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Introduction 
Affective valence modulates spinal (nociceptive flexion reflex; NFR), and perceptual 
markers of pain. In a paradigm called Emotional Control of Nociception, viewing 
pleasant pictures decreases NFR & pain report while viewing unpleasant pictures 
increases NFR & pain report. To date, no study has examined whether emotion 
regulation (ER) strategies can influence emotional modulation of pain/NFR.    

Participants 
Participated in study: N = 45 

Conclusions 
Taken together, these findings suggest that suppression of emotions may disrupt a 
supraspinal circuit associated with emotional modulation of pain but has no influence 
on the brain-to-spinal cord circuit that emotionally modulates NFR. 
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Objective 
To examine whether suppress vs. enhance ER strategies influence affective picture 
modulation of pain/NFR in healthy, pain-free participants.   

Results 
 

 
 
 

 

Data Analysis  
¶ Linear Mixed Model ANOVAs were used to analyze emotional modulation of pain, 
NFR and whether ER alters ECON 

¶ Outliers were detected and replaced with nearest non-outlier neighbor value using 

Wilcoxôs MAD-median procedure 

¶ Significant Group x Content interactions were followed up with Fisherôs LSD  

 Experimental Procedure 
¶  NFR Threshold Testing 

¶  Spinally mediated NFR was assessed from biceps femoris EMG 

¶  Pain30 

¶  VAS rating greater than or equal to 30 (mildly painful)   

¶  Stimulation Intensity Determination for Emotional Induction Paradigm 

¶ Stimulation intensity was set to the highest of: 1.2x NFR threshold or pain threshold 
(1xPain30) 

¶  Emotional Induction Paradigm óEmotional Controls of Nociceptionô paradigm 

¶  Emotion Regulation Paradigm 

¶  Participants asked to ñEnhanceò or ñSuppressò emotions felt during second ECON 
presentation  

Methods: Nociceptive Flexion Reflex (NFR) 
¶  A spinally-mediated protective withdrawal reflex elicited by Aŭ fiber activation  

¶ Size of the reflex correlates with pain ratings and used for within-subject changes in 
spinal nociception 

¶ NFR magnitude: Biceps femoris EMG activity in the 90-150 ms post-stimulus 
 window 

¶ Calculated: d-score = mean EMG of 90-150 ms post-stimulation interval minus 
mean EMG of ī60-0 ms pre-stimulation interval divided by average SD of both 
intervals 

¶ Pain ratings made following each stimulation (range 0=no pain to 100=worst possible 
pain) 

NFR Window Stimulation 

Participant Characteristics (N = 45) 

Categorical Variables N (%) 

Female 32 (71%) 

Non-Hispanic White 32 (71%) 

Education: Partial College 32 (71%) 

Work Part time 25 (56%) 

Continuous Variables M(SD) 

Age 24.84 (8.20) 

Methods: Emotional Controls of Nociception (ECON) 
¶ 24 IASP pictures during Block 1 of ECON: 8 pictures per valence (unpleasant, neutral, 
pleasant) 

¶ 24 different IAPS pictures during Block 2 of ECON (with ER): 8 pictures per valence 
(unpleasant, neutral, pleasant) 

¶ Pictures presented independently for 6 seconds, 12-22s inter-picture interval 

¶ Stimulations randomly delivered during 50% of pictures 

 
 

¶  Exclusion criteria:  
¶ Chronic medical problems 
(Raynaudôs disease, neurological 
disorders, history of seizures) 
¶ Cardiovascular problems 
¶ Chronic pain condition (incl. regular 
headaches/migraines) 
¶ BMI > 35 
¶ Recent use of analgesic, antidepres-
sant, anxiolytic, antihypertensive 
medications 

Methods: Emotion Regulation Paradigm 

¶  Prior to ER + ECON paradigm (Block 2), participants assigned to ñSuppressò or 
ñEnhanceò ER group  

¶ Participants asked to practice ER strategy of choice for group: 
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Main effect of picture content  (F[1, 587.63]
=16.39, p<0.001) 
 

Significant Group x Block interaction (F[1, 343.07]
=105.61, p<0.001)  
 

The enhance group showed increases in arousal,  
regardless of content, and the suppress group 
showed decreases in arousal for all content 

Significant Content x Group x Block interaction (F
[1, 638.11]=145.56, p<0.001)  
 

The enhance group showed greater valence 
changes towards extremes and suppress showed 
greater changes towards neutral 

Main effect of picture content  (F[1, 548.62]
=47.83, p<0.001) 
 

Significant Group x Block interaction (F[1, 309.26]
=6.08, p=0.014) such that both groups displayed 
smaller NFR magnitudes from block 1 to block 2. 
 

Both groups displayed emotional modulation of 
NFR regardless of block 

Significant Content x Block interaction (F[1, 
442.60]=13.83, p<0.001)  
 

Significant Content x Group x Block interaction (F
[1, 443.00]=6.23, p=0.013)  
 

Notably, the suppress group failed to demonstrate  
emotional modulation of pain during block 2 

ñWhile watching each picture, you will be instructed to (SUPPRESS/ENHANCE) 
the emotion you are currently feeling in response to the picture. Suppose the emo-
tion you are feeling in response to a picture is disgust. With whatever disgust you 
might experience in response to the picture, we would like you to (decrease/
increase) the intensity of disgust you feel. Similarly, if the emotion you expe-
rience in response to a picture is sexual arousal, we would like you to (decrease/
increase) the intensity of sexual arousal you feel. However, you should not 
(suppress/enhance) the sexual arousal you are feeling by generating a differ-
ent emotion. Also, you should not just think of something unrelated to the picture.ò 


