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Presenter Notes
Presentation Notes
Hello everyone, and welcome to today’s session on the Cooking With Gas – the Health Harms from Gas Stoves.My name is Zach Williams and I am the Health Educator and Campaign Coordinator for the Environment & Health program within the Physicians for Social Responsibility National Office.I’d like to thank you all for joining today’s presentation and for your attention over the next 45 to 60 minutes.First, some logistics: as I begin and continue with the presentation, please drop any and all questions in the question box – the button can be found on the bottom of your screen labeled “Q&A.” There will be a portion at the end of the presentation for Q&A. I will start with the questions submitted via the Q&A function, and then open the floor for any further questions. If we run out of time before I can get to your question, please feel free to email me at zwilliams@psr.org and I will get back to you as soon as I can.If you have not already, please mute yourself on Zoom to reduce our risk of interruptions.



Health Effects
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Nigel Bruce and Kirk R Smith, WHO IAQ guidelines: household fuel combustion – Review 4: health effects of household air pollution (HAP), 2014, https://www.who.int/airpollution/guidelines/household-fuel-combustion/evidence/en/.

NO 2
-Contributes to the development of:
• Asthma
• Aggravated asthma
• Increased susceptibility of 

respiratory infections

-Associated with negative general 
cognitive functioning

Presenter Notes
Presentation Notes
No matter how you feel about gas stoves, the fact remains that using a gas stove WITHOUT VENTILATION produces dangerous indoor air pollution. This leads us to the first section of this training: Understanding the pollutants produced by gas stoves and the health effects they have on the human body.The primary pollutants produced by gas stoves include nitrogen dioxide, carbon monoxide, and particulate matter (including both PM2.5 and PM0.1 also known as ultra-fine particulate matter).



Standards & Guidelines
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NO2 Standards & Guidelines Lawrence Berkeley National Laboratory 

<1500 sq ft

<1000 sq ft

83% of the time

100% of the time

Unventilated gas stove use exceeds EPA ambient air 
standards:

“NAAQS Table,” US Environmental Protection Agency, https://www.epa.gov/criteria-air-pollutants/naaqs-table

“Nitrogen Dioxide & Health,” California Air Resources Board, https://ww2.arb.ca.gov/resources/nitrogen-dioxide-and-health

Singer BC, Pass RZ, Delp WW, Lorenzetti DM, Maddalena RL. Pollutant concentrations and emission rates from natural gas cooking burners without and with range hood exhaust in nine California homes. Building and Environment. 2017;122:215-229. doi:10.1016/j.buildenv.2017.06.021

Presenter Notes
Presentation Notes
Gas stoves produce so much NO2 that their indoor emissions often exceed outdoor standards.On the left you will see the national standards & guidelines relating to NO2 concentrations. The United States does not have standards for indoor air pollution, so we use the outdoor standards as a reference. The US EPA national outdoor standard is 100 ppb, and the World Health Organization’s indoor standard is 106 ppb. For context, 1 ppb is like adding a single drop into an olympic sized swimming pool.Data from the Lawrence Berkeley National Laboratory showed that in houses that were less than 1500 square feet, indoor air levels of NOx exceeded EPA ambient air standards more than 83% of the time when people cooked with gas stoves without ventilation. And this goes up to 100% of the time in homes that are smaller than 1000 square feet. From these data, we can see that using gas stoves without ventilation produces dangerous levels of air pollutants like NO2. Now let’s zoom into a case study that shows the impact of these harmful air pollutants on human health.

https://www.epa.gov/criteria-air-pollutants/naaqs-table
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Singer BC, Pass RZ, Delp WW, Lorenzetti DM, Maddalena RL. Pollutant concentrations and emission rates from natural gas cooking burners without and with range hood exhaust in nine California homes. Building and Environment. 2017;122:215-229. doi:10.1016/j.buildenv.2017.06.021

Presenter Notes
Presentation Notes
To understand this visually, here is a graph from the Lawrence Berkeley National Laboratory study:The y-axis shows NO2 concentration, and the x-axis represents time. The red line is NO2 measured in the kitchen, and the blue line is NO2 measured in the bedroom. By testing different cooking functions and measuring the air pollutant concentrations throughout the day, the researchers were able to show that using a gas stove to cook without ventilation produces dangerous levels of NO2 that exceed the EPA’s 1-hour standard for exposure.Now let’s zoom into a case study that shows how these harmful pollutant can negatively impact human health.



Vulnerable Population: Children
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Increased Breath Rate
Developing Immune & 

Respiratory Systems

13

Higher Lung to Body Ratio

Weiwei Lin, Bert Brunekreef, and Ulrike Gehring, “Meta-analysis of the effects of indoor nitrogen dioxide and gas cooking on asthma and wheeze in children,” International Journal of Epidemiology, Volume 42, Issue 6, (December 2013): 1724–1737, 
https://doi.org/10.1093/ije/dyt150.

Presenter Notes
Presentation Notes
Children are more susceptible to air pollution, and are one of the vulnerable populations to gas stove pollution.This is due to children having:Increase Breath Rate – children have higher breathing rates Higher Lung to Body Ratio – children have higher lung surface to body weight ratios and smaller bodies, so an NO2 concentration that could be safe for an adult could be harmful to a childDeveloping Immune & Respiratory Systems – children’s immature respiratory and immune systems are still undergoing developing and don’t have the ability to deal with stressors in the same way adults canWhile exactly how the mix of NO2, CO, PM2.5 and other gas stove pollutants affects childhood respiratory illness isn’t well understood, a meta-analysis looking at the association between gas stoves and childhood asthma found children in homes with gas stoves have a 42% increased risk of experiencing asthma symptoms, a 24% increased risk of ever being diagnosed with asthma. and an overall 32% increased risk of both current and lifetime asthma. This may suggest multiple pollutants from burning gas together poses a higher risk to children than NO2 alone.



Environmental Justice – Health Disparities
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Prevalence of Childhood Asthma

HOUSING

Public: 21.8%

Mixed Use: 11.3-
13.1%

Private: 7.38%

RACE/ETHNICITY

Black: 15.7%

Puerto Rican: 12.9%

White: 7.1%

INCOME

Below 100% of the 
federal poverty level: 

11.8%

450% of federal 
poverty level or 

higher: 5.9%

Northridge, J., Ramirez, O. F., Stingone, J. A., & Claudio, L. . The role of housing type and housing quality in urban children with asthma. Journal of Urban Health. (2010). 87(2), 211-224.

National Center for Environmental Health. 2017-2019 National Health Interview Survey. (2019). https://www.cdc.gov/asthma/most_recent_national_asthma_data.htm

National Center for Environmental Health. 2019 National Health Interview Survey. (2019). https://www.cdc.gov/asthma/most_recent_national_asthma_data.htm

Presenter Notes
Presentation Notes
Let’s continue to focus on children and childhood asthma to address an incredibly important component of this work: Environmental Justice.Not every child is equally exposed to gas stove pollutants, and thus the distribution of childhood asthma is skewed. These data come from the National Center for Environmental Health’s National Health Interview Survey & a study from the Journal of Urban Health. I won't go through each prevalence data point, but as you can see from the numbers on the slide:In terms of Housing Type:-21.8% children living in Public Housing have asthma compared to 7.38% of children living in private residences.-The prevalence of asthma in Puerto Rican children is almost twice that of white children, and the prevalence of asthma in Black children is more than twice that of white children-And lastly, when looking at income level, 11.8% of children living below the poverty level deal with asthma compared to just 5.9% of children at 450% of the poverty level or higherLiving in a non-private dwelling, being Black, and living below the federal poverty level are all risk factors for childhood asthma, one of the most prominent health effects from gas stove use. But why is this?

https://www.cdc.gov/asthma/most_recent_national_asthma_data.htm
https://www.cdc.gov/asthma/most_recent_national_asthma_data.htm


Environmental Justice – Historical context
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Federal Housing & Transportation Policies

Redlining

Federal Housing Act of 1949 Federal Aid Highway Act of 1956

T.M. Michney, and L. Winling. “New Perspectives on New Deal Housing Policy: Explicating and Mapping HOLC Loans to African Americans.” Journal of Urban History (2019): DOI: 10.1177/0096144218819429

R.A. Mohl. “The Expressway Teardown Movement in American Cities: Rethinking Postwar Highway Policy in the Post-interstate Era.”Journal of Planning History 11 (2012): 89–103.

Presenter Notes
Presentation Notes
To fully understand why being a person of color and low socioeconomic status puts you at higher risk of respiratory illness in the United States, we must look back at our history.Federal Housing and Transportation policies codified racism into the economic and geographic development of the United States in the mid 20th-century:	1) Federal Housing Act of 1949 authorized demolition of black neighborhoods	2) Federal Aid Highway Act of 1956 authorized the demolition of urban neighborhoods	labeled as “urban slums” and replaced them with the nascent interstate highway systemThis not only severed communities, most often Black neighborhoods, but also constructed long-term polluting transportation infrastructure next to, near, or through communities of color.Secondly, although it is outlawed today, many majority Black neighborhoods are still reeling from the effects of redlining. Redlining: a Home Owners’ Loan Corporation (HOLC) categorization strategy & policy, where some neighborhoods were labeled as “high-risk” whose residents should not be given access to mortgages - these neighborhoods were outlined in red on HOLC maps; however Redlining now refers to lending discrimination that bases credit decision on the location of a property to the exclusion of characteristics of the borrower or propertyIn the Post-Civil War Era of Reconstruction and through the first half of the 20th century, the Great Migration took place where millions of Black Americans moved from the South to Northern cities for economic opportunity and to escape the horrors of Jim Crow. In response to this new influx of Black residents, many cities across America used Redlining as a policy and housing practice to keep cities segregated and keep Black folks out of White neighborhoods. Redlining prevented investments in infrastructure, green space, public transportation, business development, and all other aspects of city planning that make for a successful and prosperous neighborhood. Because banks refused to give loans to Black Americans decades ago, their descendants now deal with increased levels of air pollution and a lack of political will to competently and systematically address these issues.



Environmental Justice – Low-Income Households
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Older homes, 
inadequate ventilation

More people 
per home

Smaller unit size

Higher exposure to 
outdoor pollution

Greater asthma 
burden

Using the stove/ oven 
for supplemental heat

Gary Adamkiewicz et al., “Moving Environmental Justice Indoors: Understanding Structural Influences on Residential Exposure Patterns in Low-Income Communities,” American Journal of Public Health. 2011, https://www.ncbi.nlm.nih.gov/pubmed/21836112. 

Diana Hernández and Stephen Bird, Energy Burden and the Need for Integrated Low-Income Housing and Energy Policy, Poverty Public Policy, November 2010, p. 6, https://www.ncbi.nlm.nih.gov/pubmed/27053989.

Nadia N Hansel et al., “A Longitudinal Study of Indoor Nitrogen Dioxide Levels and Respiratory Symptoms in Inner-City Children with Asthma,” Environmental Health Perspectives Volume 116 Number 10, October 2008, p. 1430, https://ehp.niehs.nih.gov/doi/10.1289/ehp.11349.

Presenter Notes
Presentation Notes
Environmental justice is not about addressing racism. Let’s dive even deeper into another key facet of this : class & socio-economic status.This is a health equity issue. Lower-income Households are at higher risk of being exposed to high levels of Gas Stove Pollution.Smaller Unit Sizes – important to remember that homes that are less than 1000 square feet exceed outdoor standard for NO2 100% of the time if they don’t use ventilation when cooking. Along with smaller unit sizes, there are usually more people per home than higher-income households.Low-income families are also more likely to live in older homes and have less control over the maintenance of their appliances. Older homes may have gas stoves that haven’t been properly adjusted or have pilot lights and are more likely to have inadequate ventilation over the stove. Having a cooking appliance with a pilot light means there is methane burning in the home constantly.Low-income homes are more likely to use stoves and ovens for heat - homes with inadequate ventilation, poor landlord management, and poor insulation make families in these situation turn to the most readily available source of heat for relief: their kitchen ovens - which is heating the home and providing relief from the cold while also pumping the home full of air pollutantsLow-income homes are also more likely to have higher exposure to outdoor pollutionFinally, low-income households are more likely to have a greater asathma burden - making them more sensitive to lower levels of NO2

https://www.ncbi.nlm.nih.gov/pubmed/21836112
https://www.ncbi.nlm.nih.gov/pubmed/27053989
https://ehp.niehs.nih.gov/doi/10.1289/ehp.11349
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Install & maintain 
a CO detector 

Open a window 
while cooking

If available, run 
your exhaust hood 

while cooking

Cook on the back 
burners 

Try a plug-in 
induction stove 

(~$60)

Switch to an 
electric/ induction 

stove

Use electric 
appliances like 
toaster oven or 

kettle.

Slide courtesy of Andee Krasner; https://rmi.org/insight/gas-stoves-pollution-health/

Presenter Notes
Presentation Notes
https://switchison.org/cooking/renters/In summary, here are some steps you and your patients can take to reduce gas stove pollution in their home and mitigate symptoms:Install and maintain a carbon monoxide detectorIf available, run your exhaust hood while cookingOpen a window while cooking to increase ventilationCook on the back burners Use other electric appliances like a toaster oven, kettle, or air fryerTry a plug-in induction burner (single burners are around $60, double burners are a little over $100)To address the root cause of the problem: switch to an electric/induction stove



Environmental Justice & Guideline Development 
What Can We Do?
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Early Community & CBO Engagement - Co-Develop Policies

Remember that People live  in  Build ings

Tenant Protections

Presenter Notes
Presentation Notes
Our local and statewide partners have advocated for a policy development approach through a co-design process. Communities and CBOs should be engaged early to co-develop policies impacting their communities.Second is the need for holistic home improvements that can improve the indoor health of homes. It's important to note that NOX is one of the cumulative pollutants that impact EJ communities. Programs and policies must be designed to improve indoor and outdoor air quality and not only focus on one pollutant (NOX). It will be a missed opportunity if programs only focus on addressing NOX and ignore the other health hazards in homes.It’s also important to have collaborative co-development of air quality guidelines because certain intersections can be illuminated that may have been missed without EJ groups’ involvement. For example, although CARB is not a housing justice group, it would be crucial to keep in mind that any guideline that is used to change local or state-wide legal air quality standards will be used to change the physical environment of residential buildings. Updates to the buildings to ensure they meet air quality standards should NOT mean higher rents, and forced displacement of the people who have been exposed to the worst levels of NO2 for their entire lives before the can reap the benefits of cleaner air. Additionally, the costs of decarbonization and improved building air quality shouldn’t be passed on to tenants, and corporate landlords should be be allowed to receive public assistance for decarbonization.Essentially, it’s important to remember that People, including poor people and those who are at high risk of homelessness, live in buildings. Intentional and early engagement of boots-on-the-ground environmental justice and housing justice community based organizations in the development of these policies and guidelines can help to make sure last mile populations and environmental justice communities aren’t left behind in the movement to make buildings healthier, habitable, energy-efficient, all-electric and climate-resilient. 



Thank
You!
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Presenter Notes
Presentation Notes
Our local and statewide partners have advocated for a policy development approach through a co-design process. Communities and CBOs should be engaged early to co-develop policies impacting their communities. An interagency task force created for this effort must include environmental justice and housing justice community based organizations.Second is the need for holistic home improvements that can improve the indoor health of homes. It's important to note that NOX is one of the cumulative pollutants that impact EJ communities. Programs and policies must be designed to improve indoor and outdoor air quality and not only focus on one pollutant (NOX). It will be a missed opportunity if programs only focus on addressing NOX and ignore the other health hazards in homes.It’s also important to have collaborative co-development of air quality guidelines because certain intersections can be illuminated that may have been missed without EJ groups’ involvement. For example, although CARB is not a housing justice group, it would be crucial to keep in mind that any guideline that is used to change local or state-wide legal air quality standards will be used to change the physical environment of residential buildings. Updates to the buildings to ensure they meet air quality standards should NOT mean higher rents, and forced displacement of the people who have been exposed to the worst levels of NO2 for their entire lives before the can reap the benefits of cleaner air. Additionally, the costs of decarbonization and improved building air quality shouldn’t be passed on to tenants, and corporate landlords should be be allowed to receive public assistance for decarbonization.PSR’s LA chapter, PSR-LA, is a member of the Building Energy, Energy, and Power Coalition (or BEEP Coalition), and the coalition has development some key considerations that groups should inform Equitable Building Decarbonization policies:● There are extensive barriers to participation in clean energy programs that are rooted in historically racist practices and disinvestment, as well as ongoing lack of investment in community-based organizations who can help identify and address those barriers.● Those larger barriers are being exacerbated by high levels of utility debt, rising rental prices for housing, and barriers to participation in high-road employment opportunities.● Holistic building upgrades are necessary to ensure households see lower energy bills after new electric appliances are installed. Installing new appliances without doing energy efficiency and other building improvements - including solar panels where possible - means that households won’t see the long term health or resiliency benefits, and may actually lead to bill increases that can be devastating to some ratepayers. This also includes extending eligibility for efficient appliances to households that do not already have comparable appliances (like cooling units, for example), are not currently connected to natural gas, or live in mobile homes.● California must identify significant funding to help finance no-cost improvements for low-income households, and payment plans for middle-income households who need assistance. California should follow the successful model of the San Joaquin Valley Pilot, which funded well-established and trusted community organizations to implement building improvements in communities that lacked access to natural gas infrastructure.Essentially, it’s important to remember that People, including poor people and those who are at high risk of homelessness, live in buildings. Intentional and early engagement of boots-on-the-ground environmental justice and housing justice community based organizations in the development of these policies and guidelines can help to make sure last mile populations and environmental justice communities aren’t left behind in the movement to make buildings healthier, habitable, energy-efficient, all-electric and climate-resilient. 
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