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Emotion regulation pathways in  
Mindfulness and Negative Emotion 



Clinical problems arising from emotion 
regulation deficits 

Neuroimaging of emotion regulation 
and effects of mindfulness 

Mindfulness-based interventions 
for emotion regulation problems 

This talk focuses on emotion regulation  
and the role of mindfulness 



Clinical problems arising from emotion 
regulation deficits 



• Primary disturbance of mood - mood and anxiety disorders 

• Prominent features – borderline and antisocial personality 
disorders, PTSD, alcohol and drug use disorders 

• Altogether, nearly 200 DSM diagnoses involve emotion 
dysregulation 

Emotion regulation and psychopathology 

Werner, K.W. & Gross, J.J. (2009) Emotion regulation and psychopathology: A conceptual framework.  
In Kring, A. & Sloan,  D. (Eds.), Emotion Regulation and Psychopathology. The Guilford Press, New York. 



Anger and aggression in psychiatric outpatients 

– Anger – 1/2 moderate-to-severe problems in past week 

– Aggression – 1/4 aggressive behavior 

Dysregulation of negative emotions is a common 
clinical problem 

   

MacArthur Study 

– 43% history of violence, 27.5% violent within 1 year post-
discharge from hospital 

 

CATIE 

– 19.1% violent in 6 mo follow-up period (3.6% serious) 

Monahan, J et al Rethinking Risk Assessment, 2001 

Swanson, JW. Arch Gen Psychiatry. 63:490-9, 2006 

Posternak &  Zimmerman M. J Clin Psychiatry 63(8):665-72, 2002 



Mindfulness-based interventions 
for emotion regulation problems 



Habits of mind and behavior 

Auto-pilot 

Multi-tasking 

Past    Future  



A definition of Mindfulness 

“The awareness that emerges from paying 
attention, on purpose, to the unfolding of 

experience from moment to moment.” 

- Jon Kabat-Zinn, 2003 



Mindfulness-Based Stress Reduction 

Classroom format facilitates discussion 
and group teaching of practices  

Classes include teaching of formal 
meditation practices and how to 
incorporate mindfulness into daily life 



JAMA Intern Med. 2014 Jan 6. doi: 10.1001/jamainternmed.2013.13018 



METHODS 

• Databases searched: MEDLINE, PsycINFO, EMBASE, PsycArticles, 
Scopus, CINAHL, AMED, the Cochrane Library.  

• Tools used: Systemic review software; random-effects meta-
analyses using standardized mean differences (effect size [ES]; 
Cohen d) 

• Only included RCTs with active control groups 

• Excluded studies in which meditation was not the foundation – 
yoga, tai chi, ACT, DBT 

• 18, 753 citations title-abstract reviewed, 1,651 full-text articles 
reviewed - 47 trials (N=3515) met inclusion/exclusion criteria 



RESULTS 

• Low or insufficient evidence that mantra meditation programs 
had an effect on any outcomes examined 

• Mindfulness meditation programs had moderate evidence of 
improved anxiety, depression and pain  

Outcome  8 weeks Range 3-6 mos Range 

Anxiety  0.38 [0.12-0.64] 

 

0.22 [0.02-0.43] 

Depression 

 

0.30 [0.00-0.59] 0.23 [0.05-0.42]  

 

Pain  0.33 [0.03- 0.62] 

 



Low evidence of improved quality of life and stress/distress 

Low evidence of no effect or insufficient evidence on positive 
mood, attention, substance use, eating habits, sleep, and 
weight 

No evidence that meditation programs were better than any 
active treatment (ie, drugs, exercise, progressive muscle 
relaxation, CBT and other behavioral therapies) 

RESULTS 



• The evidence suggests that mindfulness meditation 
programs could help reduce anxiety, depression, 
and pain in some clinical populations 

• Clinicians should be prepared to talk with their 
patients about the role that a meditation program 
could have in addressing psychological stress 

CLINICAL IMPLICATIONS 



Mindfulness-based cognitive therapy for depression 



27% 
28% 

71% 

Segal Z, et al. Arch Gen Psychiatry. 2010 Dec: 67(12):1256-64 



Emerging evidence for efficacy of MBCT for current 
episodes of depression 

Geschwind 2012 Br J Psychiatry 
– N = 130 randomized to MBCT vs. TAU 
– Reduction in depression scores greater with MBCT: 30-35% 

improvement vs. 10%, p<.001 
 

van Aalderen 2012 Psychol Med.  
– N = 205 randomized to MBCT vs. TAU 
– MBCT as effective for patients who were currently depressed 

as for patients who were in remission 



Neuroimaging of emotion regulation 
and effects of mindfulness 



Amygdala Anterior Cingulate 

Orbitofrontal 

Ventromedial 

Dorsolateral 



Functional MRI paradigms for studying emotion 
regulation 





Activation of emotion-generative and emotion-
regulatory regions by reappraisal are inversely 
correlated 



Drabant, EM. Biological Psychiatry 65, (5):367 – 373, 2009  

Trait differences in emotion regulation traits 
(reappraisal) are related to individual differences in 
amygdala and prefrontal responses 



Drabant, EM. Biological Psychiatry 65, (5):367 – 373, 2009  
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Resting state fMRI provides a measurement of 
functional brain connectivity 
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Correlation between seed ROI 
and other voxels 

Seed ROI 





Functional connectivity map from Amygdala 



Amygdala-orbitofrontal functional connectivity is 
inversely related to trait differences in anger 



Creswell et al., Psychosom Med 69:560-565 2007 

Trait mindfulness predicts functional activation 
in emotion regulation pathways 



Creswell, J et al., Psychosom Med 69:560-565 2007 



Sadness 

provocation elicits 

neural activation in 

midline self-

referential 

processing areas, 

 

and deactivation in 

visceral & somatic 

processing areas 



Mindfulness training changes neural response  
to sadness provocation 

Farb et al., 2010 



Trait mindfulness components: Kentucky Inventory 
of Mindfulness Scale 

1. Observing (Observe) - “I pay attention to how my emotions 
affect my thoughts and behavior” 

2. Describing (Describe) - “I'm good at finding the words to 
describe my feelings” 

3. Act with awareness (Aware) – “When I'm doing something, 
I'm only focused on what I'm doing, nothing else” 

4. Accept without judgment (Nonjudge) - “I tell myself that I 
shouldn’t be feeling the way I’m feeling” (reverse scored)  



Amygdala – OFC functional connectivity is 
positively correlated with trait mindfulness 



Diffusion Tensor Imaging 

• Measures diffusion (motion) of protons in water molecules. 

• Magnitude and direction of proton motion within a voxel can 

be described by a “tensor”. 

• Proton diffusion in “free” water (or cerebrospinal fluid) is 

isotropic, and also tends to be relatively isotropic in gray 

matter. 

• The linear structure of fiber tracts hinders proton diffusion 

and produces anisotropy. 

B 
A 



Amygdala structural connectivity with Insula and 
lateral OFC 



MBSR for maintenance of health behavior change 

• Relapse prevention model focused on role of stress and 
negative emotion 

• 3 year NIH grant will recruit healthy participants who have 
lost  5% weight in past year and randomize to MBSR or an 
active control (Healthy Living Course) 

Aims: 

1. MBSR will produce greater increases in amygdala-
orbitofrontal FC compared to HLC control 

2. Changes in FC will be correlated with change in negative 
emotions and weight 

3. FC change will predict improvement in health behaviors 
and weight loss maintenance at 6 mos follow-up 
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