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CONCLUSION 

METHOD 

RESULTS 
This work addresses specialized recruitment of brain regions in response to negative emotional provocation.  Specifically, we focus on affect-

labeling (describing emotions) as an emotion regulation strategy.  Previous studies, notably by Liebermann, have localized affect-labeling to the 

right ventrolateral prefrontal cortex (RVLPFC), after finding increased RVLPFC activity during an affect-labeling task.  Liebermann further reported 

concurrent amygdala suppression, which he suggested was the result of inhibition by the RVLPFC and the likely cause of reduced impact of 

negative emotion.  Our study investigated congruence of these findings with individual differences regarding affect-labeling.  Instead of cueing 

subjects to affect-label, we observed uninstructed emotion regulation, and explored individual differences (using well-established self-report 

measures). We recorded neural activity in timecourses over the stimulus presentation window, involving primary-disgust—inducing images with 

voice-over descriptions (rotting food, person vomiting, etc.) Although we confirmed lowered amygdala activity in adept affect-labelers, we found 

that these individuals displayed less overall RVLPFC activation in response to negative affective stimuli than those who relied on other 

mechanisms.  We speculate that, while the RVLPFC indeed suppresses the amygdala, the RVLPFC is implicated in a range of emotion regulation 

strategies, rather than exclusively in affect-labeling.  Concurrently, adept affect-labelers have stronger inhibitory pathways that suppress the 

amygdala, therefore requiring less RVLPFC activation to achieve a given degree of amygdala suppression.  Finally, as an antecedent emotion-

regulation strategy, affect-labeling targets negative emotion before it is fully formed, thereby preventing amygdala activation from reaching as high 

a level as it would in later mechanisms. Thus, adept affect-labelers may need less inhibition to reach appropriately low amygdala activation. 

In accordance with previous research, we predicted that spontaneous affect labeling by adept emotion regulators during negative affective stimulus presentation would elicit VLPFC upregulation.  

Contrary to expectation, RVLPFC activation was only observed during the stimulus period in individuals less adept at affect labeling and cognitive reappraisal, while those with better abilities exhibited 

RVLPFC activity increase during the response period (when affect labeling was more explicit).  This finding challenges the proposal that the RVLPFC is specifically associated with linguistic emotional 

processing. The pattern of activity in a more superior cortical region--RDLPFC--on the other hand, was more consistent with the expected dynamics.  It is possible, then, that instructed and 

spontaneous affect labeling proceed through distinct neural mechanisms.   
 

Our findings also contradicted previous research demonstrating an inverse relationship between RVLPFC and amygdala activity. Participants with high scores on affect labeling and reappraisal had 

relatively stable activation levels in the amygdala, with only a small spike at the response time; individuals with poor affect labeling and reappraisal, by contrast, showed a huge spike in amygdala 

activity during the response period. Further, individuals lower on cognitive reappraisal revealed significantly greater activity in the amygdala, despite their greater and more sustained activation of 

RVLPFC. No such dissociation was seen in the other two measures of linguistic emotion processing; however, the current study used a sample of healthy participants, and MSS and TAS measures 

may be only sensitive to clinically significant levels of ability and difficulty in describing emotions. Perhaps more discriminating measures would yield stronger correlations with amygdala activity. 
 

A second alternative interpretation allows that the RVLPFC is involved in affect labeling, but is implicated not only in verbal-linguistic emotion regulation strategies, but also in any emotion regulation 

attempt. If this is true, then the greater RVLPFC activation in response to negative affective provocation in individuals low on affect labeling and reappraisal may actually reflect the additional cognitive 

and neural effort they require to reduce the impact of negative emotion using less efficient emotion regulation strategies (such as suppression). Additionally, such an interpretation is consistent with an 

inhibitory pathway from the RVLPFC to the amygdala: such a pathway would be strengthened with use. In adept emotion regulators, then, this pathway would be more efficient and, therefore, require 

less RVLPFC engagement to deactivate the amygdala to an appropriate level. Furthermore, affect labeling and cognitive reappraisal are “early” emotion regulation strategies, so individuals using these 

strategies need only minimal activation of the RVLPFC to stabilize the emotion (compared to actively suppressing negative emotion): the lower amygdala activity observed in individuals good at 

cognitive reappraisal suggests that they display more efficient emotional response. 

Participants 

50 adults (21 male, 29 female), age 19-59 years (average 27.4 years). Of the initial fifty, three had incomplete data and were excluded.  All 

participants reported no history of neurological or psychiatric disorder. Participants were paid $50. 
 

Stimuli and Tasks 

Stimuli consisted of videos or photographs with audio voiceover, followed by a simple identification or opinion question to be answered by button 

press within a short response window.  Each stimulus for these tasks was one of sixteen photographs with voiceover narration.  Eight of these 

sixteen were of disgusting stimuli (e.g. rotting food), and eight were of neutral stimuli (e.g. a home-cooked meal).  Stimulus was followed by a 

three second response window.  Between-trial jitter of  0, 3 or 6 seconds (weighted 2,1,1) was included.  
 

Stimulus Presentation and Response 

Stimuli were presented using E-Prime 2.0 software. Images were projected using an Avotech projector, and viewed through a mirror attached to 

the head coil. Sound was presented through Avotech integrated headphones. Responses were made using Avotech serial response system by 

pressing one of four buttons with the index or middle finger of either the right or left hand. 
 

Behavioral Data Acquisition  

Participants completed:  the Mindfulness State Scale (MSS), focusing on describing feelings ; the Emotion Regulation Questionnaire (ERQ) for 

cognitive reappraisal; and the Toronto Alexithymia Scale (TAS-20), with an emphasis on difficulty describing feelings.  Higher scores on each scale 

indicated greater ability to describe feelings, higher reappraisal ability, and more difficulty in describing feelings, respectively.  
 

Magnetic Resonance Imaging & Analysis 

BOLD functional images were acquired with an Echo Planar imaging sequence, covering 38 contiguous slices with 3.8 x 3.8mm in-plane 

resolution (TR = 2000ms, TE = 20ms, 90˚ flip angle). General linear model (GLM) was used for whole brain statistical analysis in FIDL to identify 

the regions of interest.   Images were aligned to a talairach atlas space. For the purposes of defining regions, the disgust condition was analyzed 

using an assumed hemodynamic response function, which covered the period of stimulus presentation. The response period was modeled 

separately. GLMs also included estimates for the baseline, linear drift and other conditions in the run (not of interest to this analysis). Variable 

delays with resting fixation between tasks allowed estimation of a resting baseline. Regions were defined by identifying areas of significant 

correlation (whole brain multiple comparison corrected) between the assumed response and questionnaire score.  

For each ROI defined using the assumed GLM analysis, a separate GLM was used to estimate timecourses consisting of fifteen timepoints (one 

per functional volume, each lasting 2 secs). Leveraging the fact that stimulus presentation included voiceover, we used auditory region 

timecourses to identify timepoints 4-7 as the main interval of brain activation during the stimulus.  Similarly, motor regions showed from their 

timecourses that timepoints 9-10 were the peak for activation associated with response.   

INTRODUCTION 

Lieberman MD, Eisenberger NI, Crockett MJ, Tom SM, Pfeifer JH, Way BM. Putting feelings into words: affect labeling disrupts amygdala activity to affective stimuli. Psychol Sci 2007;18:421–8. 

"If you are distressed by anything external, the pain is not due to the thing itself but to your estimate of it, and this you have the power to revoke at 

any moment." Marcus Aurelius 

 

The idea that humans could tame and harness their emotions to improve their lives dates back to the dawn of the Common Era; yet the past 25 

years have seen a resurgence of interest in the study of emotion regulation.  To date, much of the work has centered on ways that humans 

deliberately alter their emotional experiences. One such form of intentional emotion regulation is cognitive reappraisal, a verbal-linguistic process 

of reinterpreting the meaning of an affective stimulus to reduce its emotional impact. Functional neuroimaging studies have linked cognitive 

reappraisal to increased activation of prefrontal regions implicated in cognitive control, attention, and linguistic processing of emotional 

information, as well as to reductions in amygdala activity and subjective emotional intensity. 

However, emotion regulation can occur relatively automatically and unconsciously as well as deliberately. One form of implicit emotion regulation 

that has recently entered the spotlight of neuroscientific investigation is affect labeling, the process of describing feelings with words.  Interestingly, 

affect labeling appears to be as effective at tempering negative emotions as the more effortful cognitive reappraisal, yet its efficacy has been 

dissociated from deliberate emotion regulation effort and even from awareness of its salutary effects.  

Functional MRI studies indicate that affect labeling is associated with activity in the right inferior frontal gyrus (also known as the right ventrolateral 

prefrontal cortex--RVLPFC); furthermore, the magnitude RVLPFC up-regulation by affect labeling is inversely correlated with amygdala activity. 

RVLPFC has thus been named the primary “center” for linguistic processing of affective information. As a mechanism for these effects, Lieberman 

et al (2007) suggest that RVLPFC recruitment in affect labeling activates an inhibitory cortico-limbic pathway that disrupts the course of emotional 

response by down-regulating the amygdala. Additionally, since studies of cognitive reappraisal have demonstrated recruitment of RVLPFC in 

deliberate reappraisal as well, affect labeling is likely a component process of cognitive reappraisal. In other words, if the main function of the 

RVLPFC is in affect labeling, as proposed by Lieberman et al (2007), then cognitive reappraisal and affect labeling both ameliorate the impact of 

negative emotion via a process initiated through RVLPFC recruitment.  

In prior studies implicating the RVLPFC in emotion regulation by affect labeling and cognitive reappraisal, participants were explicitly instructed to 

regulate their emotions.  By contrast, the present study investigated the recruitment of brain regions in spontaneous (uninstructed) emotion 

regulation; hence we examined the relationship between individual differences in self-reported affect labeling and cognitive reappraisal and the 

recruitment of RVLPFC and amygdala during negative affective provocation by disgust stimuli (with no instruction to regulate emotion).  We 

hypothesized that negative affective stimuli would elicit greater RVLPFC activity and amygdala inhibition in individuals with better emotion 

regulation strategies (affect labeling and cognitive reappraisal), compared to their less adept counterparts. 

ERQ “:Cognitive Reappraisal” 

 ERQ Cognitive reappraisal correlated with differences in activation in the VLPFC during the 

stimulus presentation window only. 

 Presentation of disgusting stimuli elicited greater BOLD activation of the RVLPFC (BA 45) in 

individuals with lower ERQ scores on reappraisal (lower 1/3 of participants compared to upper 

1/3).   Middle scores generally demonstrated intermediate activation and are not shown for 

ease of visualization in these graphs. 

 Stimulus Period: timepoints 4-7 
 Participants low on cognitive reappraisal exhibited early RVLPFC activity increase 

 No activation above baseline of RVLPFC for individuals with high reappraisal ability 

 Clear dissociation between high and low scorers 

o r= -0.4768; tdf=45=3.6386; p<0.001 

 Response Period:  timepoints 9-10 
 RVLPFC continued to be unregulated through the response period for individuals low on cognitive 

reappraisal 

 RVLPFC activity in participants high in reappraisal only increased during the response period 

 No longer any significant differences between high and low scorer 

o r= -0.2603; tdf=45=1.8086 

 MSS “Describe” 
 MSS Describe correlated with differences in activation in a second VLPFC region, also during the stimulus presentation window only 

 More adept affect labelers (high 1/3 of scorers on MSS describe) displayed lower overall BOLD activation in the right inferior frontal 

gyrus (BA 44), relative to the low scorers (low 1/3 of scores) 

 Stimulus Period:  timepoints 4-7 
 Participants with poorer affect labeling abilities showed an early increase in RVLPFC activity 

 No activation above baseline of RVLPFC for adept affect labelers 

 Clear dissociation between high and low scorers 

o r= -0.4816; tdf=45=3.6860; p<0.001 

 Response Period:  timepoints 9-10 
 RVLPFC activity remained elevated through the response period for poorer affect labelers 

 RVLPFC activity of more adept affect labelers only increased during the response period 

 No longer any significant differences between high and low scorers 

o r=-0.1856; tdf=45=1.2672 

TAS “Difficulty Describing”  
 TAS correlations revealed a different pattern in a more superior cortical region, although again the effect was most pronounced in the 

stimulus presentation window 

 Individuals worse at affect labeling  (high 1/3 of scorers on TAS “Difficulty Describing Feelings”) displayed lower overall BOLD in the right 

middle frontal gyrus (rMFG, BA 9; right dorsolateral prefrontal cortex) when presented with disgusting stimuli 

 Stimulus Period:  timepoints 4-7 
 High TAS scorers (poor affect labelers) showed deactivation, while lower TAS scores were not associated with a change in activation from baseline  

 Clear dissociation between high and low scorers 

o r= -0.4133; tdf=45=3.0445; p<0.002 

 Response Period:  timepoints 9-10 
 rMFG activity was elevated above to baseline in adept affect labelers 

 Relative to the stimulus period activation, all rMFG activity increased in all individuals, but this increase was stronger in poor affect labelers 

 No longer any significant differences between high and low scorers 

o r= -0.1572; tdf=45=1.0693 
Amygdala Activity 

 During the response period, participants with low self-reported reappraisal ability (lower 1/3 

of participants) showed elevation in right amygdala activity relative to baseline 

 Amygdala activity did not significantly deviate from baseline in individuals with high cognitive 

reappraisal in any part of the timecourse  

 Stimulus period:  timepoints 4-7 
 No correlation between scores and activation 

o ERQ “CR” r = -0.1056; tdf=45=0.7123 

 Response Period:  timepoints 9-10 
 Clear dissociation between low and high ERQ scorers  

o r= -0.3278; tdf=45=2.3278; p<0.05  

 MSS correlations did not show such a clear dissociation; nonetheless, we can still see that 

adept affect labelers had steady amygdala activity throughout the timecourse, while poor 

affect labelers exhibited a marked increase in amygdala activity during the response period 

compared to activity during the stimulus period 

Negative correlations of BOLD signal with ERQ 

“cognitive reappraisal” (green), MSS “describe” 

(blue), and TAS “difficulty describing” (red). 


