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Disclosures: 

I receive funding as an air quality advocate from Moms 
Clean Air Force and Michigan Environmental Council to 
work on electric school bus advocacy in Michigan.  

Their work is funded through the Environmental Defense 
Fund and World Resources Institute, respectively.
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How does outdoor air pollution impact people living with 
asthma?

Objectives:
 Social determinants of health
 Outdoor air pollution: What is it?
 Types of regulated air pollutants (NAAQS)

 Sources
 Health impacts

 AQI: Air Quality Index
 Management on poor air quality days

 Outdoor air pollution, climate change and health
 What can be done?
 Electric school buses in Michigan = Clean air for kids



Social 
determinants 
of health

Determinants of Health: Individual and Social.
Source: Dahlgren and Whitehead, 1991.

https://www.ncbi.nlm.nih.gov/books/NBK221240/
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https://pubmed.ncbi.nlm.nih.gov/34743831/


Outdoor air 
pollution

https://www.who.int/news-room/fact-sheets/detail/ambient-(outdoor)-air-quality-and-health


NAAQS

Clean Air Act

NAAQS- National Ambient Air Quality 
Standards 
Carbon monoxide (CO)
Lead (Pb)
Nitrogen dioxide (NO2)
Ozone (O3)
Particle matter (PM2.5 and PM10)
Sulfur dioxide (SO2)



Carbon 
monoxide (CO)

Carbon Monoxide (CO)
Sources: 

 Combustion of fossil fuels
 Tailpipes

 Unvented kerosene and gas 
space heaters, leaking 
chimneys and furnaces, and 
gas stoves

Health impacts:

 Dizziness, confusion, 
unconsciousness & death

 Displacement of oxygen 
carrying capacity of red blood 
cells is harmful to people with 
chronic heart and lung 
conditions

https://johnsrefair.com.au/wp-content/uploads/2021/06/carbon-monoxide-poisoning.jpg


Lead (Pb)

Lead (Pb) 
Sources: 

 Sources vary geographically

 National sources include ore 
and metals processing plants 
& leaded aviation fuel

 Local sources include waste 
incinerators, utilities, lead-
acid battery manufacturers, 
and lead smelting facilities

Health Impacts:

 Passes into bloodstream and 
bioaccumulates in bones

 Affects oxygen-carrying 
capacity of blood

 Exposure dependent but can 
impact renal function and 
impair the following systems: 

 nervous 
 developmental 
 immune
 reproductive
 cardiovascular
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https://www.cdph.ca.gov/Programs/CCDPHP/DEODC/CLPPB/Pages/LeadWeek2023.aspx
https://www.who.int/campaigns/international-lead-poisoning-prevention-week/2021/about


Nitrogen 
dioxide (NO2)

Nitrogen dioxide (NO2) 
sources: 

 Group of highly reactive 
gases called nitrogen oxides 
(NOx)

 Combustion of fossil fuels
 Tailpipes

Health impacts:

 Short term exposure
 Airway irritant & 

exacerbates chronic 
respiratory conditions

 Long term exposure
 Development of asthma
 Increase susceptibility to 

respiratory infections

 High risk populations
 Children, elderly, people 

with asthma

https://ionscience.com/en/guides/the-basics-of-nitrogen-dioxide/


Sulfur dioxide 
(SO2)

Sulfur dioxide (SO2) 
Sources:

 Burning of fossil fuels and 
power plants

 Natural sources to a lesser 
degree (e.g., volcanoes)

Health Impacts:

 Irritates the respiratory 
system and can make 
breathing difficult 

 High risk populations: 
Children, elderly and people 
with asthma

 High levels of atmospheric 
SO2 can lead to formation of 
other sulfur oxides (SOx), 
which contribute to 
particulate matter pollution

https://www.freep.com/gcdn/presto/2022/06/10/PDTF/496fcc1c-3a21-46cf-b417-894c24b29f91-060922_KJ_MW_DTEMonroePlant_01.jpg?width=660&height=368&fit=crop&format=pjpg&auto=webp


Ozone (O3)

Ozone (O3) Sources:

 Good (stratospheric) ozone vs. bad (ground-level) ozone

 Created by a chemical reaction between NOx, volatile organic compounds 
(VOCs) and heat/sunlight 

https://www.epa.gov/sites/default/files/2018-10/ozone_formation.jpg
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Health Impacts:

 At risk populations: people with asthma, children, older adults, and 
people who are active outdoors, especially outdoor workers

 Short term exposure:
 Upper airway irritation;
 Inflammation and damage to airways increasing risk of infection;
 Exacerbation of lung diseases, such as asthma, emphysema and 

bronchitis;
 Increased frequency of asthma attacks 

 Long term exposure:
 Asthma exacerbation and development;
 Premature death from respiratory causes



Particulate 
matter 
(PM2.5-10)

https://www.epa.gov/sites/default/files/2016-09/pm2.5_scale_graphic-color_2.jpg


How Air Pollution Affects Your Body
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PM 2.5-10 Sources:

 Many sizes and shapes composed of hundreds of different chemicals and 
liquids

 Primary sources are emitted directly from construction sites, unpaved 
roads, fields, residential fireplaces, wood stoves & wildfires

 Secondary sources result from the byproducts of the combustion of carbon-
based fuels

https://www.cdc.gov/air/particulate_matter.html
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Health Impacts:

Short term exposure (hours to 
days) is linked to increased:

 Infant mortality

 Hospitalizations for 
cardiovascular disease

 Hospitalizations and ED visits for 
COPD

 Hospitalizations for children 
with asthma

 Severity of asthma 
exacerbations among children 

 

Long term exposure (day after day, 
year round) is linked to:

 Higher likelihood of developing 
childhood asthma;

 Worsening COPD in adults;

 Slowed lung function & growth in 
children & teenagers;

 Increased risk of heart attacks & 
strokes

 Higher likelihood of getting lung 
cancer and developing diabetes;

 Neurological impacts

 Altered birth outcomes

 Increased risk of death from 
cardiovascular disease



  

Source: American Lung Association: The Road to Clean Air (2020)

https://www.lung.org/clean-air/electric-vehicle-report


Disproportionate 
impacts

Source: American Lung Association: The Road to Clean Air (2020)

https://www.lung.org/clean-air/electric-vehicle-report


Sensitive 
populations

Who are sensitive 
populations?

 People with pre-existing 
heart and lung conditions, 
such as asthma, COPD and 
coronary artery disease, and 
diabetes

 Children

 Older adults

 Pregnant women

 Increased exposure factors
 Outdoor workers
 Athletes
 Mobility challenges/ 

devices 
 Social determinants of 

health

Why children?

 Higher respiratory rates 
 Breath more air per lb/kg of 

body weight

 Developing lungs 

 Increased exposure to outdoor air 
with activities

 Proximity to tailpipes

https://www.universityofcalifornia.edu/news/air-pollution-impacts-childhood-development-study-shows


Air Quality 
Index (AQI)

AQI: What is it?

 Nationally uniform color-
coded index for reporting and 
forecasting daily air quality
 PM, O3, CO, SO2

 Intended to inform the public 
of how clean or polluted the 
air is and how to avoid health 
effects associated with poor 
air quality

What does it mean?

 Scale of 0-500
 Higher scores correlate 

to higher pollution and 
health concerns

 0-100 NAAQS

 100-150 High risk populations
 Children, seniors and those 

with pre-existing chronic 
heart and lung conditions, 
such as asthma and COPD

 >150 Health concerns for 
everyone



Air Quality 
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https://www.airnow.gov/aqi/aqi-basics/




Air Action! 
Days 

http://www.deqmiair.org/actionday.cfm


Air Action! 
Days - 2

Recommendations for poor 
air quality days:

 Awareness!  

 Know when and where air 
pollution may be bad

 Monitor daily air quality 
reports as you would the 
weather report  
(Airnow.gov)

 Enroll in EnviroFlash alerts 
via email or text

 Get to know how sensitive 
you are to air pollution;  
Listen to your body.

 Change activity levels and 
time outdoors
 Limit duration of time 

(exposure) outdoors
 Limit intensity 

(respiratory rate) of 
activity outdoors

 Stay indoors or go out when 
AQI improves

 Develop action plan with 
patients

 Rescue inhalers at the 
ready

http://www.airnow.gov/


Resources 
for health care 
providers

Ozone Pollution and Your 
Patients’ Health: 
https://www.epa.gov/ozone-
pollution-and-your-patients-
health

Particle Pollution and Your 
Patients’ Health:
https://www.epa.gov/pmcourse

Wildfire Smoke and Your 
Patients’ Health:
https://www.epa.gov/wildfire-
smoke-course

Air Quality and Activity 
Guidance for Schools:
https://www.airnow.gov/public
ations/activity-guides/air-
quality-activity-guidance-for-
schools/

https://www.epa.gov/ozone-pollution-and-your-patients-health
https://www.epa.gov/ozone-pollution-and-your-patients-health
https://www.epa.gov/ozone-pollution-and-your-patients-health
https://www.epa.gov/pmcourse
https://www.epa.gov/wildfire-smoke-course
https://www.epa.gov/wildfire-smoke-course
https://www.airnow.gov/publications/activity-guides/air-quality-activity-guidance-for-schools/
https://www.airnow.gov/publications/activity-guides/air-quality-activity-guidance-for-schools/
https://www.airnow.gov/publications/activity-guides/air-quality-activity-guidance-for-schools/
https://www.airnow.gov/publications/activity-guides/air-quality-activity-guidance-for-schools/
https://www.airnow.gov/publications/health-professionals/effects-of-common-air-pollutants-medical-poster/


Wildfire smoke 

Special considerations for 
people with chronic heart & 
lung conditions and diabetes:

 Check in with your HCP to 
see if medications need 
adjusting

 Monitor symptoms closely

 Ask about parameters for 
oxygen use

 Know when to seek medical 
attention

 Watch for delayed symptoms 
24-48 hours after exposure

Action plans: 
American Lung Association

 Asthma action plan

https://www.lung.org/lung-health-diseases/lung-disease-lookup/asthma/living-with-asthma/managing-asthma/create-an-asthma-action-plan


Wildfire smoke

https://www.michigan.gov/egle/-/media/Project/Websites/egle/Documents/Programs/AQD/Open-Burning/Wildfire-Smoke-Protection.pdf?rev=8de9a8dc9bd24372a8833a8de39dfd97#:%7E:text=outdoors%2C%20wear%20an%20N%2D95%20mask%20for%20best%20protection.&text=Run%20forced%20air%20system%20on,can%20be%20used%20on%20recirculate.&text=like%20campfires%2C%20residential%20wood%20boilers%2C%20and%20gas%2D%20powered%20vehicles.


Woodstove 
smoke 

Recommendations for 
woodstove smoke

 Be sure to inquire with 
people how they are heating 
their homes and assess for 
poorly ventilated heating 
sources

 Best practices for home 
wood stoves 

 Improves indoor and 
outdoor air quality

https://www.epa.gov/sites/production/files/documents/burnwisetips.pdf


Air pollution 
and climate 
change

https://www.niehs.nih.gov/research/programs/climatechange/health_impacts/asthma/index.cfm


      

https://www.cdc.gov/climateandhealth/effects/default.htm


Climate and 
health



What we can 
ALL do

Recommendations for Action:
AirNOW.gov

 Reduce your own contributions 
to air pollution:

 Walking and biking when 
AQI < 100

 Use clean, efficient and 
sustainable ways to get 
around

 Drive sensibly

 Household tips:
 Use environmentally safe 

cleaning products and paints
 Conserve electricity 
 Wood stove tips to improve 

efficiency and decrease PM 
pollution 

 Mulch and compost yard 
waste, do not burn!

Air Action Days:

 Ozone:
 Conserve electricity and set 

AC to warmer temperature
 Choose a cleaner commute if 

possible
 Refuel after dusk
 Combine errands and reduce 

or eliminate trips
 Limit idling
 Keep evaporative chemical 

use to a minimum

 Particulate Matter:
 Reduce or eliminate wood 

stove use
 Avoid gas-powered lawn and 

garden equipment
 Avoid burning leaves, trash 

and other materials



Diesel exhaust:
A trigger for 
asthma on the 
school bus

Source: www.osha.gov/diesel-exhaust

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.oursentinel.com%2F2023%2F08%2Fback-to-school-safety-tips-for-students.html&psig=AOvVaw0vCWqsGp2qWyjW-1dOOd6p&ust=1718552410638000&source=images&cd=vfe&opi=89978449&ved=0CBEQjRxqFwoTCIDnpu743YYDFQAAAAAdAAAAABAE
http://www.osha.gov/diesel-exhaust


Sources: https://oehha.ca.gov/air/health-effects-diesel-exhaust; https://www.ucsusa.org/resources/diesel-engines-public-health

https://www.epa.gov/dera/learn-about-impacts-diesel-exhaust-and-diesel-emissions-reduction-act-dera
https://oehha.ca.gov/air/health-effects-diesel-exhaust
https://www.ucsusa.org/resources/diesel-engines-public-health
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https://www.epa.gov/sites/default/files/2016-09/pm2.5_scale_graphic-color_2.jpg


 

Diesel particles

1 nanometer (nm) = 0.001 
micrometer or micron (µm)

200 nm = 0.2 µm

https://doi.org/10.1007%2Fs00204-016-1736-5
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=4894930_204_2016_1736_Fig1_HTML.jpg
https://www.epa.gov/sites/default/files/2016-09/pm2.5_scale_graphic-color_2.jpg


ESBs in MI: 
A clean air 
success story

How it started…



Michigan’s ESB History: 2017 - present 2017
DEQ: Michigan VW mitigation trust fund
➔ 7 districts applied for 17 ESBs as a consortium 

through the Michigan Association of Pupil 
Transportation ESB Pilot Project

2019
Buses started rolling out in Ann Arbor, Gaylord, 
Kalamazoo, Oxford, Roseville, Three Rivers, and 
Zeeland
➔ MI is leading the Midwest in ESB deployment 

2020-present
It’s Electric! Coalition organized and started 
advocating for federal and state funding by 
educating on the health and climate benefits of ESBs

2022-2024
BIL- EPA Clean School Bus Program (Rebates & 
Grant), Senate Bill 63, MI 74(b) Clean School Bus 
Grant



EPA Clean School Bus Program,
Rebate Awardees (2022): Michigan

25 school districts 
● 2nd nationally in number of school 

districts awarded

133 electric school buses
● 4th nationally for total funding

58 school districts were waitlisted 
requesting 240 CSB (222 ESBs)



EPA Clean School Bus Program,
Grant Awardees (2023): Michigan
8 school districts- 68 total ESBs

● School District of the City of Pontiac- 15
● Lansing School District- 15 
● Detroit Public Schools Community 

District- 15 
● Flint School District- 12
● Mason County Eastern Schools- 2
● West Shore Educational Service District- 2
● Brimley Area Schools- 2
● Redford Union Schools #1- 5



EPA Clean School Bus Program, Rebate Awardees (2023): Michigan 27 
school districts- 100 total ESBs



How it’s going…



Research on 
electric school 
buses

https://doi.org/10.1164%2Frccm.201410-1924OC
https://doi.org/10.1164%2Frccm.201410-1924OC


Take ACTION 
for ESBs!

Ask your school district to transition to electric school buses and be 
a resource on the health impacts of ESBs!

Share funding opportunities:

● 74(b) Clean Bus Energy Grant- NOW OPEN till October 12th

● $125 million for clean, school buses 
● Prioritized high-need districts examining criteria like 

income, environmental risk factors, and rural or 
indigenous populations

● EPA Clean School Bus Program- Look for opportunities 
coming this Fall 2024

Please reach out to me if you are interested in more resources and 
connecting with your school districts.  

https://mapt.org/sec-74-clean-school-bus-grant/
https://www.epa.gov/cleanschoolbus


Conclusion

 Air pollution is linked to several negative health 
outcomes and involves exposure to multiple pollutants 
from varying sources.

 Educating people on the risks of exposure to air 
pollution is important- especially for those living with 
asthma as our climate is changing.

 Please encourage people to monitor the AQI and plan 
accordingly.  

 There are actions you can take to bring cleaner air to 
your communities!

 Ask your school district to consider electric school 
buses to improve air quality and decrease climate 
pollution for students, drivers and the surrounding 
community.



Questions?

Please reach out with any questions or comments.

Kindra Weid, RN, BSN, MPH
Coalition Coordinator MI Air MI Health and It’s Electric! 

kindra@miairmihealth.org

mailto:kindra@miairmihealth.org
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