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Bicycle Master Plans

Like walking, bicycling can be both a recreational activity and a safe, 

nonpolluting transportation option. Bicycle master plans set out a framework 

for creating a bicycle-friendly environment. The plans normally provide an 

overview of existing conditions, an analysis of needs and opportunities, 

proposed bike routes and improvements, and an implementation strategy.

Bicycle master plans present the opportunity to propose (and implement) 

concrete changes in the built environment. Concepts that could be incorpo-

rated into bicycle master plans include:

Creating a network of bicycle facilities throughout the city that link 

key destinations (bicycle facilities include multi-use trails, bicycle lanes on 

roadways, and “bicycle boulevards,” roadways that prioritize bikes through 

signage and traffic controls)

Working with neighboring cities to connect bicycle networks between 

jurisdictions

Cycling and walking events and activities, particularly on trails and cycling 

routes

Launching cycling commute campaigns, which often involve contests as to 

which workers and worksites commute most by nonmotorized modes

Establishing bicycle parking and clothes-changing facilities at worksites, 

transportation terminals, and other destinations

Implementing education programs that teach cycling skills

Creating safe bicycle parking throughout the city, particularly at key 

destinations such as workplaces, retail areas, parks, and schools

Bicycle and Pedestrian Master Plans

The Sacramento	Transportation	and	Air	Quality	Collaborative’s manual Best Practices for Pedestrian Master Planning and Design 
(www.sactaqc.org/Resources/Agreements/PedPlanningDesign.pdf) can serve as a guide for developing a pedestrian master plan.

Sample Plans

Alameda Countywide Strategic Pedestrian Plan (2006): www.acta2002.com/pdfs/pedplan/Ped%20Plan_0_Intro.pdf

Marin County Bicycle and Pedestrian Master Plan (2001):	www.co.marin.ca.us/depts/pw/main/MarinCountyPlanCoverrev.cfm

Oakland Pedestrian Master Plan (1999): www.oaklandnet.com/government/Pedestrian/index.html

Oakland Bicycle Master Plan (2002):  
www.oaklandnet.com/government/ceda/revised/planningzoning/MajorProjectsSection/BicycleMasterPlanDEIR.pdf

San Diego Pedestrian Master Plan (2006): www.sandiego.gov/planning/programs/transportation/mobility/pedestrian.shtml

San Diego Bicycle Master Plan (2002): www.sandiego.gov/planning/programs/transportation/mobility/bicycleplan.shtml
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Parks and Recreation Master Plans/
Level of Service Standards

Access to parks and recreational facilities relates to physical activity levels 

and, by extension, to public health problems including rates of obesity, heart 

disease, and diabetes. Access refers not only to the location of parks and 

recreational facilities relative to homes and workplaces, but also to location 

relative to public transportation. It also refers to cost, hours of operation, 

and accessibility for vulnerable populations such as low-income residents 

and those with special needs.

Local governments can use parks and recreation master plans toward posi-

tive public health outcomes by eliminating disparities in access to facilities, 

improving the quality and safety of facilities, and expanding programs and 

partnerships. Parks and recreation master plans assess the current condition 

of park and recreation properties, generate and build community interest 

and participation, create a new and common vision for the future, develop 

a clear and solid set of recommendations and implementation strategies for 

programs and services, identify financing mechanisms, and suggest acquisi-

tion and/or rehabilitation of parks and facilities. Additionally, the plans can 

provide design guidelines and development standards for parks, open space, 

recreation facilities, and trails.

Though each local government needs to tailor its parks and recreation master 

plan to the community’s specific needs, what follows are some general 

considerations when developing a parks and recreation master plan:

Create parks in neighborhoods. Parks located where people live provide 

accessible space for physical activity and green space for residents. Ideally 

each home should be located within a quarter-mile walking distance of a 

park and should not require crossing a major thoroughfare.

Create communitywide parks that spotlight unique facilities, natural 

features or landscapes, and open space. While neighborhood parks provide 

daily access for residents, parks of six to 60 acres can offer a wide variety of 

recreation facilities and amenities. These parks are designed for residents 

who live within a three-mile radius.

Promote joint use of public facilities for physical activity. Public agencies 

can work together to open facilities to the public – for instance, overcoming 

obstacles to using schools as recreation facilities outside of school hours.

Enhance the use of existing parks and recreational facilities. Fund a 

wide variety of programs during all hours of the day to serve all populations 

(including children, low-income families, the elderly, and people with physical 

disabilities or limited transportation), and improve the quality and character 
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of existing parks through lighting, signage, benches, tables, drinking foun-

tains, and restrooms.

Establish a comprehensive network of multi-use trails and streets that 

encourages walking, biking, and physical activity, and links residential areas, 

workplaces, commercial centers, and community facilities.

Create urban gardens or orchards and support their use through garden 

programs that are accessible to community residents, especially in low-

income neighborhoods that suffer from a lack of healthy food access and 

disproportionately high levels of food insecurity.

Consider the availability of public transportation and pedestrian/cycling 

routes to access existing or proposed facilities.

Determine funding mechanisms to pay for new or improved facilities. (See 

“Taxes and Fees” later in this section.)

Notably, plans should also allocate space for both active and passive 

recreation. A park for passive recreation (e.g., picnics) contributes to mental 

health, but does not support physical activity as much as more active 

recreation area used by children, youth, and adults – but both are necessary. 

Many inner cities have given little attention to developing youth recreation 

facilities because the families are less often well organized politically in 

urban cores. There also tends to be a significant shortage of potential 

recreational sites (exacerbated by the huge increase in recreational activity 

by girls and women in recent years, which planners had not previously 

anticipated).

Urban Forestry Master Plan  	

Given the myriad benefits of greenery and green spaces, supporting or 

maintaining tree cover can be a worthwhile health-promoting strategy.

Tree-planting efforts can generate enthusiastic support within communities, 

bringing many volunteers out to help. But communities need to have a 

long-term plan in order to ensure continued benefits from additional tree 

cover. Young trees need regular support for four to five years, while many 

diseased trees need to be identified and removed before harming the rest of 

the forest. A typical community will spend 40 to 50 percent of its tree budget 

on upkeep and maintenance, 20 to 30 percent of old tree and stump removal, 

and only 10 to 20 percent on tree planting.6

Communities should consider passing a “tree ordinance” to solidify their 

commitment to urban forestry. This type of ordinance could call for a 

communitywide tree inventory to identify deficiencies and maintenance 

priorities, which could then inform a community forest plan that lays out 

Urban	Forestry	Plan	Standards

Sample standards or ways to measure 

progress:

 Increase the number of trees relative to 

population density

 Increase the number of trees per acre

 Increase the percentage of tree canopy 

coverage along a given corridor or 

within a neighborhood or development

 Pursue a neighborhood garden 

standard, such as “one dedicated 

community garden for each 2,500 

households”5
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long-term goals and a schedule for regular maintenance. 

Communities should also match these efforts with a 

reliable stream of funding. Forming a “tree board” or 

“tree commission” charged with implementing this plan 

can help ensure that trees are not neglected.

 1 Developed by the San Francisco Department of Public Health in 
tandem with the Healthy Development Measurement Tool.

 2 Utilized by the City of Oakland.

 3 Utilized by the City of Charlotte, NC.

 4 Developed by the 1000 Friends of Oregon.

 5 Implemented in Seattle, Washington.

 6 U.S. Department of Agriculture, An Introductory Guide for 
Urban and Community Forestry Programs, at 5 (Atlanta, 1993).
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and filter air.
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  Project Review

Green Building Codes

Both local and state governments set building codes, but local governments 

can establish higher standards in many cases – including those that relate 

to indoor air quality, energy use, and internal building circulation. Cities and 

counties can improve indoor air quality, for example, by restricting the use 

of building materials such as carpeting, open concrete, and paints known to 

emit indoor air pollutants. 	

Some cities are beginning to incorporate green building guidelines into their 

building codes. Boston’s Green Building Task Force is working to incorporate 

Leadership in Energy and Environmental Design (LEED) standards (the 

nation’s bechmark green building standards) into the city’s zoning code. 

Under these requirements, all projects larger than 50,000 square feet would 

have to meet LEED standards for energy efficiency and green building 

technologies.

In other cases, cities and counties may need to update their existing building 

codes in order to ensure that certain green building practices can comply. 

For example, codes may not have standards appropriate for structures 

built out of straw bales, or buildings that can accommodate green roofs 

(roofs covered with vegetation). Health departments, for their part, may not 

have standards for approving the use of harvested rainwater or grey-water 

irrigation systems.

Local governments can also choose to expedite the permitting process for 

developers who adopt certain green building standards. In Portland, Oregon, 

projects pursuing LEED certification move quickly through the review process 

and receive additional planning support. In Arlington, Virginia, the county 

has developed a LEED scorecard that all site applicants must fill out: those 

who achieve one of four LEED building certifications will receive a density 

bonus and be able to tap into a green building fund.

Other cities, such as Berkeley, California, require that all project proponents 

work with Build-it-Green, a Berkeley-based nonprofit organization, to 

determine how to make their project more environmentally friendly. The 

What	is	LEED?

The Leadership in Energy and 

Environmental Design (LEED) Green 

Building Rating system is a nationally 

recognized benchmark for building design, 

construction, and operation. Developed 

by the U.S. Green Building Council 

(www.usgbc.org), LEED recognizes 

performance in five key areas of human 

and environmental health: sustainable 

site development, water savings, energy 

efficiency, materials selection, and indoor 

environmental quality.

www.usgbc.org
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environmental indicators touch upon project characteristics that influence 

health outcomes such as indoor air quality, energy use, and transit orientation.

Leadership in Energy and Environmental Design (LEED) for 
Neighborhood Developments (ND)

LEED-ND is a national standard for neighborhood location and design that 

integrates the principles of green building, new urbanism, and smart growth. 

A pilot for the rating system was released in early February 2007.

LEED-ND certification provides independent verification that a develop-

ment’s location, design, and construction meet accepted high standards for 

environmentally responsible, sustainable development. The system rewards 

efficient use of land and the building of walkable communities. Credits 

toward certification are awarded under several categories: smart location 

and linkage, neighborhood pattern and design, green construction and 

technology, and innovation and design process.

LEED-ND can help revitalize urban areas, decrease land consumption, 

decrease the need to drive, decrease polluted stormwater runoff, and build 

communities where people of a variety of income levels can coexist, and 

where jobs and services are accessible by foot or transit. Certified neighbor-

hoods can influence public health by encouraging physical activity, improving 

air quality, and building social capital.

Cities can use LEED-ND in two ways. First, they should encourage all new 

development projects to pursue certification once the LEED-ND program is 

released for use. Second, they can use the content of the rating system as a 

guidepost for new development, reviewing development proposals against 

the requirements of the rating system and make recommendations for 

project improvements that improve health and environment outcomes.

Project Development Review Checklists

Numerous jurisdictions have created project or development review 

checklists that address health issues and provide users with a framework in 

which to evaluate different elements of a development from a public health 

perspective. Such checklists look at issues such as project location, street 

design, wastewater management, and air quality.

Checklists can help local government staff work with developers and site 

master planners to discuss both health concerns and opportunities of a 

given development. They offer a standardized (yet locally customizable) way 

to make trade-offs more visible, improve proposals, and engage residents in 

a discussion about how their communities should grow.
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Checklists can be a simplified type of health impact assessment, completed 

quickly enough that government officials and planners can more easily 

compare different options. The lists can enter the planning process at the 

earliest stages – before the layout of a project has been determined – or 

later, when a development concept is available and the design and layout 

can be critiqued.

These reviews can take many forms, ranging from informal meetings between 

the project sponsor and government staff to study sessions with appointed 

or elected officials. Communities should determine which approach best 

meets their needs.

Health issues that are often considered in a development review checklist 

include:

 Access to parks and recreational facilities that provide a range of facilities, 

including passive and active recreation

 A complete network of sidewalks that are designed for pedestrian com-

fort – including appropriate width, sidewalks on both sides of the street, 

planting strips with street trees to provide shade, and safe pedestrian 

crosswalks

 On-site bicycle infrastructure designed for safety and convenience, and 

consideration of such issues as road widths, curb cuts and driveways, 

potential hazards, linkages to bicycle routes outside the site, and the 

provision of bicycle parking

 A street network that has a high level of connectivity and is not gated or 

walled-off from adjacent developments

 Street design that supports walking – e.g., narrow streets, street designs 

that reduce speed, and traffic calming measures such as pedestrian 

signals, frequent pedestrian crossings, and traffic circles

 Retail (including healthy food) or public services (such as post offices or 

schools) in close proximity to a majority of residential and employment uses

 A mix of land uses within walking distance (to minimize vehicle miles trav-

eled, while increasing active transportation such as walking and biking)

Examples of Project Review Checklists

Shasta	County’s	Public	Health	Development	Checklist (www.naccho.org/topics/hpdp/land_use_planning/documents/dvlptrvwchecklistPHAB1-07.pdf) 
assesses how well projects meet certain specific standards, designed for internal discussions between health officials and local planning 
departments.

The National	Association	of	County	and	City	Health	Officials	(NACCHO) collaborated with Colorado’s Tri-County Health Department to develop 
a more detailed project review checklist for health officials (http://archive.naccho.org/Documents/LandUseChecklist-03-10-03.pdf).

San	Francisco’s	Health	Development	Measurement	Tool (www.TheHDMT.org) is a more quantitative measurement tool enabling the city to 
identify desired outcomes and then analyze whether the project has met them. 

www.naccho.org/topics/hpdp/land_use_planning/documents/dvlptrvwchecklistPHAB1-07.pdf
http://archive.naccho.org/Documents/LandUseChecklist-03-10-03.pdf
www.TheHDMT.org
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Health Impact Assessments 	

Health impact assessment (HIA) is a relatively new tool that was created to 

understand the health implications of various policy and development deci-

sions. According to the World Health Organization, an HIA is “a combination 

of procedures, methods, and tools by which a policy, program, or project may 

be assessed and judged for its potential effects on the health of the popula-

tion and the distribution of these impacts within the population.”1 While HIA 

is relatively new in the United States, it has been used widely in Europe, and 

the World Bank and the World Health Organization now advocate for its use 

in government decision-making.

HIAs provide a means to better integrate public health professionals and 

advocates into the planning process, and to ensure that health issues are 

considered in land use decisions. Similar to environmental impact reports 

(EIRs), which look at the environmental impacts of proposed developments, 

HIAs provide a practical framework for identifying health impacts and ways 

of addressing them.

There are generally five steps to developing an HIA:

Screening: Decide which projects, policies, and programs that could influ-

ence health can and should be evaluated.

Scoping: Identify which health impacts should be included.

Appraising the health impacts: Identify not only how many and which 

people may be affected, but also assess how they may be affected.

Recommending to decision-makers: Decide on report formats, length, and 

depth for the specific audience.

Evaluating and monitoring: Assessing what is happening as the project/

program/policy is implemented, and evaluate whether the HIA has achieved 

its objective.2 	

California Environmental Quality Act

The California Environmental Quality Act (CEQA) requires public agencies 

to conduct an environmental review of government decisions that may 

adversely affect human health and the environment. For larger projects, this 

usually results in an environmental impact report, a document that looks at 

a wide range of topics such as aesthetics, biological resources, air pollution, 

noise pollution, and traffic and transportation conditions.

The law specifically requires that environmental review identify changes that 

may adversely impact human health and the environment, either directly or 

indirectly, and then develop mitigation measures that reduce the significant 

New	HIA	Resource

One source for consulting on 

HIA is Human Impact Partners 

(www.humanimpact.org), a nonprofit 

organization founded recently to focus on 

expanding the use of HIA in California.

Eastern	Neighborhoods	Community	
Health	Impact	Assessment	(ENCHIA)

Since 2003, the San Francisco 

Department of Public Health has been 

practicing health impact assessment (HIA) 

in the context of land use development. 

The goal is to ensure that city planning 

and policymaking accounts for how land 

use development affects community 

health resources.

The city’s approach involves a critical 

analysis of land use plans and 

development projects, applying public 

health, urban planning, and social science 

evidence to comprehensive environmental 

and social assessment.

In November 2004 the city initiated 

the Eastern Neighborhoods 

Community Health Impact Assessment 

(www.sfdph.org/phes/ENCHIA.htm), a 

more proactive and participatory type 

of HIA, to analyze how development in 

several San Francisco neighborhoods 

would affect social and physical 

environment attributes that are most 

important to health. This HIA reflects the 

first attempt at a comprehensive health 

impact assessment of land use planning 

in the United States.

www.humanimpact.org
www.sfdph.org/phes/ENCHIA.htm
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impacts. Local jurisdictions can develop relevant indicators and standards for 

assessing the impact, or follow the standards of significance given in CEQA 

guidelines (e.g., “potentially significant impact,” “less than significant with 

mitigation incorporated,” “less than significant impact,” “no impact”).3

While the language of CEQA may permit detailed health assessment, in 

practice, CEQA does not directly examine the potential health impacts of 

development. Rather, it looks at environmental impacts in the ecological 

and historic senses. Any analysis of health impacts that does occur within 

environmental impact reporting has been largely limited to the study of air 

pollution and toxic chemicals.

However, laws and regulations for an environmental impact assessment 

enable a health impact assessment (HIA) whenever physical changes in the 

environment may significantly affect health.4 CEQA provides an opportunity 

to conduct HIA or to ensure responsive action to findings of an HIA con-

ducted in parallel with an environmental assessment.

The San Francisco Department of Public Health is one example of a public 

health department that has been actively using requirements for health 

analysis within CEQA to consider impacts such as involuntary displacement, 

housing affordability, residential segregation, open space adequacy, and 

pedestrian safety. In several cases, this has resulted in the mitigation of 

adverse impacts through changes in project design. Other cities can similarly 

use CEQA to address public health impacts of proposed projects.

 1 World Health Organization (WHO), Health Impact Assessment, 
available at www.who.int/hia/en (last accessed 9/26/07).

 2 Abridged from Land Use Planning for Public Health: The Role of 
Local Boards of Health in Community Design and Development, 
Atlanta Regional Health Forum and Atlanta Regional 
Commission (2006). Note: Appendix A of the document contains 
a list of questions to ask at each stage in the HIA process.

 3 See California Environmental Quality Act Guidelines, available at 
www.ceres.ca.gov/ceqa/guidelines/pdf/appendix_g-3.pdf (last 
accessed 9/26/07).

 4 R. Bhatia, Protecting Health Using an Environmental Impact 
Assessment: A Case Study of San Francisco, American Journal 
of Public Health, at 406-413 (March 2007).

www.who.int/hia/en
www.ceres.ca.gov/ceqa/guidelines/pdf/appendix_g-3.pdf
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  Taxes and Fees: Financing Healthy Infrastructure

Implementing health goals can be a costly effort. Paving new sidewalks, 

building bike lanes, installing lighting in parks, maintaining street trees, and 

subsidizing green grocers require a real financial investment. Meanwhile, 

offering tax breaks or canceling advertising/billboard contracts to promote 

public health can reduce local government revenue.

While all of these measures may be far cheaper than the eventual cost of the 

diseases they can prevent, local governments don’t accumulate those benefits 

directly. Budget pressures can make local government less inclined to pursue 

health-oriented built environment goals, perceived by some as “amenities.”

Local governments looking to finance health interventions in the built 

environment can seek financial support through a variety of channels. Grants 

or loans from foundations and other levels of government are likely to be 

the least controversial, since they impose no burden on taxpayers or local 

governments, but they may also come with strings attached and will not be 

available indefinitely. Other options include partnering with redevelopment 

agencies to facilitate the use of tax increment financing (TIF) and eminent 

domain for attracting and developing health-promoting businesses, like 

grocery stores. Bonds can raise large amounts of money quickly, but they 

must be paid back and often are subject to voter approval. Taxes and fees 

can raise steady streams of revenue, but they are likely to be controversial 

within the community.   	

Taxes and fees warrant special discussion as financing tools. Since Proposi-

tion 13 passed in California in 1978, local governments have needed approval 

from two-thirds of voters to raise either property or sales taxes. This 

requirement has significantly curbed the use of taxes to raise revenue, with a 

few exceptions. For example, Marin County voters agreed to raise the county 

sales tax from 7.25 percent to 7.75 percent in 2004, with 11 percent of the 

new revenue dedicated as supplemental funding for Safe Routes to School 

projects.

In general, fees are an easier option, since they only require 50 percent 

voter approval. Local governments can require fees from both developers 

For more information on economic 

development strategies (including 

redevelopment and eminent domain) that 

can be used to promote the development 

of healthy food retail, see Economic 

Development and Redevelopment: A 

Toolkit on Land Use and Health, available 

at www.changelabsolutions.org.

www.changelabsolutions.org
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and property owners, so long as there is a “reasonably commensurate” 

relationship (i.e., a nexus) between the fee and the problem is it designed to 

address. Typically developers are required to pay for new roads, sewers, or 

parks through development agreements; communities can also require them 

to build health-promoting amenities such as connected sidewalks, bicycle 

pathways, and street trees.

Cities and counties can also establish an “assessment district” around 

neighborhoods that will benefit from an infrastructure investment. They can 

thus invest in a health-related amenity (such as a park) and impose a fee 

on those expected to benefit. Local governments have assessed “regulatory 

fees” for liquor stores, billboards, amount of solid waste, and rental housing 

properties, with the resulting revenue going towards related programs such 

as police protection, community beautification, recycling programs, and 

affordable housing.

Taxes and fees can also act as an incentive, in addition to raising revenue. 

Communities should think about how to tailor fees and taxes to encourage 

and discourage different behaviors. While grocery stores struggling to deliver 

fresh produce could receive incentives (grants, loans, or tax breaks) to offset 

the costs of operating refrigeration units, stores that sell low-nutrient foods 

could be charged a regulatory fee that would be used to mitigate the harmful 

health effects of these foods – by funding a community nutrition-education 

program, perhaps, or by building or maintaining recreational facilities.

Another proposal, touted by Donald Shoup of the University of California at 

Los Angeles, is to charge users for parking spaces the government currently 

supplies for free, such as the free street parking in many neighborhood 

commercial districts. This disincentive can help encourage the use of public 

transit, walking, and biking instead of driving – helping a community reduce 

its air pollution and risk of pedestrian accidents while generating revenue 

that could be used to build sidewalks, for example. Parking revenue can be 

used in other creative ways to improve community infrastructure in ways 

that promote public health: Chicago, for instance, plans to use revenue from 

leasing publicly owned downtown parking garages to improve facilities and 

install playgrounds at approximately 100 city parks.
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Grants and Loans

In addition to the minigrants available for training purposes (see “Getting 

Started,” Section I), local governments can also pursue grants or loans from 

foundations, nonprofits, and state and federal governments. 

Grants and Loans

Government Grants and Loans

See www.grants.gov to learn about finding and applying for federal grants.

The California Blueprint for Bicycling and Walking (www.dot.ca.gov/hq/tpp/offices/bike/CABlueprintRpt.pdf) includes a list of state and 
federal funding resources for local governments to improve walking and biking infrastructure.

The California	Department	of	Transportation’s	Division	of	Local	Assistance has created the Transportation Funding Opportunities Guidebook 
(www.dot.ca.gov/hq/LocalPrograms) for cities and counties aiming to improve their transportation infrastructure through features including 
walking and bicycling amenities.

The USDA offers financial support to improve food systems, particularly in low-income communities, through programs including the 
Community Food Projects Competitive Grants Program (www.csrees.usda.gov/fo/fundview.cfm?fonum=1080).

The U.S. Environmental Protection Agency’s Smart	Growth	Implementation	Assistance	Program (www.epa.gov/dced/sgia.htm) to help 
communities foster economic growth, protect environmental resources, enhance public health, and plan for development. This annual 
competitive solicitation provides awardees with direct technical assistance from a team of national experts. 

Foundation Support

The	Foundation	Center (http://foundationcenter.org) offers information on foundation support.

The Robert	Wood	Johnson	Foundation’s	Active	Living	Research program (www.activelivingresearch.org/grantsearch) offers a variety of grants 
to communities to help build evidence related to active living.

The California	Endowment (www.calendow.org) grants funding to organizations that support its mission to “expand access to affordable, 
quality health care for underserved individuals and communities, and to promote fundamental improvements in the health status of all 
Californians,” including opportunities to create healthier built environments. The California Endowment has supported the city of Richmond’s 
effort to add a health policy element to its general plan update.

Kaiser	Permanente’s	Healthy	Eating	Active	Living	(HEAL) initiative (http://xnet.kp.org/communitybenefit/index.html) seeks to visibly 
transform the communities in which we live, work, and go to school, so that healthy food is convenient and affordable, and engaging in 
physical activity is part of one’s daily life.

www.grants.gov
www.dot.ca.gov/hq/tpp/offices/bike/CABlueprintRpt.pdf
www.dot.ca.gov/hq/LocalPrograms
www.csrees.usda.gov/fo/fundview.cfm?fonum=1080
http://foundationcenter.org
www.activelivingresearch.org/grantsearch
http://foundationcenter.org
http://xnet.kp.org/communitybenefit/index.html
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  Conclusion

The general planning process offers a multitude of opportunities to guide 

local development in ways that help build healthy, sustainable communities. 

This toolkit was designed to provide a starting point for advocates and 

practitioners seeking model health language for land use plans, as well as 

strategies for collecting data and engaging partners to implement policies 

and plans effectively. It also presents rationale for incorporating health 

considerations into planning documents through summaries of research 

linking health outcomes to the built environment.

Local government agencies, community groups, and others can all work 

together to create patterns of development that improve community 

health. In addition to producing toolkits like this one, we provide trainings 

and one-on-one technical assistance on the land use decision-making 

process. To learn more about the products and services available, visit 

www.changelabsolutions.org.

We also welcome your feedback on this toolkit. Please feel free to contact 

info@changelabsolutions.org with any comments or suggestions.

www.changelabsolutions.org
mailto:info%40changelabsolutions.org?subject=How%20to%20Create%20and%20Implement%20Healthy%20General%20Plans
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Research on Land Use and Health from 
Two Different Perspectives

Planners and health practitioners often come to an understanding of the 

links between health and the built environment from different points of view. 

While health practitioners approach the issue through the lens of health 

promotion and disease and injury prevention, planners may begin with 

features of the built environment, such as transportation systems, neighbor-

hood density and mix of uses, and urban design. Both perspectives can yield 

valuable insights into potential land use policy solutions that can improve 

community health and sustainability.

This section of How to Create and Implement Healthy General Plans sum-

marizes research linking health outcomes to the built environment. It is 

divided into what can also serve as two stand-alone documents: one for 

health practitioners and advocates, in which the research is categorized 

according to public health issue (e.g., injury prevention, access to healthy 

food); and one for planners, in which the research is categorized by land 

use issue (e.g., density, street connectivity). The information is meant to 

provide rationale to support built environment policy change and to serve 

as a discussion tool when developing connections between public health 

practitioners and planners, not as a comprehensive summary of the literature 

to date.

Research linking health outcomes to the built environment is still emerging, 

largely because this is a new area of study that requires new tools to 

measure how development patterns affect health behaviors and outcomes. 

Such research needs to take into account a wide range of health factors and 

environmental triggers, as well as the ways in which outcomes may differ 

among populations such as children, elderly adults, and low-income commu-

nities and communities of color. Still, existing research points to a number of 

good signposts indicating likely connections between the built environment 

and diverse health issues such as physical activity, access to healthy foods, 

respiratory illnesses, and injury prevention.

Appendix

Fact Sheets

Appendix: Fact Sheets

Research on Land Use and Health from Two Different Perspectives
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  The Health Perspective on Planning:  

Built Environments as 
Determinants of Health

An emerging body of research 

points to various connections 

between community design and 

health issues. This fact sheet – 

developed to provide rationale for 

land use policy change – presents 

a brief summary of existing 

research, categorized by public 

health topic. It is intended to 

help public health practitioners 

work with planners toward land 

use policy solutions that improve 

community health.

Increasing Physical Activity

Recent statistics indicate that 53 percent of Californians 

fail to meet recommended guidelines for physical 

activity, putting them at high risk for illness and prema-

ture death.1 Limited physical activity is a primary risk 

factor for heart disease, cancer, stroke, diabetes, and 

Alzheimer’s disease – five of the top ten causes of death 

in California. It is also a primary risk factor for obesity 

and diabetes, the fastest-growing diseases in the state.2

The residents of many California neighborhoods have 

no option but to drive everywhere: it is likely too far or 

dangerous to walk or bike to work, the nearest transit 

stop, a grocery store, or a public park. If communities 

were designed so that people could walk or bicycle to 

these destinations, residents would have many more 

opportunities to incorporate physical activity into their 

daily lives.
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can’t drive are left to either take a bus or taxi to the 

nearest grocery store – a time-consuming inconvenience 

that many can’t afford – or rely on “fringe” food outlets 

such as gas stations or liquor stores. Transportation, 

land use, and economic development decisions shape 

neighborhood food access and the food retail environ-

ment.

 In low-income neighborhoods, each additional 

supermarket has been found to increase residents’ 

likelihood of meeting nutritional guidelines by 

one-third.8

 Residents in communities with a more “imbalanced 

food environment” (where fast food and corner stores 

are more convenient and prevalent than grocery 

stores) have more health problems and higher mortal-

ity than residents of areas with a higher proportion of 

grocery stores, when other factors are held constant.9

 The presence of a supermarket in a neighborhood is 

linked to higher fruit and vegetable consumption and 

a reduced prevalence of overweight and obesity.10,11

Environmental Health

Polluted air is a primary trigger for asthma attacks and a 

major cause of asthma, bronchitis, lung cancer, leuke-

mia, and other illnesses. Between 2001 and 2005, the 

adult asthma rate increased by 12 percent in California, 

and the childhood asthma rate increased by 15 percent.12 

Motor vehicles are often the principal contributors of 

particulate matter and other pollutants that contribute 

to the formation of ozone; diesel trucks in particular 

emit particulate matter air pollutants that have the 

potential to cause cancer, premature death, and other 

health effects.13, 14 Meanwhile, hundreds of Californians 

suffer acute bacterial infections and overexposure to 

chemical contaminants from polluted drinking water 

each year.15 Decisions about the location of certain land 

uses, land use mix and intensity, transportation invest-

ments, and design and building guidelines play a role in 

environmental health.

 People living in highly walkable, mixed-use communi-

ties (where residential, commercial, and office land 

uses are located near each other) are more than twice 

as likely to get 30 or more minutes of daily exercise 

as those living in auto-oriented, single-use areas.3

 Almost one-third of Americans who commute to work 

via public transit meet their daily requirements for 

physical activity (30 or more minutes per day) by 

walking as part of their daily life, including to and 

from the transit stop.4

 People who live within walking distance (1/4 mile) 

of a park are 25 percent more likely to meet their 

minimum weekly exercise recommendation.5

Access to Healthy Food Retail

Unhealthy eating habits are a primary risk factor for five 

of the top ten causes of death in California. Meanwhile, 

the state has four times as many “unhealthy” food 

outlets (e.g., fast food chains, restaurants, and conve-

nience stores) as “healthy” food outlets (supermarkets, 

produce vendors, and farmers’ markets).6 The result 

is what’s known as food deserts, neighborhoods that 

lack places where residents can buy fresh fruits and 

vegetables and other healthy foods.

Convenience stores, gas stations, and fast food outlets 

are often the only food retailers available in low-income 

neighborhoods, where there may be high concentrations 

of households eligible for food stamps.7 Residents who 
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 Green building practices – for example, the use of 

low-VOC materials, natural ventilation, and windows 

instead of artificial lights – can improve indoor air 

quality.

Water Quality

 Pavement and other impermeable surfaces that do not 

absorb water accelerate its flow into rivers, preventing 

the natural filtration and cleaning provided by plants, 

rocks, and soil. This runoff increases the risk for 

microbial and chemical contamination of drinking 

water supplies, especially after heavy rainstorms.26

 By preventing the natural recharge of underwater 

aquifers, pavement also accelerates the depletion of 

underground freshwater supplies.27

 Asphalt and cement can be replaced with more 

permeable surfaces and water filtration buffers to 

improve water quality.

Injury Prevention

Motor vehicle collisions are the leading cause of acci-

dental death in California, and being hit by a car while 

walking is the third leading cause of death for children 

under 12.28 For every mile traveled, a pedestrian’s risk 

of dying is more than 15 times that of drivers, providing 

a legitimate disincentive for walking.29 Many of these 

injuries and fatalities could be prevented by designing 

roadways to protect pedestrians and bicyclists.

Outdoor Air Quality

 In general, the more vehicle miles traveled (VMT) in a 

community, the worse the air pollution.16

 Children living near heavily trafficked roads 

experience decreased lung function, greater rates of 

hospitalization for asthma attacks,17 and greater risk 

for all kinds of cancer.18

 Living near heavily trafficked roads greatly increases 

asthma severity, a burden borne disproportionately by 

asthma sufferers who are ethnic/racial minorities or 

from low-income households.19

 Exposure to traffic is related to early death. A study in 

the Netherlands found that elderly adults living near 

busy roads had almost twice the risk of dying from 

cardiopulmonary disease.20

 Places with more pavement and less greenery are 

more susceptible to the “heat island effect,” which 

accelerates the formation of ozone and increases the 

risk of heat stroke.21

Indoor Air Quality

 Californians spend almost 90 percent of their time 

indoors,22 yet indoor air is often more polluted than 

outdoor air.23 This is due to a combination of second-

hand smoke, mold growth, allergens from pets and 

pests, dust, radon, and off-gassing of volatile organic 

compounds (VOCs) from materials such as carpeting 

and paints – all coupled with the lack of ventilation 

that traps unhealthy air inside buildings.24

 Conditions that promote exposure to irritants and 

allergens such as secondhand smoke, house-dust 

mites, cockroach antigens, and mold spores are 

common in low-income housing. Old carpeting acts 

as a reservoir for allergens, while kitchens and baths 

(particularly in older housing) often lack adequate 

ventilation, increasing the problems associated with 

moisture and mold.25 All of these irritants and aller-

gens can cause or aggravate diseases such as asthma.
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the less severe his or her attention deficit symptoms. 

This research suggests that contact with nature may 

support attentional functioning in a population of 

children who desperately need attentional support.35

 Planning for diverse transportation options will only 

grow in importance as America grays. There are 

currently about 4.5 million nondrivers over age 75, 

and projections indicate this figure is likely to grow to 

about 6 million by 2020.36

 Safe, walkable streets and paths are especially 

important to the elderly. Individuals age 50 and older 

make three-quarters of all trips not taken by private 

automobile on foot.37

 Older nondrivers take 65 percent fewer social, family, 

and religious trips than older people who still drive. 

On a given day, those in lower-density neighborhoods 

are 50 percent more likely to stay home than those 

living in denser neighborhoods.38

Mental Health and Substance Abuse

Stress and high blood pressure are associated with 

increased risk of cardiovascular disease, stroke, obesity 

and diabetes, and osteoarthritis. Anxiety is also associ-

ated with increased risk of aggression, depression,39 and 

substance abuse.40 Attributes of the built environment 

contribute to both anxiety and calm.

 Drivers who commute longer distances tend to have 

higher blood pressure and report more feelings of 

being “tense” or “nervous.”41, 42

 Studies have associated higher rates of depression 

with abundant graffiti and fewer private gardens.43

 “Everyday” interactions with nature – such as viewing 

natural scenes and being in natural environments 

(including urban park settings) – help reduce anxiety 

and hasten recovery from illness.44

 Roads designed to maximize car traffic – high-speed, 

unobstructed, and wide multilane roads – are danger-

ous to pedestrians and bicyclists. Increased traffic 

collision rates are correlated with increases in total 

vehicle miles traveled (VMT).30

 Crash rates increase exponentially with street width, 

especially since drivers move faster on wider roads.31 

Pedestrian injuries can be reduced more than seven-

fold by slowing traffic down from 30 to 20 miles per 

hour.32 Slowing traffic from 40 to 20 miles per hour 

can reduce a pedestrian’s chance of being killed, if hit, 

from 85 percent to just 5 percent.33

 Pedestrian accidents are 2.5 times less likely on 

streets with sidewalks than on otherwise similar 

streets.34

Elder and Child Health

Since neither the youngest nor oldest members of 

society can drive, car-dependent neighborhoods can 

hinder children’s development and impede seniors’ 

ability to maintain social connections and access needed 

services. Vulnerable populations like children and the 

elderly may also be even more affected by planning 

decisions that fail to take health into account, such as 

locating residential developments near freeways, the 

persistence of neighborhood “food deserts,” and the 

creation of urban “heat islands.”

 Children with attention deficit disorder have been 

found to function better than usual after activities 

in green settings; the “greener” a child’s play area, 
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 Residents living in “greener” surroundings report 

lower levels of fear, fewer incivilities, and less aggres-

sive and violent behavior (controlling for the number 

of apartments per building, building height, vacancy 

rate, and number of occupied units per building).50

Chronic Health Disparities/Poverty

Concentrations of health problems develop in certain 

neighborhoods, where residents experience substandard 

housing and violence, and where grocery stores and 

parks are rare.

 Evidence from some California communities shows 

that life expectancy is 20 years greater in the wealthi-

est census tracts than in the most impoverished.51

 A study of more than 300 cities in the United States 

found that those with the greatest income inequality 

also had the greatest rates of mortality.52

 Relocating residents from public housing projects into 

neighborhoods with lower concentrations of poverty 

has been associated with weight loss and a decline 

in reported stress levels among adults, and reduced 

rates of injury among male youths.53, 54 (However, 

research suggests that relocating vulnerable public 

housing residents to higher-quality housing or safer 

neighborhoods may not improve their health status 

without substantial relocation assistance, partly 

due to poorer initial health status of public housing 

residents and the stress of forced relocation.55 This 

may have implications for residents of affordable 

housing who are displaced due to gentrification or 

redevelopment.)

Violence Prevention

Homicide is the leading cause of death among young 

men in some parts of California, and fear of assault is 

a leading cause of anxiety. Fear of assault is a major 

reason people choose not to walk, use recreational 

facilities, or allow their children to play outside. While 

many variables influence violence and crime in com-

munities, aspects of the physical environment can both 

encourage and discourage street crime.

 Research suggests that the physical features, layout, 

and design of many aspects of neighborhoods can 

influence crime prevention and other crime-related 

outcomes, such as neighborhood deterioration and 

residents’ fear of crime. Relevant features of the built 

environment include housing design, block layout, 

land use and circulation patterns, resident-generated 

territorial features (like street closures or community 

gardens), and physical deterioration.45

 Street crime along particular streets can decline or 

vanish after implementing building patterns that 

provide “defensible space” (an area that residents 

feel they control), “natural surveillance” (the ability 

to see what’s happening around an area) and “sense 

of order” (places that are well tended and lack visible 

signs of deterioration). Equally important, such design 

features help residents feel safe.46, 47, 48

 A study of more than 500 zip codes in California over 

time found that an increase in the number of bars and 

take-out alcohol retailers (liquor, convenience, and 

grocery stores) corresponded with an increase in the 

rate of violence.49
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  The Planning Perspective on Health:  

Community Health as a Goal 
of Good Design

An emerging body of research 

points to various connections 

between community design and 

health issues. This fact sheet – 

developed to provide rationale for 

land use policy change – presents 

a brief summary of existing 

research, categorized by built 

environment issue. It is intended 

to help planners work with public 

health practitioners toward land 

use policy solutions that improve 

community health.

Regional Location / Access to Transit

Communities built at the edges of metropolitan centers 

are those most likely to encourage a car-dependent life-

style, marked by long commutes to work and significant 

distance from retail stores and public amenities. All of 

this driving contributes to health problems, including air 

pollution, obesity, and social isolation.

 Regional accessibility – that is, the location of a 

development relative to existing development or 

central business districts – has great impact on the 

amount that people drive, walk, and take transit. 

Lower-density areas without destinations in close 

walking distance or frequent transit service correlates 

with greater vehicle miles traveled (VMT) per capita 

because people must drive more to do the same 

activities.1

 VMT are directly associated with air pollution, and 

areas with high levels of VMT per capita also tend to 

have higher accident and injury rates.2
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 Neighborhood density is positively correlated with the 

number of minutes of physical activity residents get 

per day.11 As density increases, the amount of physical 

activity typical residents get each day increases.

 For each half mile walked per day, people are about 

5 percent less likely to be obese (controlling for age, 

education, gender, and ethnicity).12

 Per capita traffic casualties are many times lower in 

higher-density urban neighborhoods (where drivers 

are more alert for pedestrians) than in low-density 

suburbs.13

 Doubling density beyond 30 employees per acre, or 13 

residents per acre, is associated with more than a 30 

percent decrease in vehicle miles traveled (VMT) and 

total air pollution.14

Land Use Mix

Even more so than increasing density alone, creating 

mixed-use development (where residential, commercial, 

and office land uses are located near each other) 

reduces the need to drive and increases residents’ 

opportunities to walk or bike for transportation.

 Specific land uses most strongly linked to the percent-

age of household trips made on foot are educational 

facilities, office buildings, restaurants and taverns, 

parks, neighborhood-scale retail establishments, civic 

uses, and grocery stores.15

 Neighborhoods with mixed land uses are associated 

with shorter trip distance and greater transit ridership, 

walking, and overall physical activity.16, 17, 18, 19

 A doubling of neighborhood mix is associated with a 

5 percent reduction in both vehicle miles traveled and 

traffic accident rates.20

 People living in highly walkable, mixed-use communi-

ties are more than twice as likely to get 30 or more 

minutes of daily exercise as people who live in more 

auto-dependent neighborhoods.21

 For each hour spent in a car each day, drivers are 6 

percent more likely to be obese (controlling for age, 

education, gender, and ethnicity).3

 People who live in more sprawling environments are 

more at risk for headaches and breathing difficulties.4

 Drivers who commute longer distances tend to have 

higher blood pressure and report more feelings of 

being “tense” or “nervous.”5, 6

 Each 1 percent increase in the proportion of neighbors 

who drive to work is associated with a 73 percent 

decrease in the chance that any individual will report 

having a social tie to a neighbor.7

 Almost one-third of Americans who use public transit 

to get to work meet their daily requirements for 

physical activity by walking as part of their daily life, 

including to and from the transit stop.8

Density and Intensity of Development

The density or intensity of land use (“compactness”) 

brings destinations closer together and thus influences 

the amount people drive, walk, or take transit. Indeed, 

density has been shown to reduce obesity by promoting 

transit ridership and walking as a transportation mode.9 

Since a majority of people will not walk further than a 

quarter mile or five minutes to a destination, people 

are more likely to walk to their destinations in denser 

environments.10

Photo courtesy of Steve Randolph
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 Crash rates increase exponentially with street width, 

especially since drivers move faster on wider roads27 

and more cautiously on narrow streets.28 

 Pedestrian injuries can be reduced more than seven-

fold by slowing traffic down from 30 to 20 miles per 

hour.29 Slowing traffic from 40 to 20 miles per hour 

can reduce a pedestrians’ chance of being killed, if hit, 

from 85 percent to just 5 percent.30

 Traffic calming measures such as speed humps are 

associated with a 50 to 60 percent reduction in the 

risk of children’s injury or death when struck by a 

car.31 In particular, chicanes (S-shaped curves in 

the road) are the most effective strategy, reducing 

collisions by an average of 82 percent.32

Access to Healthy Food Retail

California has four times as many “unhealthy” food 

outlets (e.g., fast food chains, restaurants, and conve-

nience stores) as “healthy” food outlets (supermarkets, 

produce vendors, and farmers’ markets).33 The result 

is what’s known as food deserts, neighborhoods that 

lack places where residents can buy fresh fruits and 

vegetables and other healthy foods. Convenience stores, 

gas stations, and fast food outlets are often the only 

food retailers available in low-income neighborhoods, 

where there may be high concentrations of households 

eligible for food stamps.34 Residents who can’t drive are 

left to either take a bus or taxi to the nearest grocery 

store – a time-consuming inconvenience that many 

people can’t afford – or rely on more expensive, “fringe” 

 One study in the Atlanta area found that residents of 

the most mixed-use neighborhoods were more than 

30 percent less likely to be obese (controlling for age, 

education, gender, and ethnicity) than residents of 

neighborhoods with a lower mix of uses.22

Street Connectivity and Street Design

Cul de sac developments isolate homes and create dis-

connected, often meandering routes accessible primarily 

by car. Such “incomplete streets,” which fail to provide 

connectivity and appropriate pedestrian and bicycle 

facilities (such as sidewalks and designated bike routes), 

discourage walking and cycling by creating unsafe 

environments and forcing longer, indirect routes to 

destinations. Creating “complete streets” can decrease 

vehicle miles traveled (VMT) and increase the number of 

destinations within walking or biking distance.23, 24

 Traditional grids disperse traffic, resulting in less 

congestion and fewer VMT. Decreased congestion 

particularly lowers hydrocarbon emissions, nitrogen 

oxides, and other pollutants produced during combus-

tion.25

 Pedestrian accidents are 2.5 times more likely on 

streets without sidewalks than on otherwise similar 

streets.26
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 People who live within walking distance (1/4 mile) of a 

park are 25 percent more likely to meet the minimum 

weekly exercise recommendation of 30 minutes three 

times a week.42

 In a study of adolescent girls (whose physical activity 

levels tend to decline substantially during puberty), 

those who lived near more parks – particularly parks 

with amenities that are conducive to walking and 

other physical activity – engaged in more extracur-

ricular moderate/vigorous activity than girls who lived 

near fewer parks.43

Presence of Greenery

In addition to parks for active recreation, the mere 

presence of street trees, shrubs, and green open spaces 

can provide an important mental refuge for people. It 

is important that all urban environments, regardless of 

density or location, provide high-quality green spaces 

such as public parks and trails, street trees, and com-

munity gardens.

 Street trees and open space help filter pollutants from 

the air and mitigate the “heat island effect” caused by 

bare pavement.44

 The presence of trees reduces self-reported feelings 

of stress.45

 The presence of shared natural or open spaces has 

been associated with stronger social ties among 

neighbors.46

 Children with easier access to green space in their 

own neighborhoods have exhibited better ability to 

concentrate in school.47

food retail outlets such as gas stations or liquor stores. 

Transportation, land use, and economic development 

decisions shape neighborhood food access and the food 

retail environment.

 In low-income neighborhoods, each additional 

supermarket increases residents’ likelihood of 

meeting nutritional guidelines by one-third.35

 Residents in communities with a more “imbalanced 

food environment” (where fast food and corner stores 

are more convenient and prevalent than grocery 

stores) have more health problems and higher mortal-

ity than residents of areas with a higher proportion of 

grocery stores, when other factors are held constant.36

 The presence of a supermarket in a neighborhood is 

linked to higher fruit and vegetable consumption and 

a reduced prevalence of overweight and obesity.37, 38

Access to Recreational Facilities

Lack of physical activity is a primary risk factor in five of 

the top ten causes of death in California: heart disease, 

cancer, stroke, diabetes, and Alzheimer’s disease. It 

is also a primary risk factor for obesity and diabetes, 

the fastest-growing diseases in the state.39 Yet only 47 

percent of Californians meet the recommended guide-

lines for physical activity.40 Convenient, safe access to 

recreational facilities is directly correlated to an increase 

in the amount that people exercise.

 Creating new places for physical activity or improving 

their accessibility can increase the proportion of 

residents who exercise three times a week by 25 per-

cent.41
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Affordable Housing

Concentrations of affordable housing, either in public 

housing projects or in lower-income neighborhoods, 

exacerbate residents’ health problems by increasing the 

concentration of poverty.

 A lack of affordable housing within communities may 

compromise the health of low-income residents as 

they spend more on housing costs and less on health 

care and healthy food. It can also put residents at 

greater risk of exposure to problems associated with 

poor-quality housing (mold, pests, and lead and other 

hazardous substances), and cause stress and other 

adverse health outcomes as a result of potential 

housing instability.57

 Relocating residents from public housing projects into 

neighborhoods with lower concentrations of poverty 

has been associated with weight loss and a decline 

in reported stress levels among adults, and reduced 

rates of injury among male youths.58, 59 (However, 

research suggests that relocating vulnerable public 

housing residents to higher-quality housing or safer 

neighborhoods may not improve their health status 

without substantial relocation assistance, partly 

due to poorer initial health status of public housing 

residents and the stress of forced relocation.60 This 

may have implications for the health of low-income 

residents who are displaced due to gentrification or 

redevelopment.)

 Community development strategies to improve 

or develop neighborhood amenities that have 

the potential to improve health outcomes may 

be especially important in neighborhoods where 

low-income and affordable housing is located, since 

low-income populations face increased vulnerability 

to health problems. For example, creating walkable 

communities facilitates healthy exercise, and adding 

retail establishments increases access to fresh fruits 

and vegetables.61

Distance from Sources of Air Pollution

Motor vehicles are often the principal contributors of 

particulate matter, nitrogen oxides, and other pollutants 

that contribute to the formation of ozone. Diesel trucks 

in particular emit particulate matter air pollutants that 

have the potential to cause asthma, cancer, premature 

death, and other health effects.48, 49 Air pollution is 

significantly worse near highly trafficked roads, diesel 

truck routes, and energy-intensive industrial areas, and 

in regions with high rates of vehicle miles traveled (VMT). 

Land use decisions and transportation investments 

affect location of uses and transportation mode choices, 

contributing to both regional and site-specific air quality.

 Compared with more compact communities, lower-

density communities have higher vehicle ownership 

rates and residents who drive longer distances.50 

Sprawling communities generate higher per-capita 

vehicle emissions51 and have higher peak ozone 

concentrations than more compact areas.52

 Residents of homes within 1,000 feet of busy streets 

are at an increased risk of exposure to particulate 

matter, nitrogen oxide, hydrocarbon, and carbon 

monoxide pollution.53

 Children living near busy highways have significant 

impairments in lung development that can lead to 

respiratory problems for the rest of their lives.54

 Living in heavily trafficked areas greatly increases 

asthma severity, a burden borne disproportionately by 

asthma sufferers who are ethnic/racial minorities or 

from low-income households.55

 A substantial number of children in California attend 

schools close to major roads with very high traffic 

counts (and corresponding air pollution levels), 

and a disproportionate number of those students 

are economically disadvantaged and ethnic/racial 

minorities.56
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