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live, work, and play (Balbus & Malina, 2009). With the 
number of $1-billion natural disasters increasing at an 
average rate of 5% per year, the economic case for pre-
paredness is clear (Smith & Katz, 2013). A billion dollars 
is a huge sum, but these damage estimates only include 
the losses due to an extreme weather event’s direct im-
pact on property, other assets and infrastructure. When 
the direct health costs are also factored in, the economic 
burden associated with these events is much higher. 
For example, Knowlton  (2011) estimated that the health 
costs associated with just six climate change-related 
events over the past decade resulted in an additional $14 
billion. Modifying the built environment to prepare for the 
anticipated changes associated with climate change can 
yield substantial results—along the lines of a $15 return 
on each dollar of investment (Healy & Malhotra, 2009).

Zoning regulations and master plans for land use and 
development can promote safe, healthy choices at the 
community or regional scale, but developers and their 
project teams ultimately decide whether or not to incor-
porate specific design strategies into individual proj-
ects. Their decisions have the ability to directly benefit 
building occupants and to enhance health equity in the 
surrounding community. With access to the appropriate 
tools and data, architects are ideally positioned to identi-
fy the localized health needs of a specific project site and 
modify their design accordingly.

Design: Setting the Context for Health

By shaping the built and natural environment, design 
sets the context for many of today’s most pressing 
health concerns. For example, chronic disease is by 
far the highest cause of mortality in the U.S. (Hoyert & 
Xu, 2012). It also accounts for more than 75% of the 
$2.6 trillion spent each year on medical care (Martin, 
Lassman, Whittle, & Catlin, 2011). Chronic medical 
conditions associated with modifiable risk factors (e.g., 
smoking, nutrition, weight, and physical activity) rep-
resented 6 of the 10 costliest medical conditions in the 
United States with a combined medical-care expenditure 
of $338 billion in 2008 (Soni, 2011). Those same six 
largely preventable conditions accounted for 29 percent 
of the total increase in U.S. medical care spending during 
the 1987-2000 period (Thorpe, Florence, & Joski, 2004; 
Thorpe, Ogden, & Galactionova, 2010). 

While the built environment can’t solve this challenge 
on its own, it is a major contributor to both the problem 
and its ultimate solution. For example, in spite of the 
fact that the majority of health-care spending has been 
directed to increasing access to clinical care, designing a 
supportive environment can actually be twice as influen-
tial in reducing the burden of disease (Bipartisan Policy 
Center, 2012). 

The health effects of climate change follow a similar 
scenario. Extreme weather events do not affect all 
neighborhoods equally. Some populations are more at 
risk of negative health outcomes than others because 
of the social, economic, demographic, and/or environ-
mental characteristics of the neighborhoods where they 

“ Extreme weather events do not affect all neighborhoods equally. Some populations are 
more at risk of negative health outcomes than others because of the social, economic, 
demographic, and/or environmental characteristics of the neighborhoods where they 
live, work, and play.”
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leeD Credits (description) extreme Heat 
Resilience literature 
Review

Flooding Resilience 
literature Review

SSc1: Site Selection
Avoid building on: prime farmland; land in 100-year flood plain; endangered species habitat; 
land within 100 feet of wetlands or 50 feet of water bodies; park land.

SSc2: Development Density and Community Connectivity
Locate project in a dense urban area or close to both a residential area and at least 10 basic 
services (i.e., grocery stores, etc.)

SSc4.1:  alternative transportation—Public transportation access
Locate project near bus/rail lines.

SSc4.4: alternative transportation—Parking Capacity
Provide preferred parking areas for carpools/vanpools.

SSc5.1: Site Development—Protect or Restore Habitat
Limit disturbance of habitat on greenfield sites. Restore habitat on previously developed 
habitat.

SSc5.2: Site Development—Maximize open Space
Increase vegetated open space.

SSc6.1: Stormwater Design—Quantity Control
Reduce the volume of stormwater that leaves the site after heavy precipitation events.

SSc6.2: Stormwater Design—Quality Control
Clean stormwater of total suspended solids.

SSc7.1: Heat island effect—nonroof
Install light colored and pervious paving (i.e., roads, sidewalks, parking lots, etc) or place at 
least 1/2 of all parking spaces under cover.

SSc7.2: Heat island effect—Roof
Install light colored or vegetated roofs.

Wec1: Water efficient landscaping
Reduce potable water use for irrigation by 50% or 100%.

Wec2: innovative Wastewater technologies
Reduce potable water use for sewage conveyance.

Wec3: Water Use Reduction
Reduce potable water use for interior fixtures (i.e., toilets, lavatories, showers, etc.)

eac1: optimize energy Performance
Reduce energy use in the building.

eac2: on-Site Renewable energy
On-site installation of solar, wind, or other renewable energy source.

eac3: enhanced Commissioning
Perform commissioning (i.e., quality control) on all energy, domestic hot water, lighting, and 
renewable energy systems. Review building operations within 10 months after substantial 
completion of construction.

ieQc7.1: thermal Comfort—Design
Design air conditioning (HVAC) systems and building envelope to meet standards for tem-
perature, humidity, and airflow.

FigURe 1: literature review results
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evidence of green Building’s influence on 
Community Health

Green building design tools like LEED® (Leadership in 
Energy and Environmental Design) could be used as 
levers to incorporate place-based health considerations 
into a building design project. However, LEED does not 
currently provide guidance on: 

a) how to identify the place-based health needs of a 
development project; or, 

b) which credits would be most likely to alleviate 
those health needs. 

A structured literature review was performed by the 
author to identify evidence of associations between 
green building strategies (as defined by LEED) and the 
adverse health effects of two climatic events: heat waves 
and flooding. The analysis identified 13 LEED for New 
Construction credits with the potential to reduce the risk 
of negative health outcomes after exposure to a heat 
wave; and 12 LEED for New Construction credits with the 
same potential for flooding (Figure 1). While most of the 
credits fell in the Sustainable Sites section of LEED, only 
the Materials and Resources category was not repre-
sented in the final list of relevant credits. 

The literature review assessed the strength of the evi-
dence supporting the hypothesis that the green building 
practices used to achieve a LEED credit requirement 
could reduce the adverse effects of climate change 
and/or enhance a building’s passive survivability (i.e., 
its ability to continue to function during utility outages) 
(US Green Building Council, 2005). These two potential 
outcomes from the LEED design process directly impact 
two of the major environmental determinants of health 
associated with climatic events: population exposure and 
built environment exposure. The combination of these 
determinants influences a community’s relative resil-
ience to specific climatic events, such as extreme heat or 

flooding. Therefore, if a LEED credit is implemented with 
its potential impact on community resilience in mind, 
its implementation can result in co-benefits to both 
public health outcomes and built environment outcomes 
(Figure 2).

In the review of literature concerned with effects of 
extreme heat, the dominant environmental determinants 
of health were identified as: 1) the percentage of veg-
etation in neighborhoods with vulnerable populations; 
and, 2) exposure to high temperatures in urban areas. 
Power outages exacerbated by heat were also called out 
for the credits in the Energy and Atmosphere and Indoor 
Environmental Quality categories. 

Most of the LEED credits reduced risk of exposure by 
reducing the urban heat island effect, a practice that was 
also identified as the most salient co-benefit to the built 
environment. 

The other two co-benefits to the built environment re-
sulted from green building practices. These were reduc-
ing the burden placed on the building’s air conditioning 
system and reducing the burden placed on the municipal 
electrical grid. 

Co-benefits to health included reducing population 
vulnerability to heat stress, reducing heat-related injuries 
and mortalities, and increasing passive survivability. 

Spatial analysis based on the results of the literature 
review helped determine whether green building projects 
have been used in Austin, TX, and Chicago, IL, over the 
past decade as a tool to increase neighborhood resil-
ience to the health and environmental effects of extreme 
heat and flooding.

The study results indicated that LEED projects were nei-
ther targeting green building strategies with the potential 
to reduce vulnerability to heat or flooding nor clustered 
in highly vulnerable neighborhoods in the first place. 

FigURe 2: Relationship between leeD credits and co-benefits to health and the built environment
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On the contrary, they were clustered in low vulnerability 
neighborhoods, which are arguably less in need of the 
potential health co-benefits they offer to building occu-
pants and the surrounding community. 

applying Contextual Health Data to architectural 
Practice and land Use Policy

Planning for every development project can incorporate 
enhancements to place-based resilience and features 
that encourage healthy lifestyle choices. But how are the 
appropriate enhancements to be selected? Three meth-
ods are contextual health data analysis, health impact 
assessments, and incorporating health data into land use 
policies.

ContextUal HealtH Data analySiS

Contextual health data analysis refers to collecting data 
that will give the project team a snapshot of the health 
needs associated with a building site. This information 
generally includes demographic, socioeconomic, en-
vironmental, and behavioral metrics in addition to any 
health outcome data sets that are available at the neigh-
borhood level or below. If the ultimate occupants are 
not expected to mirror the demographic characteristics 
of the surrounding neighborhood then a second set of 
metrics should be compiled describing the health needs 
of the building occupants as a separate group from the 
surrounding community. Simply including these health 
metrics alongside economic, environmental, and other 
project goals during the conceptualization or visioning 
phase can be enough to influence design decisions 
further on in the project delivery process. However, if 
the project team includes a public health consultant, the 
contextual health data can be prioritized using analysis 
techniques such as correlation analysis, spatial analy-
sis, or developing a health index of the most significant 
indicators. 

HealtH iMPaCt aSSeSSMentS (HiaS)

Health Impact Assessments (or HIAs) are a useful tool 
for synthesizing the results of a contextual health data 
analysis with environmental, regulatory, and cultur-
al data. HIAs use a six-step methodology to provide 
unbiased, data-driven recommendations of the potential 
health co-benefits and co-harms associated with a 
proposed policy or project.

Houghton (2011) describes one way the HIA process 
can result in useful design recommendations. The article 
uses as one example a hypothetical urban infill develop-
ment in central Houston that combines the renovation of 
existing, historic residences with new residential con-
struction. The assessment focused on increasing resil-
ience to climate-change-related events, but the same 
approach could be used to address any number of public 
health challenges. The recommendations coming out of 
the HIA were divided into four categories: surrounding 
infrastructure, building design, building occupants, and 
surrounding community. 

Recommendations for the surrounding infrastructure 
included collecting rainwater on-site, so that the devel-
opment could provide minimal water utilities to residents 
in the event of a natural disaster. The assessment also 
suggested removing existing barriers to alternative forms 
of transportation, which can provide a lifeline to resi-
dents during and immediately following extreme weather 
events.

A long list of strategies was recommended for the build-
ing design. For example, the historic buildings should 
be upgraded to the most recent code requirements for 
tornadoes, hurricanes, and flooding (including the pos-
sibility of storm surges, which could reach into central 
Houston under the right conditions). All housing should 
be fitted with storm shutters, and the residents should be 
trained in how to install them. Basic construction materi-
als should be stored on-site. And, again, residents should 
be trained on how to make emergency structural repairs. 
The building roofs and site should be designed to capture 
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and store rainwater as well as to reduce the urban heat 
island effect. Vegetation should complement this effort 
by providing shading, but also by being located to mini-
mize the likelihood of roof damage during hurricanes and 
extreme precipitation events. 

The recommendations for building occupants, in addition 
to those already mentioned, touch on both design con-
siderations and public health interventions. For example, 
an emergency management plan—including options for 
sheltering-in-place and evacuation—should incorporate 
both traditional emergency preparedness considerations 
and recommendations for altering the built environment 
to facilitate sheltering-in-place. Similarly, establishing a 
rainwater-fed community garden on site is a green build-
ing design intervention that can take on the role of public 
health prevention if it is bolstered by developing a plan 
for distributing fresh food and filtered water to residents 
in the event of a natural disaster that temporarily cuts off 
access to traditional supply chains. 

Finally, the recommendations targeted to the surround-
ing community focus on ways to improve the resilience 
of the entire neighborhood through tree planting, gully 
clearing, installing distributed energy and water sys-
tems, building a community garden, improving access 
to alternative forms of transportation, etc. Moving one 
step further in the direction of integrating the design into 
the regional emergency preparedness infrastructure, the 
development could also be designed to formally take on 
the role of a neighborhood cooling center or emergency 
shelter during certain types of events. 

aPPliCation to lanD USe PoliCieS

Contextual health data analysis on its own or incorpo-
rated into an HIA could be a powerful tool to influence 
land use policies—particularly at the local and regional 
levels—because of its data-driven nature.  For example, it 
could be used to prioritize implementation of large-scale 
interventions, such as tree planting programs. 

The ways in which contextual health data analysis and 
HIAs will play out in the policy arena will largely depend 

on the political climate of a specific jurisdiction. Some 
communities may rely on the architectural and green 
building professions to make use of these new tools on 
their own. Others may use them to encourage projects 
located in vulnerable neighborhoods to incorporate 
specific beneficial green building strategies into their 
designs. Existing city programs—such as weatherization 
programs, community gardens, reflective and vegetative 
roof rebates, and on-site renewable energy rebates—
could also be prioritized or incentivized in highly vulnera-
ble neighborhoods. 

This information can also provide valuable guidance for 
climate change planning, hazard mitigation planning, 
and comprehensive planning processes. Finally, it could 
be used as a tool to educate neighborhood associa-
tions and to galvanize community action to enhance 
resilience.

Conclusion

The built environment is an influential driver of both 
health and disease. While it can be difficult to trace a 
direct line between a single design feature and a single 
health outcome, a growing body of evidence points to 
the potential for design to play a more active role in 
supporting healthy outcomes and reducing exposure to 
conditions that can lead to negative health outcomes. 
This is particularly true for efforts to reduce the burden 
of chronic disease and enhance community resilience 
to climate change. Green building programs like LEED 
and sustainable land use policies can be used as tools to 
advance this effort, because many green strategies sit at 
the intersection of health and efficiency. 



6

Balbus, J. M., & Malina, C. (2009). Identifying vulnerable subpop-
ulations for climate change health effects in the United States. 
Journal of Occupational and Environmental Medicine / American 
College of Occupational and Environmental Medicine, 51(1), 33–7.

Bipartisan Policy Center (June 2012). Lots to Lose: How America’s 
Health and Obesity Crisis Threatens our Economic Future. Re-
trieved from http://bipartisanpolicy.org/sites/default/files/5023_
BPC_NutritionReport_FNL_Web.pdf 

Healy A., & Malhotra N. (2009). Myopic Voters and Natural Disaster 
Policy. American Political Science Review, 103(03),387-406.

Houghton, A. (2011). Health Impact Assessments: A Tool for Design-
ing Climate Change Resilience into Green Building and Planning 
Projects. Journal of Green Building, 6(2), 66–87.

Hoyert, D. L., & Xu, J. (2012). Deaths: Preliminary Data for 2011. Na-
tional Vital Statistics Reports, 61(6). 

Knowlton K, Rotkin-Ellman M, Geballe L, Max W, & Solomon GM. 
(2001). Six climate change-related events in the United States ac-
counted for about $14 billion in lost lives and health costs. Health 
Affairs (Millwood), 30(11), 2167–76.

Martin, A., Lassman, D., Whittle, L., & Catlin, A. (2011). Recession 
contributes to slowest annual rate of increase in health spending in 
five decades. Health Affairs (Project Hope), 30(1), 11–22. 

Smith A.B., & Katz R.W. (2013). US billion-dollar weather and climate 
disasters: data sources, trends, accuracy and biases. Natural 
Hazards, 67(2), 387–410

Soni, A. (2011). Top 10 Most Costly Conditions among Men and Wom-
en, 2008: Estimates for the U.S. Civilian Noninstitutionalized Adult 
Population, Age 18 and Older. Statistical Brief #331. Rockville, 
MD: Agency for Healthcare Research and Quality. Retrieved from: 
http://www.meps.ahrq.gov/mepsweb/data_files/publications/
st331/stat331.shtml

References
Thorpe, K. E., Florence, C. S., & Joski, P. (2004). Which Medical 

Conditions Account For The Rise In Health Care Spending? Health 
Affairs, Suppl Web (W4), 437–445. doi:10.1377/hlthaff.W4.437. 

Thorpe, K. E., Ogden, L. L., & Galactionova, K. (2010). Chronic Condi-
tions Account For Rise In Medicare Spending From 1987 To 2006. 
Health Affairs, 29(4), 718–724. 

U.S. Green Building Council New Orleans Planning Charrette. (2005). 
The New Orleans Principles: Celebrating the Rich History of New 
Orleans Through Commitment to a Sustainable Future. Retrieved 
from http://www.usgbc.org/Docs/Archive/General/Docs4395.pdf



1735 New York Avenue, NW
Washington, DC 20006-5292

www.aia.org


