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“Mental Health” reflects a dynamic interplay of thoughts, 
experiences, feelings, and behaviors
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Major Depressive Disorder?

“Mental Health” reflects a dynamic interplay of thoughts, 
experiences, feelings, and behaviors
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Manic Episode?

“Mental Health” reflects a dynamic interplay of thoughts, 
experiences, feelings, and behaviors
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Uhlhaas et al. 2023, Molecular Psychiatry
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Caspi et al., 2020, JAMA Network Open
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Our “baselines,” range, and movement on these poles arise from 
the interplay of our fixed genes & our dynamic environments 
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Anxious-Avoidant Phenotype?
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So c ia l  en v ir o n men t
Siblings 
Parents
Peers
Grandparents
Teachers
Neighbors
Social institutions
Economic institutions
Cultural institutions
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New Zealand –based Dunedin Cohort
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In t e r n a l  en v ir o n men t
Microbes
Hormones
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We n eed  t o  embr a c e  
c o mpl ex it y

Multiple pollutants
Multiple psychiatric symptoms
Multiple timepoints /  ages
Multiple contextual factors



• 2,232 twin children 
• Born 1994-1995 
• In England and Wales
• Followed to age 18 (93% retention)

Belsky et al., 2019, Nature Human Behavior
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Assessed NOx and PM2.5

At 20x20m resolution down to home address



Significant air 
pollution -
neighborhood 
condition overlap

r =.37 r =.30

r =.25
r =.45

NOx
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Youth exposed to more air pollution experienced 
higher rates of General Psychopathology at age 18

Reuben et al., 
2021, JAMA 
Network Open
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We n eed  t o  embr a c e  
c o mpl ex it y

Multiple pollutants
Multiple psychiatric symptoms
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Wh y  is  a ir  po l l u t io n  r o bu s t l y  
a sso c ia t ed  w it h  g l o ba l  e l ev a t io n  in  
psy c h ia t r ic  sy mpt o ms?

A disordered brain?
• Weaker thought control

• Weaker impulse inhibition

• Wearer emotion regulation

• Etc.
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