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Developmental Origins of Health and Disease (DOHaD)
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Increased Risk for:

• Immune Dysfunction

• Autoimmune Diseases

• Mental Health Disorders

• Other health Problems

Postnatal Development

??



• Collaboration with Dr. Tina Chambers

• Ukraine: Mothers recruited during pregnancy: alcohol-
consuming and low/no alcohol-consuming

• Blood samples collected:

• Mothers: 2nd & 3rd trimesters of pregnancy
• Children: 2 – 3.5 years old

• Assessment of child neurodevelopment

• Measurement of cytokine levels

Evaluation of the impact of alcohol consumption on the 

maternal immune profile

Bodnar et al., Brain, Behavior, and Immunity (2018) Bodnar et al., Journal of Neuroinflammation (2020)



Overall cytokine profiles
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CIFASD second trimester - average
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Low/no alcohol-consumption; typical 

neurodevelopment (n = 60)  

Second Trimester

Low/no alcohol-consumption; 

neurodevelopmental delay (n = 35)  

Alcohol-consumption; typical 

neurodevelopment (n = 22)  

Alcohol-consumption; 

neurodevelopmental delay (n = 35)  

Bodnar et al., Brain, Behavior, and Immunity (2018)



Maternal cytokine connectivity models

Typical neurodevelopmentNeurodevelopmental delaysTypical neurodevelopment

Low/no exposure Alcohol exposure

Neurodevelopmental delays

p’s < 

0.001



Extending into adulthood

Low grade lifelong inflammation

Physical health problems

Mental health problems



❑ Demographic questionnaires
❑ Health surveys
❑ Mental health inventories 

(BDI, BAI)
❑ Stress questionnaires (PSS, 

PSW)

❑ NIH toolbox items 
(assessing attention,  
cognition, memory)

❑ Complete blood count (CBC)
❑ Customized cytokine panels
❑ Erythrocyte sedimentation rate (ESR)
❑ Health measures: Height, weight, blood 

pressure, temperature
❑ Medical records

Recruiting a cohort of adults with FASD (22 years old+) and unexposed adults.
• Adults with FASD
• Unexposed adults



Unexposed FASD
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Pre-clinical symptoms of early autoimmune disease 
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Atlanta
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PS Worry QuestionnairePerceived Stress Score
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Depression Inventory
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Mental health assessments during COVID-19 

COVID-19 Case Rate in BC1

June
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Summary and future directions

Figure: Raison, Capuron, Miller (2006)

• Adults with FASD show:

• Increased immune cell counts

• Elevated pre-clinical autoimmune score

• Increased levels of anxiety

• Increased rates of depression during the 

COVID-19 pandemic

• Ongoing work is examining levels of 

inflammatory proteins to explore risk vs. 

resilience to mental health problems in adults 

with FASD.
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