
Biological Mechanisms of Socially 
Determined Pain - Implications for Pain 
Management



Disclosure Statement

• I have no financial relationships with any commercial 

interest related to the content of this activity.

• I will not discuss off-label use during my presentation.



Thank you to funders, participants, lab members, and collaborators

Disclosure Statement



Economic 
Stability

Social and 
Community Context

Neighborhood and 
Built Environment

Healthcare 
Access

and Quality

Education Access 
and Quality

A wide set of non-medical forces and systems, such as economic policies 

and systems, development agendas, social norms, social policies, and 

political systems, shape daily life and influence pain outcomes
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How do social factors “get under the skin” to 

impact pain outcomes?

Epigenetics



Why the Epigenome?

SAME 
GENOME

•



Education, work, life, family, etc.

Stigma, injustice, 

discrimination 



• Neuroinflammation and chronic pain
• Epigenetic alteration of genes involved in neuroinflammatory 

processes can affect the development and maintenance of chronic 

pain

• Stress can exacerbate inflammation and pain sensitivity

• Chronic pain and chronic stress are two sides of the same coin.

• Chronic stress can modify the expression of genes related to the 

stress response, such as the NR3C1 gene 

• These modifications can influence pain sensitivity  and threshold 

• Chronic pain and chronic stress

Pain and stress-related genomic 
pathways are more significant in 
Blacks than Whites with chronic low 
back pain



Internalized stigma of chronic pain is associated with worse pain outcomes 

and differential methylation of genes in the Hippo signaling pathway
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Aroke et al. 2022, doi.org/10.3389/fpain.2022.1021963

https://doi.org/10.3389/fpain.2022.1021963


Biological aging is a stronger predictor of chronic 
pain than chronological pain



Internalized stigma and perceived injustice in the experience 
of chronic pain  is associated with a faster pace biological 

aging and worse pain outcomes
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Freij et al. 2024 doi.org/10.1016/j.ynpai.2024.100170; Aroke et al. Unpublished work 



Pain severity and disability

Biological Aging 

Income and neighborhood 

deprivation

Jackson et al. 2023. doi.org/10.1016/j.socscimed.2023.116088 & Aroke et al. Unpublished work 

Lower socioeconomic status is associated with a faster pace of biological aging and worse pain 
outcomes. Epigenetic age acceleration mediates the relationship between SES and pain outcomes

https://doi.org/10.1016/j.socscimed.2023.116088


Implications and Conclusion
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