
Electrify Your Health! 
How Public Health Research Can (and Should) Influence Your Buildings

Presenter
Presentation Notes
Good afternoon everyone and thank you for having us. Before we get started, can we get a sense of who we have in the audience? Who are our Architects? Engineers? Contractors? Building Manufacturers? Consultants? Now, take a quick pulse on your surroundings. Raise of hands: who is too hot? Too cold? Noise? Light? Sometimes we get so focused on fixing and improving buildings, that we often overlook that we are actually IN the buildings we are trying to fix. Our physical environment is directly impacting our health as we speak! 



Learning Objectives
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• Identify top health concerns in buildings through 
recent public health research

• Understand the relationship between energy 
performance and health

• Describe how going all-electric can improve health in 
buildings

• Recognize resources that are available to promote the 
design of healthy buildings



How do buildings 
impact human health?

“We shape our buildings, and afterwards our buildings 
shape us”

-Winston Churchill

Lauren Hildebrand, Steven Winter Associates, Inc.
Sustainability Director 

Presenter
Presentation Notes
WE ARE THE INDOOR GENERATION.  We breathe our buildings, sleep in our buildings, work in our buildings, we take our work home with us, we take our buildings home with us to another building. We ARE our buildings. We carry our buildings around with us. What factors contribute to human health in buildings? How can we design for and maintain efficient building performance without compromising occupant health and wellbeing? Much of the research has been done for us. Pulling from public health research data and supported by case studies, this presentation examines drivers of residential indoor air pollution and provides opportunities to improve health equity, including practical recommendations for moving up the ladder of healthier materials. What can recent studies tell us about ventilation criteria for families and community? What are some strategies that emerge to make the case for expanding the definition of high-performance to include human health? What's the role of Passive House?



Why I Care

Presenter
Presentation Notes
MY Health (this was just a quick reason to brag about completing my first half marathon last month); my house; what’s IN my house. I have two young children, who are like sponges when it comes retaining new knowledge; testing boundaries, but also to contaminant exposure



Why YOU Should Care
Time we spend indoors
Deaths caused by chronic 
disease, up from 13% in 1800
Of the 82,000 chemicals in use 
lacking available health data

90%
75%

85%     

Today’s kids are the first generation 
expected to have shorter life 

expectancy than their parents
Source: Fitwel Ambassadors Training Video 2017



Presenter
Presentation Notes
Here are some fun facts to get the blood flowing in here. 65% of that in your home. According to a recent study on Schools for Health by the Harvard TH Chan School of Public Health, by winter school aged children kids ages 11-17 will spend 60 minutes a day outdoors, compared to 175 minutes in the summer. 



What determines health outcomes?

Genetics/biology

Lifestyle/behavior

Medical care

Physical & social environment

>5%
≈20%
≈20%
≈55%

It’s not your genetic code…

it’s your zip code!
Source: https://www.cdc.gov/nchhstp/socialdeterminants/faq.html
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Health in the Headlines
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Presentation Notes
Everyday, there is a headline in the news that alludes to something “unhealthy” happening inside of the buildings that we live and work in (not to mention, professionally consult on). Poor indoor air, moisture, noise, and lighting quality, just to name a few, are linked to growing rates of obesity, chronic diseases, diabetes, Asthma, reproductive disorders, depression, the list goes on. Urban Air Pollution Tied to Mental Health Issues in Teenagers, NYT 3/27/19EPA Announces 20 Toxic Chemicals it Won’t Protect Us From (including FORMALDEYDE), NRDC 3/21/19



EPA: Human Health is affected by…
• Environmental Tobacco Smoke      

40,000 deaths/year just secondhand

• Biological contaminants                   
mold, pollen, dander, bacteria, viruses

• Combustion byproducts                    
Effective kitchen exhaust?

• Household products/practices            
Harder to clean surfaces = more chemicals

Source: EPA, CDC and others

Presenter
Presentation Notes
A quick recap: This is the quick list from EPA of the top human health risks in buildings. Environmental Tobacco Smoke is on the list, and it’s very easy to commission for this. First we determine whether this is a priority of the building’s owners, and then we can confirm No Smoking signage and no smoking lease provisions. Or perhaps they’re using compartmentalization, in which case we can inspect and test to see that units are isolated from one another.Mold, pollen, pet dander, pests & viruses are the most common biological contaminants. There are lots of building science best practices we can confirm related to mold, and integrated pest management does double duty as air sealing and compartmentalization much of the time. PETS is a tough one, but if a building owner wishes, they could make a no-pet policy as well.Combustion safety is very well-established and Raters can get training and accredidations from BPI and others. We can also advise building owners to avoid combustion equipment all together. Ventilation ties in here as well, and we can check to see that kitchen range hoods are adequately sized and positioned for best capture, and review specs for sone ratings since nobody wants to turn on a noisy fan.The first few were pretty straightforward; but how do we commission for the products and practices we use for household maintenance? Education, certainly; but maybe this plays in to the landscaping we install and the finishes we select. If it’s easier to clean and maintain, chances are there will be fewer toxins introduced.



cont’d: Human Health is affected by…

• Toxic materials                                   
Living Building Institute resource

• Radon                                                     
22,000 deaths/yr in US

• Safety and security          
Creative solutions

• Diet & Exercise                    
Encourage movement, health

Source: EPA, CDC and others

The ‘Red’ List

Presenter
Presentation Notes
And speaking of toxins, the materials we install in buildings themselves can be pretty scary. This is The Red list from The Living Building Challenge of chemicals and materials to avoid. In the past we’ve done IAQ testing, but probably a more comprehensive Cx approach would be to review product specs before they are installed to screen for potential toxic materials.Radon is the 2nd leading cause of lung cancer; approximately 20,000 deaths a year. We have no idea when we are breathing in dangerous levels, typically defined as being at or over 4 pic/L. We can test for it, but it’s an awful lot easier to address during construction than afterward. It’s relatively easy to inspect in the field for passive mitigation measures, and often the biggest challenge is figuring out who is responsible for it: the Civil, the MEP, or the Architect. We always review in Highest- risk Zone 1 counties (red on the EPA maps) and strongly recommend it in Zone 2 as well.What about safety and security? This one gets a bit tricky because many life safety issues are addressed under code. But you do find health and safety measures scattered through the commissioning protocols of several of the tools I’m going to talk about shortly.The last major health risk in MF buildings: diet and exercise. I don’t know that the link between the places we live and diet and exercise was thought to be all that obvious, but thankfully in the last 3-4 years the conversation has progressed a lot. What you are looking at isn’t really a playground; it’s an outdoor fitness circuit behind an affordable housing project in the Bronx. I would argue this kind of equipment does double duty for play and health, and we’ll dive deeper into this in a moment.



Reasons for Hope:
We know more now 
than ever!
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Presentation Notes
Time Magazine recently published data from Health of Air report from NYU on the improvements in U.S. Air Quality are saving thousands of lives a year. Programs/codes are now requiring that not only we install kitchen/bath exhaust, but we test the air flows. Required compartmentalization. 



Five Ways
Electrification 
Improves Human 
Health

1. It’s Cleaner
• Improved Air Quality 

2. It’s More Comfortable
• Moisture/Temp/Humidity Control

3. It’s Quieter
• Improved Acoustics 

4. It’s Safer 
• Lower CO & Fire risk

5. BONUS: It’s More Cost Effective! 
• Energy & Health ROI 
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Presenter
Presentation Notes
For the purpose of this session, we are going to focus on IAQ in Multifamily Buildings. 



1. It’s Cleaner
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Pollutants (Indoor, Outdoor, Both)

• Particulate matter 
(PM10, PM2.5, Ultrafine 
particles, Metals, Acids, 
Condensed organics )

• Nitrogen dioxide (NO2)          

• Ozone 

• Carbon monoxide 
(CO) 

• Radon

• Pests. Pets. Kids?

• Mold and dampness 

• Allergens in air and dust 

• Gas-phase organics 
(VOC) (Formaldehyde
,Other aldehydes, 
Benzene, Acrolein, 
Organic acids, Semi-
volatile organics 
(SVOC))

• Bioeffluents including 
CO2 

Presenter
Presentation Notes
And by pollutants, I mean anything toxic that can travel from the air or water into your body, onto surfaces, etc. (tobacco smoke, radon, chemicals from toxic materials, sediments in water, biological contaminants like dust, mold). All of this stuff is circulating near and in our buildings. You may say well that’s outside, and you already told me that we spend 90% of our lives in doors, so we should be fine right? WRONG. Indoor IAQ up to 5x more polluted than Outdoor Air. Common indoor air pollutants in schools have been observed at levels two to five times higher than outdoor concentrations, including VOCs.851 homes in CA surveyed had at least 6 detectable allergens75% of homes use pesticides, 80% exposed to pesticides INDOORS



Pollution Is Destroying Our Health!

Source: Proceedings of the National Academy of Sciences

• 9 out of 10 people now breathe polluted air

• 93% of children <15 years old (= 1.8 BILLION) 
breathe toxic air

• Air pollution kills 7 million people every year 

• 1/3 of deaths from stroke, lung cancer and 
heart disease are due to air pollution
Source: World Health Organization

Presenter
Presentation Notes
Air pollution is hard to escape, no matter how rich an area you live in. It is all around us. Microscopic pollutants in the air can slip past our body’s defenses, penetrating deep into our respiratory and circulatory system, damaging our heart, lungs and brain. 



Fossil Fuel Pollution Impacts Our:

Source: Proceedings of the National Academy of Sciences

• Respiratory system:
• Lung Cancer - leading cause of cancer in the U.S.
• COPD - 3rd leading cause of death
• Asthma

• Circulatory system:
• Coronary heart disease - leading cause of death in the U.S.

• Nervous system:
• Strokes
• Loss of intellectual capacity from mercury exposure poisoning

Source: American Council for an Energy Efficient Economy and by the Physicians for Social 
Responsibility

Presenter
Presentation Notes
Air pollution is hard to escape, no matter how rich an area you live in. It is all around us. Microscopic pollutants in the air can slip past our body’s defenses, penetrating deep into our respiratory and circulatory system, damaging our heart, lungs and brain. Fossil fuel-powered appliance in our homes are similarly toxic to our health. Children who live in homes with gas stoves used for cooking are at a higher risk for asthma complications, pneumonia, and respiratory illnesses. So how do we control for this stuff? Exhaust contaminants out, bring fresh air in. If you’re building a new building, install one. If you’re retrofitting an existing building? Install one. Berkeley Lab LBL research in CA Homes hazardous levels of nitrogen oxide and carbon monoxide, 60% of homes cook at least once a week with a gas stove and can reach pollutant levels that would be illegal if found outdoors. Cooking represents one of the single largest contributors, generating particulate matter (formally known as PM2.5) at concentrations four times greater than major haze events in Beijing. Did you know...particle levels while cooking with an unvented stove can reach 10x higher than our health-based limits for outdoor air pollution, and they can linger indoors for hours?Range hoods vary in effectivess – many tested fall below advertised values. Cook on back burners, USE it every time you cook, etc. Ducted kitchen exhaustDucted range hoodRange hood placed for effective captureEffective range hood < 2 sone and > 200 All that interlocked with cooktop or sensors



Especially in Kitchens…

Source: Proceedings of the National Academy of Sciences

• 60% of homes that cook at least once a 
week with a gas stove can reach 
pollutant levels that would be illegal if 
found outdoors. That equates to:

• 12 million Californians routinely exposed 
to nitrogen dioxide levels that exceed 
federal outdoor standards 

• 10 million exposed to formaldehyde
exceeding federal standards 

• 1.7 million exposed to carbon monoxide
exceeding ambient air standards in a 
typical week in winter.

Source: LBNL Berkeley Lab 

Presenter
Presentation Notes
These pollutants can come both from the cooking burners—especially gas burners but to a lesser extent electric burners also—as well as from cooking itself. The primary health effect of nitrogen dioxide, which is also found in the fumes of any type of combustion, is an increased likelihood of respiratory problems. Exposure to carbon monoxide is most serious for those who suffer from cardiovascular disease as it can enter the bloodstream and reduce oxygen delivery to the body’s organs and tissues.
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Pollution Makes you Dumber

• 95% of the global population is 
breathing unsafe air 

• Study found that high pollution 
levels led to significant drops in test 
scores in language and arithmetic

• Equivalent to having lost one year 
of education
Source: Proceedings of the National Academy of Sciences

Presenter
Presentation Notes
Why do we want to control for these contaminants? First let’s look at a bad example. This study was just released this past month and cited in both NYT and The Guardian. This one is eye opening because where previous research has found that air pollution harms cognitive performance in students, this is the first to examine people of all ages and the difference between men and women. The new work, published in the journal Proceedings of the National Academy of Sciences, analyzed language and arithmetic tests conducted as part of the China Family Panel Studies on 20,000 people across the nation between 2010 and 2014. The scientists compared the test results with records of nitrogen dioxide and sulphur dioxide pollution.They found the longer people were exposed to dirty air, the bigger the damage to intelligence, with language ability more harmed than mathematical ability and men more harmed than women. The researchers said this may result from differences in how male and female brains work.The damage in intelligence was worst for those over 64 years old, with serious consequences, said Chen: “We usually make the most critical financial decisions in old age.” 



Combustion Byproducts – Kitchen Exhaust 

• Poorly vented appliances release toxic 
fumes, CO

• “Room” exhaust is not great (but 
allowed)… couple with charcoal recirc 
hood 

• Hoods should cover all burners, and be 
placed as low as practical for capture

• Consider NOISE & CONTROLS for better 
usability

• 150 cfm is probably plenty
• Start thinking about makeup air in tight 

homes

Presenter
Presentation Notes
So how do we control for this stuff? Exhaust contaminants out, bring fresh air in. If you’re building a new building, install one. If you’re retrofitting an existing building? Install one. Berkeley Lab LBL research in CA Homes hazardous levels of nitrogen oxide and carbon monoxide, 60% of homes cook at least once a week with a gas stove and can reach pollutant levels that would be illegal if found outdoors. Cooking represents one of the single largest contributors, generating particulate matter (formally known as PM2.5) at concentrations four times greater than major haze events in Beijing. Did you know...particle levels while cooking with an unvented stove can reach 10x higher than our health-based limits for outdoor air pollution, and they can linger indoors for hours?Range hoods vary in effectivess – many tested fall below advertised values. Cook on back burners, USE it every time you cook, etc. Ducted kitchen exhaustDucted range hoodRange hood placed for effective captureEffective range hood < 2 sone and > 200 All that interlocked with cooktop or sensors



Kitchen Exhaust, Good to Best

• Ducted kitchen exhaust

• Ducted range hood

• Range hood placed for 
effective capture

• Effective range hood < 2 
sone and > 200 

• All that interlocked with 
cooktop or sensors

• ELECTRIC 

BE
TT

ER



Bring in (and Treat) Fresh Air

• Balanced ventilation strongly 
preferred. Heat Recovery/Energy 
Recovery even better!

• Fresh air is expensive… distribute it 
wisely

• Always check the controls at 
installation. If the contractor can’t 
explain it to you, he can’t explain it 
to the building manager either.

• Shut-offs are important (skunks, fire, 
asphalt)

• Test/Balance/Test/Maintain

The Solution to Pollution is Dilution!

Presenter
Presentation Notes
We breathe about 11,000 liters of air every day; a third of it will be from your bedroom. 



Don’t Forget the Filters! 
• MERV 13 is the lowest that can 

meaningfully capture PM 2.5
• Pleated, 2” or 4” thick
• Charged/”Electret” can help with 

pressure drop
• Filter Grille design… do not allow 

bypass, leave access
• Grille/filter sizing… likely larger than 

you think to keep pressure drop in 
check

• Filters must be changed often!

Presenter
Presentation Notes
And probably most importantly . . . The filters. A complete comfort system cleans AND filters the air. Clean air is as important as proper temperature and humidity. What MERV do we need to recommend? Yes 13!I’m not okay settling for my air being filtered only for human hair, carpet fibers, pollen and dust mites! I really want it to filter mold spores, lung damaging dust, cooking oil, tobacco smoke, smog and bacteria PLEASE.



2. It’s More 
Comfortable

This Photo by Unknown Author is licensed under CC BY-SA

Presenter
Presentation Notes
People matter MOST

https://commons.wikimedia.org/wiki/File:Air_conditioning_unit-en.svg
https://creativecommons.org/licenses/by-sa/3.0/


Humidity/Temp/Moisture Control 

• In addition to proper air sealing & water 
management, all electric buildings can 
be:

• Warmer
• Dryer
• Better Ventilated

• Lowers risk of illnesses and mold 
growth

• Replace gas fired domestic hot water 
and space heaters with electric DHW 
and heat pump

• Independently control temperature in 
each room – decentralized 

Presenter
Presentation Notes
Primary reason for ACCA Manual J right-sizing: avoid short-cycling & better dehumidify. Each room can have its own electric heating system and t-stat. This gives independent temperature control from the rest of the house.  So no more excessive cold in one room while another is too hot.  Big advantage over central heating.“Dehumidification Mode” explainedSupplemental dehumidification = the future?



3. It’s Quieter

Presenter
Presentation Notes
People matter MOST



Manage Noise, Manage Stress

Heat Pumps Can be Quieter

• Indoor air handler part of a heat pump is 
generally quieter than single-stage gas 
furnaces. Hydronic type heaters function in 
near silence (if installed correctly). 

• Steam radiators – eliminate constant “clang”

Other Recommendations: 

• Use air sealing and sound attenuation to separate 
multi-dwelling units

• Choose fans based on sone ratings

• Remote-mount fans

• Study ‘free area’ for grilles and louvres to avoid 
whistling

• Test background sound!

TARGET LEVELS
20 dB Bedrooms
40 dB Living rooms

Presenter
Presentation Notes
Acoustics is one of the leading sources of dissatisfaction with space, since noise increases stress. Approximately 24% of Americans present with symptoms of noise-induced hearing loss. 10-dBA increase in noise levels from aircrafts increased cardiovascular-related hospital admissions in 3.5% (36). These effects have major societal implications because estimates indicate that 145.5 million people in the United States may be exposed chronically to levels higher than 55 dBa. Studies have shown a strong connection to depression, stress, and heart disease when occupants are exposed to high levels of sound such as road traffic. According to Harvard’s 9 Foundations of Health, each year, around 30 million Americans are occupationally exposed to hazardous noise levels and another 26 million Americans ages 20-69 have hearing loss that may have been induced by noise exposure in the workplace or leisure activities. 1,200 senior executives and non-executive employees found that 53% of employees report that ambient noise reduces their work satisfaction and productivity. Oxford Economics (2015). When the walls come down: How smart companies are rewriting the rules of the open workplace. http://www.oxfordeconomics.com/when-the-walls-come-do. For example, HVAC systems have been identified as a common source of background noise in classrooms (Nelson et al., n.d.). In a study of 73 elementary schools in Florida (Jaramillo, 2013), students in schools cooling with the noisiest types of HVAC systems were found to underperform on student achievement tests compared with students taking tests in schools with quieter systems. 



4. It’s Safer

Presenter
Presentation Notes
While individuals vary in their response, psychological stress can negatively affect immune function with onset of immune changes occurring in as little as five minutes  Chronically elevated stress hormones suppress immunity which can exacerbate autoimmune diseases and other inflammatory conditions, while elevated blood pressure levels can eventually lead to damaged arteries and plaque formation, putting stressed individuals at greater risk of hypertension and cardiovascular disease.�



Safety: Less Gas, Less Worry

• Less Risk of Carbon Monoxide 
Poisoning

• Still recommend CO monitors in all 
units 

• Fire & Explosion Safety
• Clothes Dryers: check your ductwork
• Gas Cooktops: it’s a mini fire in your 

house! 
• DHW: Your chances of an explosion 

from a gas leak are much greater 
than electrocution from faulty wiring 
to your tank.

Presenter
Presentation Notes
FireFlammable vapor fires happen when vapors from that gas water heater collect around the appliance and ignite when the water heater kicks on. Combustible materials such as gasoline cans, cleaners and paints, as well as old papers and clothes can be ignited during a vapor fire and cause further damage.ExplosionExplosions of gas water heaters can happen for two reasons. In new gas water heaters, the bottom is sealed, so there is less chance of vapors getting to the flame. In older gas water heaters, there was no seal, and the bottom was virtually open, posing an explosion risk. Another reason for explosion of a gas water heater is a faulty pressure relief valve. If this is not working properly, pressure will build up on the inside of the tank until it can hold no more, resulting in explosion. Never, under any circumstances, cap a pressure relief valve.



5. It’s More 
Cost Effective 
& Equitable 

Presenter
Presentation Notes
People matter MOST



Leverage the Value of PEOPLE in Buildings

Source: WGBC’s Health, Wellbeing & Productivity in Offices

Presenter
Presentation Notes
then we need to look at the profitability of healthy upgrades (USGBC Report, stock report, how much money is saved and earned when we do right by our tenants.  In order to get Developers, Owners, Contractors, and Maintenance Crews to buy into healthy buildings and social equity IN buildings,, we need to restructure the conversation first around the end VALUE of INVESTING in people living and working in buildings and then working backwards to some strategizes on what to focus on and how to pay for it? People are where the $$ is.  For businesses, staff costs, including salaries and benefits, typically account for about 90% of business operating costs.EPA offers cost benefit worksheets (# of children with asthma in NEISD schools: 8,361)  X multiplied by (Avg. # of school days missed by  students with asthma: 8)  X multiplied by (Attendance daily rate by state: $32)  = equals (Potential revenue lost: $2,140,416)  Reducing avg. # of school days missed by those with asthma by 50% = $1,070,208/year  Improving attendance of all students with asthma by  only 1 day = $267,552/year   



Our Employees Will Be Happier 
Employees are Happier, Healthier, More Productive in LEED 
Green Buildings:

• 93%: of those who work in LEED buildings are 
satisfied with their job

• 81%: enhanced air quality improves their 
physical health and comfort

• 85%: access to outdoor views and natural 
sunlight boosts productivity and happiness 

• 79%: employees opt for a job in a LEED 
building vs non-LEED building 

Presenter
Presentation Notes
Occupants of low income homes experience improvements in housing stability, health, comfort and energy security, and building owners experience less operation and maintenance costs, increased asset values, and decreased vacancy. Benefits also accrue at the community levels through improved air quality and other environmental benefits as well as through macroeconomic benefits related to job and market creation



Our Residents Will Breathe Easier

• 2-yr study of effects of 
green building on building 
residents with asthma

• Evaluated ER visits, sleepless 
nights, days with reported 
symptoms

• Days with asthma 
symptoms decreased, 6.9 
to 3.4 at 6 months and 2.2 
at 12 mos

This Photo by Unknown Author is licensed under CC BY-SA

Presenter
Presentation Notes
Mt. Sinai Study on Green Buildings: A study of energy efficient green certified apartments in Virginia found that residents saved an average of $54 amonth, or $648 annually, on their electricity bills, representing up to 3% of income. In aggregate, these financial benefits are significant to state and local housingagencies. Upgrading existing, or building new affordable housing with healthy and efficient features can providesignificant financial benefits, with evidence that states could save from 15% to 26% in energy usage by implementing all cost-effective efficiency measures in theentire multifamily housing stock in the next twenty years. What if we provide similar financial evidence with health? http://www.vchr.vt.edu/wp-content/uploads/2015/02/Housing-VA-LIHTC-Study-Full-Report.pdf

http://simple.wikipedia.org/wiki/asthma_bronchiale
https://creativecommons.org/licenses/by-sa/3.0/


Good fresh air makes YOU smarter

Source: 
#THECOGFXSTUDY

Presenter
Presentation Notes
Several studies have shown that substandard ventilation rates negatively impact cognitive function. For example, research conducted at the Harvard T.H. Chan School of Public Health used a real-life simulation tool to test the higher order cognitive function of office workers at the standard-specified minimum outdoor air ventilation rate of 20 cfm/person compared to 40 cfm/person.26 Participants shifted upward from the 62nd to 70th percentile in terms of cognitive performance when compared to normative data of 70,000 people who had taken the cognitive tests in the past. This change in performance is equivalent to a $6,500 increase in salary per person per year, while the energy costs of achieving the same change in ventilation were less than $40 per person per year, and down to $1 per person per year when energy efficient systems are used.2



In other words…Healthy Buildings =  PROFIT 

Presenter
Presentation Notes
This VERY exciting and innovative study from Stok was just released on the financial benefits of high performance buildings with a focus on health and wellness.What makes a high performance building? Stok defines 5 categories that make up HPBs: Enhanced occupant experience, optimize resource efficiency, minimize environmental impacts, embedded resilience, improved financial performanceMr. Fiser, who is also a member of the Delos advisory board, said the organization added nearly $700,000 to its bottom line in its first year from the productivity increase as well as savings from energy costs.So end user education? Check. Budget analysis for showing ROI, healthy bottom lines. Check. 



A reminder about Asthma  $$$

• People/yr treated for asthma:  15.4 million

• US total annual cost in 2015:     $81.9 billion

• Asthma-related mortality cost:  $29 billion/year

• Missed work & school days:       $3 billion/yr
– 8.7 million workdays lost 

– 5.2 million school days lost

Presenter
Presentation Notes
So not only do healthy buildings make $, they can also cost $ 



Health Based Building Incentives 

• (NY)SERDA and DOH’s NYS Healthy Homes Pilot
– Pilot will test a residential “healthy homes” intervention that 

combines energy efficiency measures, asthma trigger 
reduction measures, and home injury prevention measures 
provided to a group of 500 Medicaid member households 
in several pilot locations throughout the State.

• Enterprise’s Health Begins with Home Initiative
– $250 million to work over 5 years promoting health as a 

top priority in affordable housing
• Get More Utility Providers Involved
• Insurance Underwriting

Presenter
Presentation Notes
Leverage green building standards and rewards for developers. Updating and codifying building practices to make housing healthy MUST and should be a priority. So should incentivizing and rewarding developers who partner in this undertaking. Through Health Begins with Home, Enterprise will focus on four key areas:Researching ways to leverage the link between good health and a healthy, stable homeAwarding grants to 1) help local nonprofits operate housing and community health programs�and 2) increase partnerships between housing and health care organizationsProviding technical assistance to leverage and align resources, use data to strengthen decision making, promote best practices and advance smart policiesConnecting capital from health care organizations, institutional investors and social impact funds to develop and preserve healthy, well-designed homes that are affordableHealth Begins with Homes launches following the news last week of two new funds announced jointly with Kaiser Permanente. An Enterprise-managed $85 million equity fund will serve California’s Bay Area counties, with half the capital designated to promote health and preserve affordable homes in the city of Oakland. A $100 million national loan fund is open to developers preserving and creating healthy, affordable homes in Kaiser Permanente’s service regions in eight states and the District of Columbia.Each state determines its own requirements and criteria for projects seeking funding under LIHTC. 2017 study reported that 32 states had incentivized third-party green building certification programs in their QPAs. 



Pick your reason(s)

Presenter
Presentation Notes
Healthy people are an investment worth making. There is already an established business case for healthier buildings, from greater employee productivity and reduced sick days in the workplace (The COGFx study), to reduced asthma incidents and ER visits for children living in green housing (Mt. Sinai studies), with more and more research coming out on what feels like a daily basis. Leading organizations know that improved employee wellbeing not only helps to be healthier and lowers healthcare costs, it also helps them to be more productive, creative and innovative, and less likely to leave for a competitor. The same concept can be applied to tenants in rental buildings and condos.Although property managers haven’t historically considered health and safety a measurable budget item, that’s starting to change, says Allen. Underpinned by the growing body of scientific research, the healthy building movement is increasingly being embraced by real estate professionals and the marketplace. Relatively small upfront costs to facilitate changes are routinely recouped through higher rental rates.



Elizabeth Garland, MD, MS
Department of Environmental 

Medicine and Public Health

Studying The Optimal Ventilation for 
Environmental Indoor Air Quality:

STOVE IAQ 



Purpose of the Study

Multicity collaboration
Enterprise Green Community 

Partners
National Center for Healthy 

Housing
Determine if ASHRAE 62.2 (2010 or 

later) in multifamily Green 
Communities housing is associated 
with:

▶variations in indoor air quality
▶general health measures

38



Study Hypothesis
Multifamily Green Communities 
housing with ASHRAE-compliant 
ventilation will have:
▶Significantly lower indoor levels 

of
–PM2.5

–Formaldehyde
–NO2
–CO
–CO2

▶Resulting in better general and 
respiratory health

39



Eligibility of Buildings

▶Multifamily housing units 
previously rehabilitated to Green 
standards within the past 5 years

▶Working gas stove
▶Open to all people

▶National Center for Healthy 
Housing and Enterprise Green 
Communities confirm eligibility

40



Study and Comparison Groups

▶Study group:
–ASHRAE-compliant buildings
–continuous or intermittent (e.g., 20 minutes/hour) 
ventilation in each dwelling

–exhaust ventilation over stoves

▶Comparison group:
–Non-ASHRAE-compliant building

41



Phases

Recruitment
Screening– determine eligibility

Three phases:

– Baseline
– 4 months after baseline
– 8 months after baseline

42



Study Methods

▶Screen: meet inclusion 
criteria

▶Home Interview
▶Health Interview 
▶Environmental Assessment
▶Visual Assessment
▶Dwelling performance
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Presenter
Presentation Notes
Visual assessment and dwelling performance 0nly once: includes….



Dwelling Performance

▶Unit characteristics
▶Duct System
▶Ventilation Flows
▶Pressures
▶Microsoft Access

Conducted by independent contractor at baseline
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Presenter
Presentation Notes
(e.g., square footage)



Home Interview

▶Questions answered by primary adult 
▶Contains questions about:

–Household income 
–Housing conditions  
–Pets
–Pests
–Comfort 
–Safety  
–Smoke in the home 
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Health Interview
▶Respiratory: Asthma, allergies, nasal 
▶Adult:

–SF-36, health-related-quality of life
–smoking
–stress 
–Medical conditions (e.g., COPD) 

▶Child: 
–SF-12
–smoking (if age≥12)
–Medical conditions (e.g., ear infections)
___________________
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In general, would you say your health is:
1 - Excellent
2 - Very good
3 - Good
4 - Fair
5 - Poor

Presenter
Presentation Notes
*Still has asthma: symptoms, health care utilization, c-ACT or ACTRAND developed the 36-Item Short Form Health Survey (SF-36). SF-36 is a set of generic, coherent, and easily administered quality-of-life measures. These measures rely upon patient self-reporting and are now widely utilized by managed care organizations and by Medicare for routine monitoring and assessment of care outcomes in adult patients.
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HEALTH, EQUITY & ETHICS:
Strategies For Addressing High GWP & 
Toxic Chemicals In Insulation

Bill Walsh



To advance human and 
environmental health by 
improving hazardous chemical 
transparency and inspiring 
product innovation.

Mission



Health     Equity     Ethics

• Persistent, Bioaccumulative Toxicants (PBTs)

• Halogenated flame retardants

• Formaldehyde-based binders

• Isocyanates

• High Global Warming Potential 

Chemicals Of Concern



Health     Equity     Ethics

• Cancer

• Reproductive Capacity

• Brain Development

• Asthma & Respiratory Disease 

• Climate Change

Health Impacts



Health     Equity     Ethics

• Building Occupants

• Construction Workers

• Manufacturing Workers

• Fenceline Communities

• Poor & People of Color

• Global Environment

Impacted Communities



Health Equity Ethics

“Whether it’s as policymakers, advocates, 
architects, project managers, contractors, or even 
in the construction workforce, the most impacted 
communities are underrepresented in the design, 
construction, and occupancy of sustainable, 
regenerative, healthy buildings.”

Centering Equity in the
Sustainable Building Sector



Strategies For Chemical Hazards

Healthybuilding.net



In Depth Analysis

Multi-factor Product Evaluation 



Strategies



• Recommendations by

Product Category

• Spec Language

• Submittal Inserts





In Summary



In Summary



Thank you!
Any Questions?

Lauren Hildebrand
lhildebrand@swinter.com

Elizabeth Garland
elizabeth.garland@mssm.edu

Bill Walsh
bwalsh@healthybuilding.net
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