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Health effects of air pollution

• Chen, et al. Environ Health Perspect, 2020; Lancet Planetary Health, 2021; Chu, et al. Environ Pollut, 2021; Wang, et al. Environ Pollut, 2020.
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Long-term air pollution exposure and mental health service use 
among people recently diagnosed with psychotic and mood disorders.

South London 

• Newbury et al. Br J Psychiatry. 2021
CMHS, community mental health services
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Air pollution in childhood and adolescence associated with the 
development of psychopathology at the transition to adulthood

• Reuben et al. JAMA Network Open. 2021

Mean Annual NOx  averaged across 2004-2012
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Less is known about how short-term air pollution 
impacts the utilization of general mental health services

• Braithwaite et al. Environ Health Perspect. 2019

Risk of completed suicide
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Our recent analysis shows that short-term heat exposure 
increased ER visits related to mental disorders

• Yoo et al. Sci Total Environ. 2021
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China is among the highest level of outdoor air pollution

• Hammer et al, Environ. Sci. Technol, 2020

Annual mean 
concentration in 2015
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The prevalence of most mental disorders has also been 
increasing in the past 30 years in China
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Study 1: Daily particulate matter air pollution and mental 
health outpatient visits in Nanjing, China

• Lowe et al, Environ Res, 2020.
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Heavy air pollution in Nanjing City 

July 1st, 2013 to Feb. 28th, 2019 
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A time-series approach to evaluate the association 
between short-term air pollution exposure and health

• We applied a generalized additive model with a quasi-Poisson regression to evaluate the association 
between PM concentrations and PSYC outpatient visits, while controlling confounding by underlying 
time trends, temperature, relative humidity, and the day of week effect. 

• Lowe et al, Environ Res, 2020.
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Acute, linear effects for short-term PM exposure on PSYC
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Effect modification by age, sex, and season
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But PM moderate to high correlations with other pollutants
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Two-pollutant model shows decreased risk estimates, 
calling for future study on air pollution mixture

• Lowe et al, Environ Res, 2020.
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Study 2: Daily PM2.5 exposure and the mental stress of 
pregnant women in Nanjing, China

• Li, et al. Environ Int, 2021.

� Pregnant women 20–44 years old in the second 
trimester (22–24 weeks) were recruited from the 
Nanjing Maternal and Child Health Care Hospital 
during January 2018 - December 2018.

� Participants taking antidepressants (N = 6) were 
excluded.

� Face-to-face interview questionnaire on risk 
perception, mental stress, time-activities, 
individual characteristics.

� Phobic anxiety scale scores using the Crown-Crisp 
Experiment Index:

¾ Case group (score of 6 or higher)

¾ Control group (score of 5 or lower)
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PM2.5 exposure of the case group was significantly higher 
compared with the control group

• Li, et al. Environ Int, 2021.
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PM2.5 exposure has direct effect on the mental stress of 
pregnant women

• Li, et al. Environ Int, 2021.

Odds ratio:13.76% (95 %CI: 8.26–19.53%) per unit increase in ADD
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Potential Mechanisms: What factors might link air pollution 
exposure and mental health outcomes?

Air 
pollution

Mental Health 
Outcomes

• Lowe et al, Environ Res, 2020.
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Biological: Oxidative and nitrosative
stress; inflammation; HPA axis 
dysregulation 

Physical health: Symptom 
exacerbation (e.g., asthma, COPD)

Psychosocial: Lower outdoor leisure, 
exercise, neighborhood social support

Potential Mechanisms: What factors might link air pollution 
exposure and mental health outcomes?

Air 
pollution

Mental Health 
Outcomes

• Lowe et al, Environ Res, 2020.



Thank you! 
Questions?

Email: kai.chen@yale.edu


