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INTRODUCTION: WHY HEALTHY HOMES?
“Where Tomorrow Lives” is the guiding principle for the 
BUILDER KB Home ProjeKt Concept Innovation and 
Learning program that brings a future set of standard 
features and technologies for healthier-living single-
family homes and communities within view of the present 
and within the means of a broader group of home buyers.  

The BUILDER KB Home ProjeKt and the narrative 
surrounding it, including this white paper, create a 
story to motivate and inspire people to think differently 
about how their new homes and communities can and 
should live and work. As home buyers’ expectations 
build on the recent focus on the economy of energy, 
water, and materials performance as measures of value, 
the residential construction community will respond 
to a critical and potentially lucrative new emerging 
opportunity: to create value around technologies 
and designs for a homeowner’s health and well-being 
that align and harmonize with how sustainability and 
resilience function in a home. 

Here are the tent-pole precepts of this analysis:

1.  People now regard a home’s healthy design and 
futures as keys to their own health trajectories

2.  Data and evidence show differing priorities around 
smart healthy features, varied by age and lifestage

3.  People see a direct correlation between healthy 
home function and medical bills and personal 
finance

4.  Emerging building technologies address indoor air, 
room comfort, water purity, noise, circadian light 
patterns, and factors related to sleep, rest, and a 
sense of serenity.

A new form of industry collaboration is bringing forward 
process innovation; re-evaluating and designing homes 
on the virtue of their quality of air, water, circadian 
lighting, noise reduction, resilience biophilic technologies, 
and conduciveness to sound sleep. This represents 
a fundamental shift in viewpoint, the evolution of a 
home not just as a basic commodity, but progressing 
beyond the typical duty of performing as shelter to 
becoming a source of protection and prosperity: toward 
a new role as a valuable asset in terms of the resident’s 
mental, physical, and emotional well-being. That 
innovative collaboration is a force behind the design and 
engineering of the BUILDER KB Home ProjeKt and will be 
represented throughout this paper. 

This relatively new industry of wellness is strong by 
the numbers and continues to grow, amounting to a 
roughly $3.7 trillion industry worldwide. The focus on 
wellness encapsulates all aspects of home and work 
environments, including a category called Wellness 
Lifestyle Real Estate that was the fastest-growing 
sector from 2013 to 2015—growing 19%, to 
$118.6 billion—and including everything in the built 
environment that incorporates wellness elements in its 
design, construction, amenities, and services.33  

And, with the use of technology, housing is also allowed 
to become a more active and interactive interface, 
adapting to each of its residents’ needs to heal, restore, 
and regenerate.  

The focus on healthier homes is coming at a time when 
in the U.S., people spend approximately 70% of their 
time at home.1 

Source: Global Wellness Institute. Global 
Wellness Economy Monitor, January 2017

Source: Smart and Healthy Homes Industry 
insights presentation, January 2018, Delos
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Spending time at home certainly shouldn’t be seen as a 
negative; however, there are risk factors lurking in every 
aspect of our built environment. A healthy home has 
dozens of impact areas, each of which serves a specific 
purpose to enable healthy living. Here’s a healthy-home 
outline from the UK Green Building Council’s Health and 
Wellbeing at Home report.3

Even though, as a population, we tend to spend a lot 
of time inside our homes, only about one-third of home 
buyers feel their home is very healthy. The 2014 Houzz 
Healthy Home Trends Study revealed the following 
ratings.4

Specifically, 70% of buyers recognize comfort and 
minimizing exposure to chemicals as important to their 

health, along with dozens of other factors that can be 
dramatically decreased with a thoughtful approach to 
home design, engineering, and construction. 

Similarly, more than 76% of the 13,000 U.S. occupants 
who participated in the Hayward Score online survey 
reported they believe their home is harming their health/
their family’s health at least somewhat.5

In support of the BUILDER KB Home ProjeKt, The 
Farnsworth Group fielded insights and responses 
from a sample of more than 300 home buyers aimed 
at understanding how they think about health and 
well-being in the home buying process and ownership 
experience. The sample included recent home buyers, 
along with those who are currently in the purchasing 
process.6 

When asked their thoughts on the desired outcomes 
of health and well-being in the home, the survey 
respondents focused mostly on having more energy, 
feeling better-rested, and reaching a better weight.6 

WHO IS THE BUYER?
While concerns related to health and well-being are 
growing, homeowners lack basic education about how 
their environment is affecting their health in both the 
long and short terms. According to Bill Hayward of 
Hayward Healthy Homes, half of the homes in the U.S. 
have an indoor air quality problem that places at least 
one family member’s health at risk.  
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Although nearly all homeowners prioritize health and 
well-being as a key factor in the housing they purchase, 
attitudes, preferences, and values vary by age and 
generation as to how living quarters contribute—or 
don’t—to health. The Houzz research found that more 
than 70% of millennials feel their homes are healthy, as 
opposed to less than 60% of baby boomers and Gen 
Xers.4 

Delos, the pioneer of Wellness Real Estate™, is 
transforming our homes and other indoor environments 
by placing health and wellness at the center of 
design, engineering, and construction decisions. It 
offers perspective on the generational trends in living 
environments. 

Delos data show that baby boomers are retiring at a 
rate of 10,000 per day and want to downsize, be part 
of a community, and incorporate children in their lives. 
The boomer generation also needs to consider how to 
receive care. Generation X, meanwhile, desires space 
for their children, access to child care, sustainable 
employment with minimal transportation, and the ability 
to spend time with friends.  And millennials want to live 
in a place that provides access to people their own age, 
a short commute to work, a variety of entertainment, 
and other shared activities.2

As noted above, fewer boomers than millennials feel 
their living quarters are healthy. And there are more 
and more boomers entering the age when that is an 
incredibly important housing feature. As boomers reach 
the age when they have to start considering how their 
surroundings are going to support them in the future, 
their demands, in concert with their growing numbers, 

are going to force a shift in the housing market to 
deliver healthy places where they can age comfortably. 

As Liddy Manson, director at The AgingWell Hub, 
part of Georgetown University’s McDonough School 
of Business, points out, the population of 65-plus 
is expanding rapidly and will accelerate in the next 
20 years. According to the U.S. Census Bureau, the 
boomer wave will fuel growth of the “old old” in 30 
years. Individuals 85 and older will represent nearly 
twice the size of the 65-plus group by that point. By 
2050, the number of centenarians is expected to 
increase 18 times. Although the proportion of people 
who live beyond the age of 100 is still very small, their 
numbers are growing rapidly. In 2000, there were an 
estimated 180,000 centenarians throughout the world; 
by 2050, they are projected to number 3.2 million.7

Manson has seen that informal caregivers currently 
play a critical role in making healthy living possible. 
Caregivers are instrumental in providing for certain 
daily living activities, such as transportation (83%); 
housework and grocery shopping (75%); meal 
preparation (65%); and financial management (64%).8  

This group of boomers doesn’t feel that current housing 
options meet their needs for aging comfortably in 
place. The AgingWell Hub’s research shows that this 
group of boomers is considered by other generations 
to be fragile, incapable burdens with no future, while 
they consider themselves to be strong, independent 
business owners with possibilities.8 

Much research shows that seniors would prefer to age 
and remain in communities they have lived in for many 
years, where they have already formed a community, a 
network of connections. And, because they are living 
longer, today’s older adults desire and will likely have 
a different aging experience than that of their parents 
and grandparents. Manson shares this list of the new 
boomer’s perspective. They: 

• Don’t want today’s senior housing
• Intend to continue to be active in their    
 communities
• Hope to remain in the paid or unpaid workforce 
• Expect to be civically engaged and respected for  
 their contributions.8 

Based on these criteria, designers and builders can 
provide more livable solutions that include features 
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such as accessible transportation and walkability; a 
focus on affordable living; civic engagement and social 
life; and access to goods and services. 

WHY ACT NOW? 
The moment to act on this growing business 
opportunity is now. Data are available to consumers 
on an immense scale, giving them the information 
they need at their fingertips to understand how their 
environment truly can impact their health and overall 
ability to perform daily tasks. 

Furthermore, the industry is waking up to this new 
opportunity. The green, sustainable building trend is 
leading to a larger consciousness of living well—not only 
treating the environment well, but treating ourselves 
well—and that design has a role and responsibility in 
meeting this objective. 

One example of the new emphasis on this trend is 
the International WELL Building Institute, which 
has established and certifies buildings according to 
healthy-for-humans standards—just as LEED gave 
us healthy-for-the-environment standards. Another 
example is the Delos and Mayo Clinic’s new Well Living 
Lab, which tests every aspect of the indoor environment 
(air, water, light, sleep quality, and so on) and how it 
affects, and can be reoptimized for, human health. 

Other organizations, such as the Center for Active 
Design, which started the Fitwel standard and 
certification program, have centered considerable 
research and resources on this initiative as well. The 

Center for Active Design is a global not-for-profit 
organization working to transform design and 
development practice to support health and ensure 
equitable access to vibrant public and private spaces 
that support optimal quality of life. As part of the 
Center’s work, the Fitwel Certification System supports 
widespread adoption of health-promoting strategies 
through a user-friendly digital portal.

Other programs, such as the City Health Dashboard, 
are taking the health discussion to a broader scale 
by capturing metrics that shape healthy living. The 
Dashboard project captures metrics for more than 500 
U.S. cities using 36 different measures of health, and 
therefore provides city leaders access to data that can 
support health-related decision making. 

There also are programs such as Declare, the nutrition 
label for products, a platform and product database 
that is changing the materials marketplace so there is 
more transparency. Declare offers information to the 
consumer on the origin of a product, what it is made of, 
and where it goes at the end of its life, making it more 
transparent to end users and allowing them to make 
a more informed decision about what goes into their 
home. 

Manufacturers and builders are also paying attention 
to the “Red List” materials, which are products that are 
worst in class and have many negative consequences 
when used in building materials, such as polluting the 
environment, bioaccumulating until they reach toxic 
levels, and harming those with exposure to them during 
the manufacturing or installation process. The Red 
List is available from the International Living Future 
Institute’s website.9

In the shadow of the sustainability movement, 
legislators, local and national alike, will see the positive 
impact healthy living can have on a more robust 
economy and start enforcing building codes specific to 
healthier homes. 

FINANCIAL FORCES 
For years, the design, engineering, and construction 
of housing have focused on more-sustainable, more-
energy efficient, and better-performing products. 
This evolution has been able to take place through a 
collaboration of building codes and builders that has 
sprung to action and focused business goals on related 

Source: The Farnsworth Group and Hanley Wood research.
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outcomes. Yet, it all comes down to the fine line of what 
consumers value, what is valuable enough to pay for, 
how much value it delivers to them, and, therefore, what 
makes sense for builders to consider. 

Some real estate developers are putting pencil to 
paper, and their initial estimates indicate that a focus 
on wellness drives impressive returns, resulting in up 
to a 35% premium for wellness-branded single-family 
homes. Those developers also see a 7% to 10% 
premium for wellness rentals and a 15% to 30% 
average daily rate premium for wellness-branded hotels. 
Not only are there price benefits, the developers also 
reported that these homes that benefit well-being sell 
more quickly than the competition.10

Another survey, of 232 home builders and remodelers 
in the U.S. by Dodge Data and Analytics, shows an 
increasing awareness of healthy-home options and an 
increasing desire to pay for those benefits. The report 
shows that 83% of builders believe home buyers are 
willing to pay more for a healthier home. 

Taking it a step further, the same survey looked at how 
much more a home buyer might be willing to pay to get 
features that benefit their health and well-being. The 
survey showed that one-third of home buyers would be 
willing to pay at least 5% more, a figure that increases 
along with the age of the buyer, for those features.11 

Fortunately, we’re in a time for healthy living. At any 
given age, as a U.S. population, we’re healthier than we 
have been in the past. The incidence of diseases is in 
decline. 

However, in the U.S., we continue to spend $3.3 
trillion in health care annually, showing that there’s an 
incredible market for healthy living.2

Data from the BUILDER KB Home ProjeKt Farnsworth 
study show that 21% of respondents spend $500 or 
more (up to $5,000 or more) on “health and well-being” 
products, services, and activities on a monthly basis. 
More than 65% of the respondents spend more than 
$100 a month to improve health and well-being in 
their lives, which to them means “having more energy,” 
“feeling better-rested,” “reaching a better weight,” 
and “being in a happier state of mind,” as opposed to 
spending less on medical costs.

Source: Dodge Data & Analytics. Green and Healthier Homes.
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People see tangible and measurable benefits derived 
from home features and functionality that promote 
health and well-being, with up to 67.7% of our 
respondents attributing healthy homes to savings 
on health care and medical costs ranging from an 
11% to 40% reduction of out-of-pocket expenses in 
health care and medical expenses.6 This is critical in 
a country where out-of-pocket medical costs can be 
one of the leading factors driving people into debt, 
in fact becoming the number one source of personal 
bankruptcy filings in the U.S. last year, according to a 
CNBC report.12

In addition, 80% of construction litigation is due to 
moisture issues. And the EPA reports that 46% of 
homes, buildings, and schools have an indoor air quality 
problem due to moisture and mold, which jeopardizes 
people’s health.13 Providing healthy, safe homes will put 
builders in a position to avoid costly litigation that may 
total millions of dollars. 

So, through the rest of this paper, you will see how 
our research uncovers the opportunity for builders to 
approach and start to leverage the emerging trillion-
dollar health and wellness movement, and to weave it 
into all dimensions of Americans’ lives. 

THE DATA ON HEALTHY LIVING DEMAND 
In broad terms, the BUILDER Farnsworth research for 
the KB Home ProjeKt, Where Tomorrow Lives, shows 
that people want health and well-being to be a part 
of the value they get from their homes, but they are 
unclear, or unspecific, as to the particular functionality, 
design, and benefits of health and well-being elements 
in their homes.

In the survey, respondents ranked the nonnegotiable 
features of a home. The top priority, of course, was 
location, followed by square footage and responsive 
health and well-being features. The bottom three on 
the list were sustainable high-energy performance, 
smart-home features, and a spare room for potential 
income.6 And while location is number one on the list, 
could location start to be secondary to concerns of 
access to healthy water, air quality, and exposure to 
nature as fundamental elements to healthier living?  
 
Far and away, the data show that three out of four 
people in our survey say housing is an essential 
contributor—at a high to extremely high level—to 
one’s health, and more than half—53%—feel there’s 
opportunity for significant to extreme improvement 

Source: The Farnsworth Group and Hanley Wood research.

Source: The Farnsworth Group and Hanley Wood research.
Source: United States Environmental Protection Agency: Moisture Control Guidance for 
Building Design, Construction and Maintenance.
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in how homes can contribute to improving occupant 
health.6 The statistics suggest that people think of their 
homes as playing a core role in what makes them be and 
feel healthy, and that in itself is a big opportunity for 
learning among home builders.8 

Two of the most cited areas for improvement are 
indoor air quality and exposure to chemicals within 
the home. In a Harvard Joint Center for Housing 
Studies research effort, homeowners expressed 
concerned most about indoor air quality and water 

quality, followed by harmful materials/chemicals and 
other indoor issues such as lighting and noise levels.28 
The BUILDER Farnsworth study showed similar 
data—indoor air quality far outranks other features 
as a contributor to health and well-being, with natural 
lighting, home fitness areas, and outdoor recreational 
areas as secondary contributors.6

Dr. Joseph Allen, professor at Harvard’s School of 
Public Health, posits that since the 1980s, when 
building requirements shifted to allow less airflow, 
there has been a dramatic, 80% decline in sufficient 
indoor air exchange (from 1 exchange of air per 
hour down to 0.2), leading to a dangerous increase 
in interior pollutants and carbon dioxide levels. 
Allen also reveals a doubling of cognitive function 
in people working in buildings with high levels of air 
ventilation.14  

A study by Lawrence Berkeley National Laboratory 
concluded that building dampness and mold raise by 
30% to 50% the risk of a variety of respiratory and 
asthma-related health effects. A companion study by 
EPA and Berkeley Lab estimated that 4.6 million cases 
of asthma, 21% of the 21.8 million cases of asthma in 
the U.S., could be attributed to exposure to dampness 
and mold in homes.15

Based on reported data, the Hayward Score has 
collected information on health-related symptoms 

occupants experience at home. Research has shown 
that symptoms that are expressed by occupants when 
exposed to home conditions can be quite varied and can 
depend on the sensitivity of the person and the severity 
of the exposure.5

The BUILDER KB Home ProjeKt Farnsworth study 
shows that beds and sleeping areas far outweigh other 
home spaces and features as being linked to resident 
health and well-being. This could correlate with the role 
of sleep and security, one tangible and one less tangible 
health-related area. The data say that people associate 
health and well-being with the bedroom, which may 
include a focus on lighting, soundproofing, sleep, sonic 
experiences of music, and so on.6

In response to poor housing design that doesn’t provide 
a healthy sleeping environment, homeowners have spent 

Source: Harvard T.H. Chan School of Public Health’s Center for Health and the Global Environment (left); Hayward Healthy Home (right)
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an estimated $41 billion on sleeping aids and remedies, 
an amount that’s expected to grow to $52 billion by 
2020. This massive, exploding market includes sleeping 
pills, sleeping studies, sleep monitoring, and health 
coaches, according to a 2016 Consumer Reports study 
titled Why Americans Can’t Sleep.22 In a Parks Associate 
survey, respondents identified the specific areas of their 
sleep issues, with the majority (24%) having trouble 
falling asleep, an issue that can be influenced by the 
design of one’s environment. 

Long-term sleep deprivation can increase one’s risk of 
heart disease, stroke, obesity, diabetes and elevate 
depression and anxiety as well as decrease overall 
quality of life. Chronic insomnia makes someone 20 
times more likely to develop an anxiety disorder and five 
times more likely to develop depression,26 and increases 
the risk of coronary heart disease by 30%.27

  
Interestingly, and perhaps related, a majority of 
respondents picked “noise reduction, insulating high-
performance walls” over a “golf community,” indicating 
they value the health performance of their walls higher 
than a golf community. Other choices—a grow/green 

wall over granite countertops, net-zero energy versus 
a walk-in closet, and high-performance windows with a 
reflective coating versus an outdoor kitchen—show a 
growing awareness and favoring of health features over 
more conventional design trends.6 

There are many conditions that could be solved through 
the right housing, dramatically reducing the level of 
spending on health care.  

Asthma remains the most common chronic condition of 
childhood, affecting more than 9% of all U.S. children. 
More than 6 million children suffer from the condition, 
leading to 205,000 hospitalizations and 697,000 
emergency-department visits each year. Exposure to 
allergens and irritants at home is a major factor in the 
development and complications of asthma. As many 
as 40% of asthma cases in minority children may 
be attributable to exposure to residential allergens, 
including moisture and dampness, poor ventilation, 
deteriorated carpeting, and structural deficits.15

The Seattle Housing Authority explored the health 
consequences of better ventilation and moisture 
control in a home and has now adopted the model of 
the Breathe Easy Home Indoor Air Quality System. In 
homes certified as Breathe Easy Homes, exposure to 
mold, dampness, and rodents decreased dramatically. 
After a homeowner spent one year in a Breathe Easy 
Home–qualified residence, evidence of moisture was 
rare, rodents had been eliminated, and the combined 
trigger score measuring the average number of triggers 
per home was close to zero.
The costs for the features needed to comply with 

Breathe Easy Home qualifications were roughly $5,000 
to $7,000 more than other high-quality homes in the 
same development, or about a 5% premium. The 
Breathe Easy Home study reported that these minimal 
costs were quickly recouped in the resulting health-care 
savings and the lack of missed work and school days.23 

Not only does one’s housing affect one’s physical 
well-being, it influences emotional and cognitive 

Source: Park Associates: State of the Market Source: Breathe Easy Home
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well-being, as well. There’s a new and growing emphasis 
on intentional communities for the purpose of relieving 
loneliness. According to a study by AARP, more than 
40% of American adults suffer from loneliness, a 
condition that, Murthy warns, is as dangerous to physical 
health as smoking 15 cigarettes a day, increasing the 
risk of cardiovascular disease, diabetes, cancer, and 
more.20 Worse, loneliness is a condition that attacks any 
and all age groups; it affects millennials just starting their 
careers, widowed boomers just ending theirs, empty-
nesters, new divorcees, first-year college students far 
away from family and high school friends. And even 
though social media has the positive intention of drawing 
people closer, it may instead be causing more separation, 
creating virtual connections that have few of the benefits 
of actual connections. 

Many studies have pointed to the health benefits of 
social interactions since the idea started trending in the 
early 1990s. Among people with cardiovascular disease, 
those with more social connections have a 2.4 times 
lower risk of death within an established period than 
those with poor social ties. Social connections lower the 
risk of cancer, speed recovery among people who do 
contract the disease, and reduce the risk of hypertension 
and other cardiovascular illnesses. Even wound-healing 
improves with social connections. Multiple studies 
suggest this may be a consequence of the psychological 
boost that meaningful relationships provide. People 
seemingly make better health choices, whether 
conscious or not, when they have a close-knit group of 
friends and family that depend on them.21 

In a study conducted by Harvard, cognitive function 
scores improved in well-performing, sustainable built 
environments. And not just better, but substantially 
improved, in nine different areas, including crisis 
response, strategy, and focused activity level.

The green building design this study employed lowered 
energy use, improved ventilation, and lowered exposure 
to carbon dioxide and VOCs. The results showed that 
cognitive scores were 61% higher in green building 
conditions and 101% higher in enhanced green building 
conditions.14

HEALTH AND WELL-BEING OPPORTUNITY: 
HOW TO DEVELOP, DESIGN AND MARKET 
The information presented in this paper points to a 
solid opportunity for the future of housing to improve 

the design, development, and awareness of health and 
well-being in homes. Done well, the opportunity will not 
only be profitable for builders and consumers who will be 
able to reduce medical spend and lead more productive 
lives, but also for the overall economy, which will benefit 
from more-productive, connected communities. 

The opportunity requires a high-level, integrated 
approach with involvement from all aspects of the 
housing community—suppliers, manufacturers, 
health experts, builders, designers—enabled by 
new technology. The AgingWell Hub’s Manson also 
incorporates retail, home services, civic services, faith, 
financial services, insurance, retail, and transportation 
in the formula to reinvent healthy housing. She believes 
tech trends will support healthy and independent living, 
including mobile ubiquity, artificial intelligence, voice, 
the Internet of Things, the transportation revolution, 
e-commerce, and remote patient care.

Thoughtful community design can foster emotional 
and cognitive health, also providing security and safety 
or perceived safety. A few ways The AgingWell Hub 
suggests builders and developers can start incorporating 
community, health, and happiness into design are by 
focusing on:  

• Cohousing
• Significant space-sharing inside and out
  - Purposeful, activity-focused
  - Communal food storage and preparation
  - Crafting, art and working spaces
  - Gathering and study areas
• Age blending (exchange of services, management  
 of life event transitions, etc)
• Clusters of communities within communities
• Getting the right ratio of people : shared space
• Sports teams
• Group celebrations 
• Child-watching12

Once you get into the individual home unit, there are 
many design aspects to consider that will deliver a 
healthier built environment. Bill Hayward breaks the 
solution into the Four Principles of Healthy Home 
Construction: 

1.  Continuous fresh air.  
2.  Properly sealed and insulated  

(air tight and no cold spots). 
3.  Less toxic materials.  
4.  Cleanable surfaces. 
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Hayward says a critical aspect is the need for the right 
ventilation with energy efficiency. “In our experience, 
energy efficiency without adequate ventilation typically 
degrades air quality in the house, along with the 
occupants’ health,” he says. “A healthy home will last 
longer than an unhealthy home. It will be more energy 
efficient. Its occupants will take better care of it.”

And, as he points out, sustainability and energy 
performance are shown to go hand in hand with 

healthier living environments from other sources, as 
well. The U.S. DOE’s Home RX: The Health Benefits of 
Home Performance : A Review of the Current Evidence 
report shows that short-term, energy-efficiency 
measures can reduce symptoms of lower respiratory 
tract diseases such as asthma.

One portion of the study was performed on children 
with asthma, while another was directed at people with 
respiratory conditions, and the results showed that 
energy-efficient design can improve health outcomes 
while also reducing associated health-care expenses. 
Home occupants in the study showed decreased 
symptoms of asthma and fewer incidents requiring 
health care.15 

The International Energy Agency report Capturing the 
Multiple Benefits of Energy Efficiency points to specific 
design considerations and their intended impact. With 
better insulation, air sealing, improved heating systems, 
improved cooking systems, and improved ventilation, 
residents were able to enjoy healthier living spaces.  
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Indoor environmental conditions generally improved 
with enhanced ventilation, the report shows. Of the 
five studies that looked at indoor-air outcomes, four 
observed statistically significant improvements from 
enhanced ventilation. Pollutants that were reduced 
with ventilation included respiratory triggers such 
as formaldehyde and other VOCs, airborne mold and 
phthalates, and radon. One study observed reductions 
in carbon dioxide. 

The installation of HRVs/ERVs is associated with fewer 
asthma/respiratory symptoms. The three studies that 
specifically looked at HRVs/ERVs on children with 
asthma or children at risk of respiratory illness found 
that their respiratory health was better than that 
of children living in homes without such ventilation 
installed. Improvements in skin allergies and general 
health were also observed. 

In addition, the study showed that the better ventilation 
also led to less exposure to radon.15 Data from a 
supplemental analysis to the DOE’s Evaluation of the 
Weatherization Assistance Program also found that 
installing whole-house exhaust-only ventilation led to 
lower levels of radon.

A simple design solution for cleaning indoor air could 
be allowing for the space and opportunity to include 
the right indoor plants to filter the air. The plants 
would need to be exposed to natural sunlight and be 
watered on a regular basis. Although there isn’t enough 
substantial evidence that adding indoor plants to the 
home environment improves indoor air quality, adding 
plants can have other benefits. 

Studies show, for example, that houseplants can reduce 
stress levels by calming the sympathetic nervous 
system and can also make the home occupants feel 
better and happier. Other studies have shown that 
access to nature helps a person’s mood and energy 
levels.16

Consider offering a housewarming gift to new home 
buyers that promotes a focus on their health. Leave a 
houseplant that can improve indoor air, absorb carbon 
dioxide, and release oxygen. Some indoor plants 
are effective even at removing pollutants and dust 
particles released from stoves and furnaces. Some are 
particularly effective at purifying indoor air because 

they absorb pollutants. These include lady palms, spider 
plants, dwarf date palms, bamboo palms, sword ferns, 
areca palms, blue daisies, American rubber plants, 
Boston ferns, and blue-eyed daisies.17

 
The Mariposa Healthy Living Toolkit compiled best 
practices from LEED, Healthy Community, Enterprise 
Green Communities, and SITES to suggest these 
additional design considerations for creating a healthy 
living environment: 

• Provide building occupants with a connection   
 between indoor spaces and the outdoors through  
 the introduction of daylight and views into the   
 regularly occupied areas of the home. 
• Access to open space and natural areas with   
 outreach and education can increase the   
 frequency of physical activity by 48%.
• Access to open space and natural resources   
 improves quality of life and provides the   
 opportunity to better understand the importance  
 of the natural environment. 
• Provide outdoor spaces for mental restoration   
 and provide outdoor spaces for social interaction. 
• Provide views of vegetation and quiet outdoor   
 spaces for mental restoration: Develop and   
 implement a plan to provide views of vegetation   
 and access to quiet outdoor spaces on site to   
 optimize mental health benefits of occupants. 
• Locating a project within an existing    
 neighborhood and in close proximity to    
 infrastructure encourages more resource- 
 efficient development of land, reduces    
 development costs, conserves energy, and adds  
 to the vitality of the overall community. 
• Design and build the project to the density   
 required for the location type.32 

Healthy homes need more than just ventilation 
enhancements. Below are recommended changes for 
the housing industry driven by the Hayward Healthy 
Home Principles and health symptoms reported from 
13,000 homes that completed the Hayward Score 
survey.18

Design Implications to Achieve Healthy Home

1.  Add balanced mechanical ventilation. Use high 
performance HRV or ERV. ASHRE recommends 
a ventilation rate of .3ACH. We disagree. System 
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should be designed to operate silently between 
.35 to .6ACH. A ventilation rate of .6 ACH is 
necessary for the first two years after construction 
to mitigate chemical off gassing from building 
materials and necessary to maintain healthy air 
under many normal living conditions. Exhaust 
ventilation only is not a healthy installation and 
won’t mitigate your risk even though it meets code. 
Commissioning is the only way to know if it is 
performing correctly. Do not skip this step.

2.  Eliminate open vented crawl spaces with dirt floor. 
Install barrier over dirt and mechanically ventilate 
with ERV.  Traditional crawl spaces are “air quality 
degradation chambers.” 

3.  Design houses to an air tightness of 1-2 ACH@ 
50 Pascal to optimize indoor air quality, insulation 
performance and minimize airborne biological 
buildup in the wall cavities.

4.  Aggressively seal the garage house connection. 
Unless the seal is close to 100% all the chemicals 
off gassing from all the things in your garage 
are ending up in your home and bedroom. Install 
mechanical ventilation as per 2019 code. (Don’t 
put washer and dryer in the garage.)

5.  Cleanable, non-course surfaces for interior finishes 
are critical for maintaining long term air quality. In 
addition, there should be a thorough preoccupancy 
dust cleanout. Construction dust holds the 
entire record of all the chemicals used during the 
construction process and lingers in the home 
for years after completion degrading air quality.  
Thoroughly remove all construction dust from 
all surfaces, which requires a HEPA vacuum and 
non-chlorinated damp cloth to do effectively.  Clean 
all HVAC ducting.

6.  Make sure that the electric plan doesn’t include 
panels or major runs within six feet of the bed to 
avoid unnecessary exposure to electromagnetic 
fields. 

7.  Add a drainage plain between exterior cladding and 
water management layer.

8.  Do not install wall-to-wall carpet.  
9.  Link the kitchen range hood to the range so it turns 

on automatically when cooking. Plus, add makeup 
air kits to the range hood and dryer, in addition to 
using induction or electric cooking ranges. Cooking 
effluent is now understood to be worse than 
second hand smoke.  Install a good, quiet range 
hood and a makeup air kit to make sure it draws and 
exhausts effectively. Electric or induction cooking 

produces much less aerosolized particulate.
10.  Use plywood instead of OSB to reduce 

formaldehyde off-gassing and to improve 
permeability. If you use engineered lumber, 
seal with a no VOC sealant to encapsulate 
formaldehyde and other VOCs.

11.  Manage electromagnetic radiation. Outline the 
location of beds on subfloor, favorite chairs, desks 
and couches. Tell the electrician not to put any 
major electrical runs or panels within six feet of 
those locations.

All of these recommendations are climate and 
geographic zone specific, with these recommendations 
exclusive to the central coast of Southern California. 
It is important to adapt these recommendations 
to the specific home location, for example, adding 
dehumidification for hot humid climates.

Hayward also says builders need to provide systems 
that can be managed long term for healthy living. 
He cautions that to avoid poor water management, 
builders should use only advanced waterproofing 
systems and test their airtightness with a blower door 
test, along with testing the waterproofing system. 
Next, avoid chemically laden building materials. A 
less toxic environment starts with looking at the 
products that are the source of the most VOCs, such 
as OSB, cabinetry, wood floors, foam insulation, and 
wall-to-wall carpets and pads, and finding the right 
manufacturers that offer lower-emitting or nontoxic 
items.

Hayward advises adding continuous balanced filtered 
ventilation to mitigate the nearly inevitable offgassing 
of new-home construction. Finally, he advises drying 
out all materials prior to final installation or close-in. 
Damp material trapped in wall cavities will make 
people sick. It actually takes two years for most wall 
cavities to dry out, and during routine temperature 
changes the cavity can reach more than 90% relative 
humidity, which aggravates the issue.

On average, one in five owners of healthy homes 
and one in three of nonhealthy homes is uncertain 
about the many risk factors inside their home—from 
dust mites to mold to drinking-water contaminants 
to formaldehyde. Nor are they aware of the outdoor 
irritants that might affect them indoors, such as 
toxins in the soil, air pollution, and allergens.4 This may 
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be overcome by a series of educational techniques 
based on information captured with sensors in the 
community that read off this information inside the 
home, before purchase and via online outlets, as well. 

The most common place for home buyers and owners 
to ignore the chemical content or to be unaware of it 
is in carpet and furniture. Systems like the Declare 
labels will help mitigate that problem by offering new 
information and transparency, which your purchasing 
manager will need to consider and software systems 
will need to start considering.  

The 2014 Houzz report shows that there is a large 
opportunity to improve residential ventilation 
systems. Plus, it reports that most homes have gas 
appliances and furnaces, but one-fifth of the homes 
lack carbon monoxide detectors and those that have 
detectors only have one. Only 50% of homes have a 
dehumidification system. Air purification systems are 
almost unknown. Only half of the homes surveyed had 
a water filtration system.4 

Finally, indoor moisture control could be the most 
important aspect of creating healthier home 
environments. The EPA guide Moisture Control 
Guidance for Building Design, Construction and 
Maintenance provides the following three guidelines 
to avoid the health risks of moisture when building: 

1.  Design to control liquid water. Locate plumbing 
lines and components where they are easy to 
inspect and repair. Slope the grade. Maintain 
drainage plane water-tightness in roofs and walls. 

2.  Control condensation. People and their activities, 
especially cooking and washing of floors and 

clothes, are usually the leading sources of 
humidity. In low rise buildings of all types, damp 
basements or crawlspaces may add as much 
water vapor to the air in a day as all the other 
internal sources combined. Design HVAC  
systems to manage air flow and control 
condensation.

3.  Use moisture-tolerant materials19

Just as important as these system considerations 
are the design features that will offer a comfortable, 
healthy, safe environment for the growing aging 
population that wants to stay in their home for the 
remainder of their lives. 

The AARP has created the HomeFit Guide to help 
identify safer, healthy ways to allow residents to age 
in place. The kit suggests design improvements that 
not only help the aging population but everyone else, 
as well, including:

• Step free entrances
• A bedroom, full bathroom and kitchen on the main  
 level
• Work surfaces that can be used while seated
• Staircases with railings on both sides.
• Cabinets and shelves that are easy to reach
• Touch or sensor style faucets
• Shower with step free entry
• Grab bars in the shower and bathroom where   
 there are slick surfaces 
• Well-lit staircases, hallways and exterior   
 entrances and walkways 
• Wide doors (at least 36”) or use of wing-clear   
 hinges28  

In addition, as The AgingWell Hub suggests, the 
increasing numbers of the aging population will need 
and want space for caregivers, which means designing 
a discrete living area that the primary homeowner 
doesn’t spend time in. It may mean a separate entrance 
and other features, such as an individual kitchen, 
laundry, and even temperature controls. Separate 
entrances will have zoning implications depending on 
the area of construction. 

According to Parks Associates, 32% of consumers 
in broadband households currently care for an aging 
family member, or a family member with a health-related 
condition, or expect to in the next five years.29  

Source: Houzz
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New technologies are making homes healthier as well, 
such as Darwin by Delos. The system ties into the built 
environment to control lighting, water purity, noise, 
temperature, and air quality for better overall health and 
comfort. 

Consumer awareness of these issues is improving and 
therefore creating a foundation for builders to promote 
their home products. Programs like the aforementioned 
Declare label are increasing consumers’ access to 

information. In the Houzz survey, consumers identified 
the biggest issues with trying to incorporate healthier 
products into their purchase decisions, showing a lack of 
education about negative implications.4 Home builders 
could provide clear-cut infographics that show an overall 
picture of the products they choose, along with lower 
emissions, to make the process clear and simple for the 
buyer. Plus, builders could offer true price comparisons to 
show buyers real value, along with information on how the 
conditions contribute to lowering health-care expenses.

In the Dodge study, the results from homeowners showed 
that they are most likely to place health above the 
importance of aesthetics and least likely to place it above 
durability/longevity. More than two-thirds of respondents 
said health was equally important as or more important 
than cost when making a product purchase decision, 
which means they’d most likely pay more for a healthy 
home11 and that builders can appeal to buyers first and 
foremost with a message about how healthy their homes 
are as opposed to their cost, performance, comfort, 
durability, or aesthetics. 
 
Another aspect of healthy living is access to healthy 
food. Housing design will need to start capturing ways 
to incorporate features such as green walls, green roofs, 
and space to grow and harvest fresh vegetables. The 
Mariposa Healthy Living Toolkit suggests builders offer 
access to fresh, local foods along with the LEED ND 
NPDc13 recommendation for local food production. A 
healthy development should promote community-based 
food production, improve nutrition through increased 
access to fresh produce, and support local economic 
development that increases the economic value and 
production of farmland and community gardens.32

There also are plenty of opportunities to learn more 
in ways that will inform better solutions. In the 
Farnsworth BUILDER KB Home ProjeKt research, survey 
respondents reported they aren’t ready to use wearables 
in their home as part of the technology solution, with only 
32% saying they’re very likely to purchase wearables. 
However, as these technologies evolve and become more 
accepted, more data and information about the way 
people live in their homes and what their needs are will be 
available to shape future solutions.

For now, we need to solve for the concerns regarding 
wearable devices. In the survey, respondents said the 
biggest barriers are privacy (59%) and security (48%).6 

Source: Dodge Data & Analytics. Green and Healthier Homes.

CONCERNS WITH WEARABLES

Source: The Farnsworth Group and Hanley Wood research.

Source: The Farnsworth Group and Hanley Wood research.
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A Parks Associates survey shows that overall adoption 
of connected health devices has increased year over 
year from 2015. The same survey shows that 45% 
of homes currently own a connected health device. 
About 25% own one device, about 10% own two, and 
another 10% own three or more, which include wrist-
worn devices, exercise equipment, pedometers, blood 
pressure monitors, and digital scales.  

The same Parks Associates research shows the top 
products that homeowners would consider purchasing 
to address sleep issues, with most starting to breech 
the in-home wearable devices market. 
 
The data also show that 40% of U.S. broadband 
households would pay for at least one home-living 
service for themselves, including those with features 
such as alerts if a family member is in an emergency, 
alerts to the consumer about dangers in the home, 
and concierge services offering advice on retirement 
and healthy-home living. 

And although the data still don’t suggest a full focus 
on integrated smart-home health systems, those who 
choose to go in that direction need to pay attention to 
associated security companies, based on data from 
Parks Associates. Buyers interested in smart-home 

technology systems are more comfortable purchasing 
from companies that specialize in home security. 
Almost one-third of seniors who own a security system 
and subscribe to professional monitoring services 
would prefer to buy an independent-living solution 
from a security service provider.31

Source: Parks Associates. State of the Market.

Source: Parks Associates. State of the Market.Source: Parks Associates. State of the Market.
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Builders should be cautious about adding technology 
to their homes and regard data interoperability, as 
opposed to hardware interoperability, as the priority 
to slow the rate of obsolescence. Be careful to select 
products that share data and “speak to each other” 
effectively, then build a hardware infrastructure that 
can be easily upgraded or replaced.

CONCLUSION 
While there always seem to be new health and 
wellness crazes, and the trends seem to ebb and 
flow and contradict what was popular a decade 
earlier or even just last week, the landscape is 
changing, not only in the residential space but from a 
macroeconomic level. 

As consumers demand more and builders deliver more 
through their homes, the equation is changing. A home 
delivers sustainability features, energy efficiency, 
comfort, security, health, and well-being. A home now 

contributes to a homeowner’s bottom line, as well, 
reducing utilities and medical expenses, revising the 
decades-old formula of spending 30% of household 
income on housing, issued by the government in 1981.  

That culture shift that welcomes opportunities for 
housing to take a bigger role and responsibility in 
the occupant’s life could be the catalyst to new 
technologies and innovations. Just as the evolution 
of green features and standards has occurred, health 
and well-being standards have similar potential. 
There’s opportunity for codes and standards to be 
developed and to become common building practices 
within the next decade and beyond. 

Architects, engineers, and builders will need to include 
wellness and well-being as standard virtues that 
their structures must promise and deliver—durability, 
usefulness, and beauty—along with attainability for a 
scalable marketplace. •
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