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A Social Perspective on Positive Psychobiology
Social rewards, social risk, social nerves, and social genomics



How often do you feel happy?
How often do you feel satisfied? 

Keyes MHC-SF - Hedonic

Life has direction and meaning?
Grow and become a better person? 

Keyes MHC-SF – Eudaimonic

2 key results for positive psychobiology:

1. Upregulated antiviral biology (Type I IFN)
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“innate antiviral response”



How often do you feel happy?
How often do you feel satisfied? 

Keyes MHC-SF - Hedonic

Life has direction and meaning?
Grow and become a better person? 

Keyes MHC-SF – Eudaimonic

Fredrickson et al., PNAS, 2013

2 key results for positive psychobiology:

1. Upregulated antiviral biology (Type I IFN)

2. Central correlate: Eudaimonic Social Wellbeing



Well-being

Hedonic Eudaimonic

SocialPsychological
During the past month, how often did you feel …

• that you had something important to contribute to society
• that you belonged to a community (like a social group, or your neighborhood)
• that our society is a good place, or is becoming a better place, for all people
• that people are basically good
• that the way our society works makes sense to you

Mental Health Continuum – Short Form
Keyes, Journal of Consulting and Clinical Psychology, 2005

Social Well-Being
Keyes, Social Psych Quarterly, 1998
Keyes, Health and Social Behavior, 2002



Why would social well-being connect to antiviral biology?

Microbial allostasis



2 “social genomic programs” in immune cells

             attached/safe                          isolated/danger
          

                  (default)                                                    (stress)

        Close social contact?            No social support?   
      Defend against viruses       Defend against bacteria



How does the immune cell genome “sense” our social state?



Pro-social signal transduction

Cole, Curr Opin Beh Sci 2019

Genome

Social
processes

CNS
function

Peripheral
neurobiology

Cell signal 
transduction

Transcription
factors

Social signal transduction

↑ Pro-inflammatory cytokines

NF-κB, AP-1
EGR, GATA

β2-adrenergic receptor

SNS nerve fibers, NGF
norepinephrine

Persistent threat / “unsafety” 

CVD, neurodegeneration, cancer

Adverse social environments

Porges Comprehensive Psychoneuroendocrinol 2021



Ricon et al. Comprehensive PNE 2021
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Porges Psychophysiology 1995



How to make more Social Well-Being?



Seeman et al. Psychoneuroendocrinol 2020

Can pro-social engagement up-regulate Type I IFNs?

GenEx inter-generational mentoring program
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Cole et al. PNAS 2021

Monkey lockdown Non-classical monocytes PBMC Type I IFN mRNA
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Can pro-social engagement up-regulate Type I IFNs?
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Can pro-social engagement up-regulate Type I IFNs?

Cole et al. PNAS 2021
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Take-home points:

1. Well-being is linked to enhanced Type I IFN immune biology

2. Most related to the “social” aspect of well-being

3. Possibly an immunologic adaptation to “social pathogens” - viruses

4. Mammalian “social” parasympathetic activity appears to mediate
• PNS activation can enhance Type I IFN

• Social well-being can enhance Type I IFN

5. Beyond stress/threat conceptions of mind-body connection: 
•    Affordance for the risks of rewarding social connection

      
Walter Canon, - Fight, Flight, and Threat PhysiologySteve Porges - Social  Bonding Physiology
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Those only are happy (I thought) 
who have their minds fixed on some object other than their own happiness, 
on the happiness of others, 
on the improvement of mankind.

– John Stuart Mill, Autobiography, 1909 
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