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HRV 

The HRV decreased under the 
negative emotion. And increased 
under the positive emotions. 
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Improvement of HRV Methodology for 
Positive/Negative Emotion Assessment 
(Wu, Lee, 2009) 
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Face temperature 
(Infrared Thermal Imaging) 

• decreased facial temperature is a 
sign of negative emotions 
(consistent with previous findings); 

• decreased nose temperature – 
disgust, fear and… happiness. 
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Emotion analysis in children through 
facial emissivity of infrared thermal 
imaging (Goulart et al, 2019) 
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Pupil dilation 

• there is significant difference 
between negative and positive 
emotions in terms of pupil 
sustainability, duration and dilation 
diameter. 
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Pupillary Behavior in Positive and 
Negative Emotions (Babiker et al, 2013) 
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Startle reflex 

• the startle response (an aversive reflex) is enhanced during a fear state 
and is diminished in a pleasant emotional context. 

• the effect is found when affects are prompted by pictures or memory 
images;  

• the effect changes appropriately with aversive conditioning, and may be 
dependent on right-hemisphere processing. 

Institute for Cognitive 
Neuroscience 
 
 

International Laboratory of 
Social Neurobiology 
 
 

Vegetative signs of emotion 
valence 
 

Emotion, attention, and the startle reflex 
(Lang et al, 1990) 
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Head motion 

• unpleasant pictures provoked more 
sway; 

• and faster movements than both 
neutral and pleasant pictures. 
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Head Motion Elicited by Viewing Affective 
Pictures as Measured by a New LED-Based 
Technique (Kosonogov et al, 2019) 



11 

Comparisons of Negative and Positive 
Emotions by Physiological measure 
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The psychophysiology of emotion 
(Cacioppo et al, 2000) 

Measure More in N than P* p 
Number of 

comparisons 

Diastolic blood pressure 0,54 0,01 7 

Blood volume 0,5 0,01 2 

Nonoscillary duration of the skin blood 
flow response -0,25 0,02 5 

Electrodermal response duration -0,29 0,01 5 

*greater activation by negative emotion compared to positive  
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Emotion Fingerprints or Emotion Populations? A Meta-Analytic 
Investigation of Autonomic Features of Emotion Categories 
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The psychophysiology of emotion 
(Cacciopo et al, 2000) 

• For anger: HR, CO, DBP, SBP, RR, and 
SCR + 

• For fear: HR, SBP, RR, and SCR + 

• For disgust: SCL and SCR + 

• For happiness: HR, DBP, RR, SCL, and 
SCR + 

• For sadness HR, DBP, SBP, and RR + 

 

(Siegel et al, 2018) 
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Autonomic Nervous System Activity During 
Positive Emotions: A Meta-Analytic Review 
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Findings in approach motivation 
dimension: 

• positive emotions are characterized by 
strong approach tendencies, such as joy 
and excitement, were accompanied by a 
higher sympathetic reactivity (e.g., DBP, 
MAP) than low-approach positive 
emotions like amusement. 

(Behnke et al, 2022) 

Mean effects (Cohen’s d) for each of the 11 discrete positive emotions with symbols 
representing the mean effect sizes and horizontal lines representing 95% confidence 

intervals 
 



14 

References 

1. Wu, W., & Lee, J. (2009, November). Improvement of HRV methodology for positive/negative emotion assessment. In 2009 5th International 
Conference on Collaborative Computing: Networking, Applications and Worksharing (pp. 1-6). IEEE. 

2. Kreibig, S. D. (2010). Autonomic nervous system activity in emotion: A review. Biological psychology, 84(3), 394-421. 

3. Goulart, C., Valadão, C., Delisle-Rodriguez, D., Caldeira, E., & Bastos, T. (2019). Emotion analysis in children through facial emissivity of infrared 
thermal imaging. PloS one, 14(3), e0212928. 

4. Babiker, A., Faye, I., & Malik, A. (2013, October). Pupillary behavior in positive and negative emotions. In 2013 IEEE International Conference on 
Signal and Image Processing Applications (pp. 379-383). IEEE. 

5. Lang, P. J., Bradley, M. M., & Cuthbert, B. N. (1990). Emotion, attention, and the startle reflex. Psychological review, 97(3), 377. 

6. Kosonogov, V., Martínez-Selva, J. M., Torrente, G., Carrillo-Verdejo, E., Arenas, A., & Sánchez-Navarro, J. P. (2019). Head motion elicited by 
viewing affective pictures as measured by a new LED-based technique. Multisensory research, 32(7), 575-588. 

7. Siegel, E. H., Sands, M. K., Van den Noortgate, W., Condon, P., Chang, Y., Dy, J., ... & Barrett, L. F. (2018). Emotion fingerprints or emotion 
populations? A meta-analytic investigation of autonomic features of emotion categories. Psychological bulletin, 144(4), 343. 

8. Behnke, M., Kreibig, S. D., Kaczmarek, L. D., Assink, M., & Gross, J. J. (2022). Autonomic nervous system activity during positive emotions: A meta-
analytic review. Emotion Review, 14(2), 132-160. 

 

Institute for Cognitive 
Neuroscience 
 
 

International Laboratory of 
Social Neurobiology 
 
 

Vegetative signs of emotion 
valence 
 


