective bias
– Basic emotional response to a social group member
– Not necessarily related to specific content

• Previously, both assumed to reflect common 
underlying cognitive mechanism
– E.g., representation in semantic network
– Measured in similar ways
– Difficulty in predicting behavior from implicit measures



Neuroscience model of memory

from Squire & Knowlton (1994)
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fMRI support for model

1. Implicit evaluative race bias
• Associated with amygdala activation

– But not with areas involved in semantic 
associations

2. Implicit stereotyping
• Associated with activations in left 

temporal and frontal lobes
– But not with amygdala activity

RL

RL

Potanina, Pfeifer, and Amodio (under revision)



Implications of memory systems model

Parameter
Implicit 

stereotyping
Implicit 

affective bias

Acquisition

Activation

Regulation

Extinction

Expression

Probabilistic, slow 

Automatic, but flexible

?

Probabilistic, slow 

Person perception,
goal-directed action 

Single shot, fast

Automatic,
reactive

Never?

Basic approach/avoidance, 
nonverbal responses

?

Reviewed in Amodio (2008); see also Amodio & Devine (2006, 2008)



Present question
• How are implicit biases regulated?

– Are there differences for stereotyping and 
affective bias?

– Can the neuroscience of self-regulation inform 
the psychology of reducing prejudice?



Regulation and the prefrontal 
cortex

• Phineas Gage
– Tamping iron incident in 1843
– PFC damage “unleashed” his animal passions
– Inferred PFC involved in control and self-

regulation



How exactly is the PFC involved in regulation?
– Clues from neuroanatomy



Major pathways of PFC connectivity

Petrides & Pandya, 2004

Miller & Cohen (2001)



Neural regulation of implicit bias
• Major lateral PFC effects:

– Left PFC: Goal representation, action, tuning 
perception

– Right PFC: Inhibition of action
– Important role in regulating stereotypes?

• How are affective responses regulated?
– Traditional views suggest internal regulation of 

affective systems
– E.g., idea that the PFC “down-regulates” the 

amygdala



PFC-amygdala connectivity
(Ghashghaei, Hilgetag, & Barbas, 2007)



Role of medial PFC in regulating affective bias?
• Representing social knowledge

– Frith & Frith (1999), Mitchell et al. (2002)
• Regulation of interpersonal responses

– Amodio & Frith (2006), Amodio et al. (2006)
• Humanization process

– Harris & Fiske (2006, 2007,2009)

From Amodio & Frith (2006, Nature Reviews Neuroscience)



Present Study

Purpose
• Examine neural processes linked to regulation of 

stereotypes vs. affective bias
Predictions
• Stereotype regulation: lateral PFC
• Affective bias regulation: mPFC?
Implications
• Would suggest different psychological mechanisms 

and alternative interventions



Method

• 16 White American participants
• Main task (in the scanner)

– Designed to engage subjects in regulation of interpersonal 
vs. impersonal judgments of Black and White faces

• Outside of the scanner
– Self-report measures of prejudice and stereotyping



Cover Story
Participants were told:
• “We’re testing people’s ability to infer information 

about a person from a picture”
– Whether he/she is someone you’d befriend (personal)
– Types of activities a person enjoys (impersonal)

• “You will see people’s faces and judge them on 
these criteria”

• “We will be able to test accuracy of judgments”
– “We have information about each target’s traits, hobbies, 

and preferred qualities in a friend”
– “Will compare with info provided by participants”



Procedure
• Completed measures of one’s own friendship and 

activities preferences
• Chose one trait to make judgments about

• Rigged so all pick “athletic,” a Black stereotype

• Viewed pairs of faces (White, Black, Asian)
– Judged which is:

1) More athletic (“Athletic?”)
2) More likely to be your friend (“Friend?”)

• Judged same-race and mixed-race pairs of faces



Same-race: Trait judgments

•• No need for regulationNo need for regulation



Same-race: Friendship judgments

•• Regulation may be neededRegulation may be needed



Mixed-race judgments
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• Event-related within block design
• ITIs range from 2-12 s, optimized for event-

related design



Results: Task behavior
• Slower responding on mixed-race trials

• Subjects slowed down 
on mixed-race trials 
• t = 2.92, p = .01
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Brain activations during regulation

• Contrast: mixed-race vs. same-race face pairs
– Averaging across personal & impersonal judgment types
– Whole-brain, cluster-corrected

RL

A

P z = 28

Activity in:
• ACC
• mPFC
• Right lateral PFC



Regulation of stereotype judgments
Contrast: 

• Mixed-race trait vs. mixed-race friend judgments
Prediction:

• Right lateral PFC? (region linked to response inhibition)

Correction: whole-brain, cluster-corrected

Amodio & Potanina, in prep



Regulation of affective judgments
Contrast: 
• Mixed-race friend vs. mixed-race trait judgments
Prediction:
• mPFC regions linked to self/social cognition/mentalizing

Correction: whole-brain, cluster-corrected

Amodio & Potanina, in prep



Stereotype regulation: Trait (vs. Friendship)

Affective bias regulation: Friendship (vs. Trait)



Interpretation of findings

• Stereotypes regulated by changing goals and/or 
inhibiting unwanted actions
– Right lateral PFC involved in inhibiting stereotype-based 

responses
• Affective bias regulated through the engagement of 

social cognition (i.e., humanization)
– Medial PFC involved in regulating affect-based 

responses
– Regulation does not involve intra-psychic process of 

down-regulation



Implications for Interventions

• Regulation of affective bias 
– Involves seeing person in a new and more human light

• “Engagement” hypothesis 
– Interventions should highlight “humanness” and promote 

social interaction
• Regulation of stereotypes

– Involves a vigilance of stereotypes and a readiness to 
withhold expressions of the stereotype

– Direct suppression of thoughts or feelings probably not 
effective

• These processes interact (more research needed)
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