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Learning Objectives

1. What do we know about air 
pollution exposure and 
childhood asthma?

2. How are children exposed to 
air pollution in the school 
environment?

3. What measures can be 
taken to reduce air pollution 
in the school environment?
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Asthma is Both Chronic and Episodic
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Triggers of Asthma

Allergens (pollen, mold, animal 
dander, and dust mites)

Respiratory infections

Weather

Tobacco smoke

Exercise

Air pollution
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Environmental Protection Agency – Criteria Pollutants



Fine and Coarse Particles 
Can Be Emitted 

Directly or Formed in the 
Air from Gases

Wood-Burning Stoves

Power Plants

Non-Road Vehicles

Cars and Trucks

Heavy Duty Diesel Engines

Forest Fires
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What do we know about 
air pollution exposure 

and childhood asthma?
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Guarnieri & Balmes. Lancet. 2014

1.

2.

3.
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Click to edit Master title styleLong-term Exposure to Air Pollution is a 
Cause of Childhood Asthma

Adapted from: Thurston G, et al. Ann Am Thorac Soc. 2020



In the 1930s the Home Owners’ Loan 
Corporation (HOLC) used maps to distinguish 
perceived risk for mortgage lending based on 
factors including racial composition

Discriminatory practices have perpetuated 
racial segregation, poverty, and influenced 
where highways and other point pollution 
sources were placed 

Historical Redlining

Mapping Inequality: https://dsl.richmond.edu/panorama/redlining
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Redlined Compared to Other Neighborhoods in NYC

PM2.5 NO2
Historically 

redlined

Lovinsky-Desir et al. ISEE Conference. 2021
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Click to edit Master title styleRedlined neighborhoods have more social vulnerability and 
air pollution sources than non-redlined neighborhoods

Jung et al. Environment International. 2022

Density of Truck Traffic

P<0.01
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Historically redlined Other Neighborhoods

Median:  2.28                                          1.41

P<0.01
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Click to edit Master title styleComplex interactions between air pollution exposure, 
social determinants of health, and asthma

Cook, Argenio, & Lovinsky-Desir. J Allergy Clin Immunol. 2021
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social determinants of health, and asthma

Cook, Argenio, & Lovinsky-Desir. J Allergy Clin Immunol. 2021



How are children exposed 
to air pollution in the 
school environment?
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Pollutant Sources

PM Cooking stoves, fireplaces, smoking, outdoor air

SO2 Cooking stoves, fireplaces, outdoor air

NO2 Cooking stoves, fireplaces, outdoor air

CO Cooking stoves, fireplaces, water heater, outdoor air

Ozone Air cleaning device with high voltage, outdoor air

Common Indoor Sources of Pollution

Leung DYC, et al. Front Environ Sci. 2015
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• 114,644 US public and 
private schools grades 
pre K-12 (2005-06)

• 3.2 million children 
(6.2%) attended schools 
within 100 meters of a 
major roadway

• Schools serving 
predominately Black 
students were 18% more 
likely to be near a major 
roadway

Kingsley SL, et al. J Expo Sci Environ Epidemiol. 2014
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Outdoor pollution near school 
closely related to highway truck 
traffic counts

Truck traffic counts

School-site elemental carbon 
(EC) concentrations

Highest peaks early morning 
rush hour traffic

Spira-Cohen, et al. J Expo Sci Environ Epidemiol. 2011
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• 114 children ages 1-14 years 

(61% Dominican, 39% Black)

• Personal Black Carbon 

monitors for two 24-hr 

periods, 5 days apart

• Airway inflammation 

measured after pollution 

monitoring

Personal Pollution Monitoring in NYC Schools

Jung KH, et al. Environmental Health Perspect. 2021
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associated with increased airway inflammation

School BC, µg/m3
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Jung KH, et al. Environmental Health Perspect. 2021

Allergic, no asthma
PD=24.0% 
(P<0.001)

% 
difference 95% CI p-value

School BC 7.47% 1.31, 13.9 0.02

Commute BC 6.82% 0.70, 13.3 0.03

Non-school BC 1.92% -1.09, 5.13 0.22

Residential BC -0.50% -9.88, 9.75 0.92
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in Portugal associated with asthma outcomes

648 pre-school and 882 primary school children in Portugal

Branco PTBS, et al, et al. Environ Sci Technol. 2018
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https://www.chalkbeat.org/2021/8/12/22620044/covid-

uncertainty-back-to-school-adjust-routine-students

What measures can be 
taken to reduce 

air pollution in the 
school environment?
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High Efficiency Particulate Air (HEPA) Filter
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pollution concentrations

25 children with asthma, age 
6-10 years (60% Black, 
24% Hispanic)

9 intervention (air cleaner with 
HEPA filter)  and 9 control 
classrooms over    6 months

Modest improvements in lung 
function and asthma 
symptoms in intervention 
compared to control groups

Jhun, et al. J Allergy Clin Immunol Pract. 2018

49% reduction 42% reduction
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homes to reduce indoor 
exposure to pollution in Detroit

Estimated indoor PM2.5 in 290 schools in Detroit

More efficient filters in schools would reduce 
asthma-related health burden (decreased 
asthma symptom days)

MERV: minimum efficiency reporting value
(HEPA = MERV ≥ 17) Martenies & Batterman. Environ Sci Technol. 2018





Around Schools…

• Ask bus driver and carpool 
drivers to turn off their 
engines if parked more than 
30 seconds.

• Play or exercise as far as 
possible from busy roads.

• Check the Air Quality Index 
daily or download the mobile 
app at www.airnow.gov.



Take home messages
1. What do we know about air pollution exposure and childhood asthma?

• Air pollution causes asthma and worsens asthma symptoms

2. How are children exposed to air pollution in the school environment?

• The predominant source of indoor air pollution in school is from 
outdoor sources, particularly traffic related pollution

3. What measures can be taken to reduce air pollution in the school environment?

• Air filtration devices that include HEPA filters can reduce air 
pollution in classrooms along with education programs such as 
the Air Quality Flag Program
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