
Air pollution affects children before they are born



Black carbon 
particles in the 
human placenta, 
both maternal and 
fetal side.

Particulate mater and the placenta

Saenen, N.D. et al. Air pollution-induced placental 
alterations: an interplay of oxidative stress, epigenetics, 
and the aging phenotype?. Clin Epigenet 11, 124 (2019).





Deng et al., 2016

“Exposure to outdoor air pollution during trimesters of pregnancy 
and childhood asthma, allergic rhinitis, and eczema”



• Increased risk of childhood leukemia:  
Benzene, NO2 (pre and post natal)

• TRAP, benzene exposure: AML in 
children

Filipini, 2015, Janitz, 2016, Janitz, 2017, Filippini, 
2019 

Exposure to Air Pollution (prenatal and postnatal) Increases 
Childhood Leukemia





Usfirstgov at English Wikipedia

Air pollution Damages Children’s Brain
(Mexico city)

Neuroinflammation

Neurodegeneration

Structural and volumetric changes

Cognitive deficits

Brain tissue changes seen in patients with Parkinson and
Alzheimer’s disease

https://en.wikipedia.org/wiki/User:Usfirstgov
https://en.wikipedia.org/wiki/


Patients with DM appear to be particularly vulnerable to heat 
waves due to impaired thermoregulatory mechanisms 
together with impaired autonomous nervous system 
responses at high temperatures.



HomeJournal of the American Heart AssociationVol. 
10, No. 10Effects of Ambient Air Pollution on Blood 
Pressure A2021

https://www.ahajournals.org/
https://www.ahajournals.org/journal/jaha
https://www.ahajournals.org/toc/jaha/10/10
https://www.ahajournals.org/doi/full/10.1161/JAHA.120.017734


Benjamin Bowe et al. JASN 2018;29:218-230



Long term exposure to air pollution 
(PM2.5) increases Alzheimer’s disease 
and other types of dementia

Shaffer et al. Environ Health Perspect. 2021. 129(8):87001



Ho, A et al. . Ambient Air Quality and Emergency Hospital Admissions 
in Singapore: A Time-Series Analysis. Int. J. Environ. Res. Public Health 
2022, 19, 13336. 



Rheumatoid arthritis
Connective tissue disease
Inflammatory bowel disease

Exposure to PM2.5 and PM10

Adami, G., et al. (2022). "RMD Open 8(1): e0020





Increase in negative birth outcomes 
(prematurity, LBW, stillbirth)

Bekkar et al., 2020

Temperature 
elevations



Zhang, et. al., 2019

Lin, et. al., 2018

Maternal Heat Exposure 
increases the Incidence of  
Congenital Heart Disease





https://www.ers.usda.gov/topics/farm-economy/farm-labor/#size

https://afop.org/about/

Outdoor  farmworkers  (US)

https://www.ers.usda.gov/topics/farm-economy/farm-labor/
https://afop.org/about/


High ambient temperatures and heat waves negatively affect mental health

Thompsom et al., 2018
Nori-Sarma et al., 2022

Increased risk of:

Suicide

ER visits and mental health-related hospital 
admissions

(risks  increased for any mental health 
condition)



Anxiety

Post-traumatic stress

Depression

Interpersonal  and societal conflict

Family stress

Persistent grief

Child behavioral problems

Academic decline



Environmental justice

“Low-income communities, people of color, indigenous 
people, people with disabilities, older or very young people, 
women – all can be more susceptible to risks posed by 
climate impacts”



a terrible unequal threat



Disparities in Distribution of Particulate 
Matter Emission Sources by Race and 
Poverty Status

PM 2.5 
People living in poverty had 1.35 times 
higher burden than did the overall 
population, 

Non-Whites had 1.28 times higher 
burden. 

Blacks had 1.54 times higher burden 
than did the overall population. 

Mikati et al. Am J Public Health. 2018 April; 108(4): 480–485

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5844406/


“Proximity of US schools to major 
roadways: a nationwide assessment”
(2005- 2006)

6.4 million US children attended schools 
within 250 m of a major roadway

Schools serving minority and underprivileged 
children  were more likely to be located within 
250 m of a major roadway

J Expo Sci Environ Epidemiol.
2014;24(3):253-9.



Killer heat is already affecting communities unequally:

Days with temperatures above 100F(38C) 
1971 and 2000 in US counties:

Over  25% Black residents: ~ 18 days/year

Over 25% Hispanic/Latinx residents: 13 days/year

Less than 25% African Americans:  7days/year 

https://www.ucsusa.org/sites/default/files/2020-
12/UCS_extreme_heat_report_190712b_low-res_corrected12-20.pdf

Heat in US Counties



Air Pollution and COVID

These individual-level data suggest that 
among patients hospitalized with COVID-
19, a higher long-term fine particulate 
matter exposure level is associated with 
an increased risk of mortality and ICU 
admission

Long-Term Air Pollution Exposure and COVID-19 Mortality: A Patient-
Level Analysis from New York City. Am J Respir Crit Care Med. 2022 
Mar 15;205(6):651-662



U.S. COVID-19 Deaths, by Race
• Through August 4, 2020
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The death rate for Black 
Americans from COVID-19 is 

more than twice that of white 
Americans.



Climate change and health research: current trends, 
gaps and perspectives for the future. Geneva: World 
Health Organization; 2021WHO 2021

Climate Change and Health Research



Climate Change and Health Research

World Health Organization; 2021.



What can you do?

Get involved in advocacy

Educate your patients about adaptation
Heat exposure
Air pollution
Disaster preparedness

Invest in resilience and mental health

Promote and protect science!

Reduce your CO2  footprint (home and work)
Change to renewable  energy today

Get organized.   We need your help!!!




