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In the coming decades, the world’s population will grow substantially reaching around 9.6 billion by 2050.1 Almost all of these additional people will live in towns and cities. How can the neighborhoods and districts people live, work, and socialize in be made healthier? What role can physical planning and design play?

Creating Healthy Neighborhoods: Evidence-Based Planning and Design Strategies is a guide for this practice, covering both the process and substance of making places healthier.





This book creates an evidence-based approach to both the process and substance of making healthier places.



Creating Healthy Places focuses on health because this is a fundamental aspect of human quality of life and well-being. It emphasizes the neighborhood and district scale of development because such places are where people live out their daily existence, and they are important building blocks of larger urban places.


Research, Health, Well-being, and Place

Planners, designers, civic leaders, and activists seeking to change existing neighborhoods and districts or to revise proposals to make them healthier face a complex challenge. They need to consider a variety of topics relevant to health—from air quality to social interaction—and scales—from the blocks that make up the district to the town or city the blocks are embedded in. They also need to know the limits of how much the physical neighborhood environment can affect health. How much does a place matter compared with other sources of health and healthy behaviors from biology to culture? Healthy built environments are as much about how a place is used, maintained, and priced as they are about physical development and redevelopment. Policies matter. A beautiful play area that is too expensive to use is a visual amenity only.

This book helps planners, urban designers, activists, and public officials gain access to and assess the evidence base on healthy places, largely produced by other fields. Those in public health will be familiar with many of the ideas covered in the book. However, it provides insights into how to engage with planning, development, and redevelopment activities focused on neighborhoods and districts.

Making the leap from research to action can be tricky, however. There are three main reasons:



	In some topical areas there is a great deal of research that needs to be evaluated. Unfortunately it is often highly specific, requiring much sorting and analysis to find the big picture. This is the case even when only considering one scale, that of the neighborhood or district of a few hundred to a few thousand people or few hectares to a few hundred hectares or acres. While there may be summaries of the research, they do not necessarily specify actions.

	In addition, there will never be research on everything of importance as there is so much environmental variation. So some kind of bridge is needed between theory and practice.

	Finally, much work on the connections between health and place focuses on the substance of the connections between health and built environments.2 To actually make change to places requires knowledge of both—process and substance. Further, the process is complex from prioritizing health issues and engaging stakeholders to finding the right tools for incorporating health into plans and programs.




This handbook bridges this gap by doing three things: synthesizing and adapting research findings, proposing how to make informed decisions in the absence of research, and embedding this in a health-informed planning process.

We use guidance based on research findings where those are available. However, because there are so many domains in which health and place are connected that have not been researched, we fill those gaps with guidance based on frameworks about how health and place are related. In addition, some aspects of making healthier places—the processes of developing proposals and implementing good ideas—are not unique to health but rather draw on a larger base of research evidence and professional experience.

This book creates an evidence-based approach to both the process and substance of making healthier places, taking a broadly international perspective. It draws on health research, conceptual frameworks about how health should matter, and the body of professional and research knowledge about the planning and design process. Overall, making healthy neighborhoods and districts is both a set of methods and products that build upon other aspects of neighborhood planning and design to create a rich and comprehensive approach to the quality of place.

This, of course, raises the issue of what is health. As we describe later, health is a topic of enduring interest that predates fields and professions, and interests



[image: fig0002]
A broad view of health includes physical, mental, social, and possibly spiritual well-being.
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Figure 1. How health, people, places, and wider context are linked over time




Health outcomes are related to biological and behavioral factors, and the context—which includes physical spaces, wider social influences, and change over time. The arrows illustrate the complex relationship between these elements.


Source: Synthesis of materials in this book with some adaptation from UCL Institute of Health Equity 2014




most people in a way few other issues do. While it can be seen narrowly as an absence of disease, those in public health typically see it as much broader—about physical, mental, and social well-being.3 Some would add spiritual well-being as well. As such, health deals with issues of disease, disability, and death, but it is cast in larger terms.




Health and Place over Time

Health is connected to place through a number of facets. Figure 1 shows generally how health outcomes relate to biology, behavior, and context over time. First, a person’s biology (gender, heritage, and age) affects health, and these factors interact with behaviors over decades.

Beyond the individual is the larger context, of which places such as neighborhoods and districts are a part. Places—at varying scales, from the room to the region—expose the biological person to various hazards either now or over time. These include harmful contaminants and hazards (from toxic chemicals to insect-borne diseases), irritants (like pollen), and events (for example, floods). Some of these are the direct or indirect result of human activity. But others—like earthquakes—are natural. These affect a person’s biology and behaviors to create health outcomes like diseases or disabilities.

The design of a local environment may support healthy behavior, making it interesting, fun, or easy. Examples include opportunities to eat well and exercise, to achieve mental health benefits from contact with nature, or to live in a safe environment. Design can also make unhealthy behavior inconvenient, expensive, or difficult.

Finally, places may provide access at varying levels to the resources for leading a healthier life, such as physical access to employment, healthcare, shopping, or social connections, for persons of all abilities. It should be noted that not all connections are positive. Some let people indulge in unhealthy behaviors and some social networks are not health promoting, but rather the reverse.

Of course, the place itself is only part of the picture and patterns of use, only partly determined by the detailed specifics of a place, also play a key role. One’s social position—occupation, income, education, and the like—as well as wider community networks is crucially important for health. All these are set in a wider context from the economy and the wider media environment to specific policies and programs that shape places and health behaviors and outcomes. Physical places have a role, but there is a lot more happening.




A Trilogy of Investigations and Proposals

This book is one of a set of three books coming from a project at the Harvard University Graduate School of Design, the Health and Places Initiative (HAPI), investigating connections between health and urban environments. Each looks at part of this picture. This book provides a framework for connecting health and place, proposing actions for those planning and designing at the neighborhood and urban scale in middle- and high-income countries. It is the most practice-oriented of the three.

Urban Communities in China: Concepts, Contexts, and Well-Being, by Peter Rowe, Har Ye Kan, and Ann Forsyth, uses a broad health lens to investigate a range of typical residential areas in four cities in China, built or redeveloped in recent decades. China is of interest because it has recently been an area of substantial urban growth and in the near future faces a challenging transition to an aging population. Urban Communities in China focuses on ordinary life as it currently exists.

The third book, Life-Styled: Health and Place, edited by Leire Asensio-Villoria and David Mah, is a more speculative work using the language of architecture and landscape architecture. It investigates how considering health can trigger design ideas, yielding novelty in design, and explores how computational design—which creates many iterations of a design—can be used as research, not just as a way of developing stylistically intriguing options.

All three books draw on previous HAPI work synthesizing research on the connections between health and place—tools called research briefs—and developing tools for health assessment including checklists and participatory formats.These resources, available for free online, provide the common ground for the three investigations.4

Several fundamental ideas inform all three works:



	Research can inform design and planning. A key issue is to look at a balance of evidence from multiple studies.

	Health is a useful lens for investigating urban design and planning issues and can be a trigger for imagining better places.

	While environments are important, there are many other contributors to health from biology and behavior to culture and economics. So humility is needed about how much of a difference a physical place can make.

	There are many aspects of health that are somewhat universal, particularly more physical reactions to exposures such as air pollution. Others are deeply intertwined with an individual’s personal trajectory, behaviors, social networks, education, economic situation, and culture.

	Because the issue of an aging population is so large and unprecedented, a key focus is healthy design for longevity.




The three books are not the same, however. They differ in how much they value novelty over reliability, expertise over participation, and quantifiable over more qualitative aspects of health. They also vary in terms of interest in current versus proposed environments, and building versus urban scale. In doing this, they represent a range of approaches across the environmental design disciplines of architecture, landscape architecture, urban planning, and urban design.





As global population growth continues and then slows later in this century, some cities will still grow but others will shrink and the population will generally age.




This guidebook examines how to make healthier urban neighborhoods and districts and proposes a new way of thinking, a new lens, to shape ideas about what makes a healthy place and how to achieve it.




Planning and Design for a Changing World—Transitions

For at least two centuries people have been moving in large numbers to villages, towns, and cities—urban places—where they find work, education, and cultural opportunities. Increasingly an urban life is the only one people have ever experienced. Urban areas have sometimes been places where people were healthier than in rural ones, and sometimes sicker. Over time, however, the balance has tipped toward urban areas being places where lives are longer and less plagued by illness. This is not at all uniform, however. The landscape of disease is also changing, generally from contagious to chronic diseases, though with some complicated new threats.

The urban world in 2050 will also be different to that of today. Even more people, up to about 66 percent of the world’s population, will live in urban areas of various sizes.5 Of course some of those urban areas are quite small, a few thousand people, with currently half the world’s urban population in urban areas under 500,000.6 These smaller cities are important. As global population growth continues and then slows later in this century, some cities will still grow but others will shrink, and the population will generally age. In 1950 5.2 percent of the population was over 65, in 2000 this jumped to 6.9 percent, and by 2050 and 2100 it is projected to increase to 15.9 and 24.4 percent, respectively.7

And this is just the start. Environmental changes of various sorts will continue. Poverty will be a continuing problem for many, and inequality will raise other issues. New urban technologies will emerge—particularly in the areas of communication and mobility. Some people will benefit from these technologies but not all.8 In short, there will be much urban growth in coming decades—giving opportunities for building healthier places. However, even in areas with little growth, rebuilding will occur to evolve with shifts in demographic composition, incomes, natural systems, and technologies.

So the landscapes of both urban places and health are in transition, with implications for how health, wellness, and environments interact. This is an opportune time to explore these interactions. After a decade or so of renewed interest in how health and place are connected, there has been a great deal of progress made: research completed, summaries made, tools developed, case studies prepared, evaluations completed. This work is increasingly international.




How to Read this Book

This book takes health, urbanization, demographic, and environmental challenges and changes as a starting point, providing an overall framework for organizing the various tools, topics, and proposals. It communicates to planners, policy makers, and civic leaders how a health lens can help them understand and improve places, plans, and projects. It does this in a number of overlapping ways structured around a series of principles, propositions, and actions. They deal both with the process of creating a healthier place and the substance of what that involves. They were developed by reviewing a very broad literature on healthy places and healthy planning processes. Principles include the following:

Principle 1. Importance: Examine how much health may matter in this neighborhood or district. The first principle is preparing to do the work by doing enough investigation to figure out if health is an issue of concern in a neighborhood or district, identifying what kinds of health concerns are raised, and considering if anything is likely to be done from an assessment.

Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people. This is about understanding how change occurs, particularly that big changes need to have many strategies happening all at once, make informed trade-offs, and demonstrate an understanding of scale and the pathways from environments to health.

Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices. The aim is to help undo disparities in how long people live and how healthy they are with a particular focus on the young, the old, those with disabilities, and those who are disenfranchised, such as refugees, marginalized ethnic groups, and those with low incomes.
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Figure 2. Guidelines are framed through eight principles




The framework includes the process of creating healthier places (dark gray) and the components of such places (light gray).


Source: Developed by authors




Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout. This area focuses on the big moves in setting out a neighborhood or district in terms of the locations of activities, distribution of people, the street and path configurations, and green space arrangements.

Principle 5. Access: Provide options for getting around and increasing geographic access. Meeting the mobility and geographic accessibility needs of an entire district or neighborhood is a challenge, so the key is to provide options.

Principle 6. Connection: Create opportunities to interact with each other in positive ways. Neighborhood planning and design can support and supplement the common interests, households and family ties, and events that bring people together; can increase people’s sense of belonging in their communities; and enhance informal control of antisocial activities.

Principle 7. Protection: Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions. Reducing harmful exposures is a basic principle of healthy planning—reducing contaminants or hazards at the source, buffering people from exposure, and skillfully designing to mitigate problems.

Principle 8. Implementation: Coordinate diverse actions over time. Implementation is key. Large changes in how environments can support health require multiple strategies. These are not just changes to physical places but to how people use those places.

Principles 1, 2, and 8 address issues that any planning and design process needs to go through, though modified with an eye to how health can make a difference. Principles 3 through 7 draw on the evolving base of research on the connections between health and place related to issues such as urban form, housing, transportation, open space, and infrastructure.

These are operationalized through 20 more specific propositions and 83 actions that reflect key findings from our review of research. The principles engage larger questions and provide an overall framework for thinking about an issue and connections to other ideas and propositions; the propositions identify more specific areas of intervention related to the preceding principle; and the actions specify what to do. They can be used in two types of situations—creating a new neighborhood or district or retrofitting an older one.

Principles 1, 2, and 8 do not provide a whole planning process but point to how to make health relevant in such a process. They, and the associated propositions, refer to evidence—from experience and academic studies—of implementing complex proposals.

Principles 3 through 6 are based on a different body of evidence, research on the associations between health and place. As was noted earlier, there will never be compete research on all possible variations of places and their inhabitants and where research is missing, we provide conceptual frameworks that build logically from the research base to propose a wider set of solutions. Of course they are interconnected.

Propositions take one of two standard formats. The propositions following Principles 1, 2, and 8 provide the proposition, a clarifying statement, a discussion about how this concept works, specific actions, and connections to other propositions and ideas. Propositions within Principles 3 through 7 include evidence from health and place research, but they also draw on research about the process of planning and design. The connections found at the end of each proposition, and at the end of the introduction to each principle, help readers navigate to other relevant parts of the manual. They list topics that provide background or could allow readers to explore further. Not all possible connections are listed, but those that are listed provide a starting point for exploring linkages between topics.

The two appendices are key. Appendix A includes a complete checklist of all principles, propositions, and actions. Appendix B provides a matrix of specific health topics (e.g., air quality, water quality, social capital) and where they are referenced in the text. A glossary at the end of this introduction defines key terms.
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Figure 3. How those in public health can use this book








This book helps navigate the research landscape, sorting through evidence and providing clear frameworks linking health and place.





Action Evidence

In each case, actions are classified in terms of their level of certainty:



	◆ The action recommendation comes directly from research evidence.

	❖ The action recommendation is informed by research.

	◇ The action is general good practice, often termed an emerging or promising practice in public health. These will not hurt but, in part because of the topic they relate to, there is not as much evidence as those in the other categories.




The action classification helps experienced planners understand which approaches may be strongly grounded in evidence versus basic good planning. For new planners, non-planner professionals, and community members, they provide an accessible checklist of healthy planning and urban design issues.






Using Research: Evidence-Based Practice in Making Better Neighborhoods

Because what it means to be healthy, well, or whole is so personal, intuitions and experiences are important guides providing compelling insights. But they can also be misleading. It may be commonsense that eating a local fish is a healthy thing to do, except when that fish comes from a polluted waterbody. For a designer, sensitized to the importance of space, it may be clear that a physical public space is needed to make social connections—except that for many people such connections are built or maintained in the buildings of faith communities, in the homes of extended family members, or online.

This is where the move to evidence-based practice—practice informed by research—has a role. It can place commonsense in context, identify causes beyond the obvious, and caution against simple solutions. But of course places—particularly at the urban scale of the block, district, town, and metropolis—are extremely complex, multidimensional, and evolving. There is not and never will be research that can deal with all possible situations. So to make places that promote health, planners and designers need to make leaps of imagination.

This is more complex than it appears. Even where the local environment affects human health and well-being, the exact character of that effect may be difficult to figure out. This is a major reason for creating this book: to navigate the gap between research findings and practice. There are a number of ways in which this gap occurs.


Research availability dilemma

A first issue is the uneven availability of research. As we note, this was a key impetus for writing this book. Potential problems related to research availability are diverse:



	Some topics have a great deal of readily available and relevant research about the effects of environments on health, and other topics have far less. This has to do with patterns of funding, the difficulty of the research, and histories of academic fields. So it is far easier to learn about physical activity, where research has been well funded, than homelessness, for example, where it has not.

	Where there is a great deal of research, considerable effort is required to understand the overall balance of findings. Systematic reviews that carefully compare findings are one source for such overviews, but they are not available for all areas. They may also focus narrowly on specific kinds of studies—like randomized controlled trials—that are not typically available in areas related to urban and neighborhood effects on health. Other kinds of reviews and individual studies fill part of the gap but need to be carefully evaluated.

	Where there is not much research, it can be difficult to find relevant work. In those cases one has to extrapolate from what is known.

	All this is shaped by the problem of publication bias, where studies that find associations between health, wellness, and places are more likely to be published than those that do not. This is because they are more interesting to write, and journal editors and reviewers find them more interesting to review.9

	Finally, even if research is available, it is often inaccessible to those outside large institutions as it requires costly subscriptions. So the research that practitioners can obtain may be a very partial list.




Books such as this can help navigate this landscape sorting through evidence and providing clear frameworks linking health and place.




The complicated relationship between health and place

A second issue is the very different pathways from environmental features to health outcomes, which are evident in the various propositions in this book.

Consciousness: Some health outcomes involve a largely involuntary reaction, such as to toxic exposure where the effect on health and well-being is relatively straightforward. Others, however, are deeply affected by perceptions, beliefs, and voluntary behaviors. For example, two people living in the same environment might engage in very different levels of outdoor walking and other exercise related to their perceptions of crime in the area or what is appropriate weather for outdoor activity.

Particularity: Some health outcomes are more universal, such as reactions to chemicals, but others are more influenced by cultural or age differences. Even toxic exposures will have different effects related to age, pre-existing conditions, and individual biology.

Significance and magnitude: Some effects of place on health found in the research are statistically significant but very small in magnitude. This can happen in very large studies where the large sample size means small effects can be detected. Given all the other causes of health, the importance of specific causes can be extremely modest—although if many people are affected, effects on the whole population may be important.

Likelihood: Some aspects of place may have a large effect on health in terms of magnitude, but the effect may be less certain or only apply in particular situations. Examples include flooding or earthquakes. Other aspects may have a small effect on many people that is more certain—for example, community noise leading to disturbed work patterns. Both need to be considered but in different ways.

Time: Some exposures and events affect people’s health very quickly and obviously, and others may only appear over a very long period. It can be very difficult to figure out a cause of something that emerges over decades, and many effects of environment and health are most important in childhood. Ellen et al. talk about the process of “‘weathering,’ whereby the accumulated stress, lower environmental quality, and limited resources of poorer communities, experienced over many years, erodes the health of residents in ways that make them more vulnerable to mortality from any given disease.”10 This makes it imperative to include the dimension of time in any framework.

Space: Finally, in contemporary society people inhabit more than one place over a day, week, year, and lifespan. As is shown in Figure 4, this makes it complicated or researchers to figure out the effects of any one particular space on health, particularly with conditions that only emerge over time.




The interplay between research, expert knowledge, and local knowledge

A final issue is the interplay between research and other forms of knowledge commonly used in creating local environments.

Local knowledge, such as the wisdom of residents, is crucial. It can tap into key values about health and well-being, identify important ways places are used, and provide a base of ideas for improving places in relevant ways. It can also be wrong—for example, underestimating contaminants in a river or overestimating the problems from a new business. This knowledge can be a problem for the locals if it means they are engaging in less than healthy activities.

In turn, professional judgment relies on prior training, experiences with similar projects, and knowledge of other places. Health research has little to say about the process or planning and design idea generation or implementation, and such expertise is key in filling that gap. However, such knowledge has not always been informed by a rigorous understanding of health, let alone the most recent research. It can be easy to dip into research studies that confirm one’s intuition but may not actually represent the balance of evidence.11 A path forward is to carefully consider all three types of knowledge—local, expert, and research.
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Within a single day, people travel to many places and engage in multiple activities, complicating the understanding of how places affect health outcomes.
Source: Developed by authors


It should be clear by now that undertaking evidence-based neighborhood planning and design is not simple, but neither is it impossible. Drawing on research, and logical frameworks to fill in the gaps, much can be done to make places healthier:



	A first set of strategies is to consider how to minimize exposures to hazards such as waterborne diseases, contaminated air, or excessive noise.

Carefully consider three types of knowledge—local, expert, and research.




	Drawing on evidence about the connection between health and place, where it is known, places can be planned to support healthy behaviors and connect people to resources.

	Finally, they are planned in the context of the wider geography and longer term beyond the immediate here and now of neighborhood and district life.










Examples of Healthy Places

How might health be incorporated in specific places? This involves a place performing well in the current period but also over time, for health-related concerns but also in relation to wider concepts of quality of life.

One example is where places have one purpose when built but can age gracefully beyond their initial program. A classic example is classical pleasure ground parks, large green spaces with lawns, trees, and meandering paths.12 Some nineteenth-and early twentieth-century versions may have been initially designed with the idea of fostering more middle-class behavior among workers.13 However, over a century or more, such types of parks have become the setting for many different kinds of behaviors beyond those initially intended, many of them health promoting. These include providing spaces for active sports, social gatherings, and individuals experiencing the restorative aspects of nature. Where there have been problems—such as violent crime in parts with poor visibility—the better places have provoked community networks to solve the problems for the parks and beyond. Such non-physical components—organizations, programs, and policies—are key to successful places.14

A related strategy is to have places that nudge healthy behavior in multiple ways, or provide opportunities for people to do healthy things. Many universities make access to campus easy by cycling or walking, with dedicated bicycle and pedestrian paths. They combine pricing and physical design to make driving and parking expensive in both time and money.

But some places may only support healthier behaviors for certain people in certain kinds of places and periods. Planning and design have a history of models that created livable places in one context but tragic environments elsewhere. A high-rise tower can be a positive home environment when well-located units are big enough and residents have resources to get out and about. They may not work so well for large households in cramped quarters in buildings that lack maintenance. A “climb-the-stairs” campaign that promotes beautiful stairs as a focal point for socializing and physical activity may make those in wheelchairs seem like second class citizens, again.

Designs that separate cars from pedestrians and connect destinations along leafy paths (for example, Radburn-style superblocks) may promote traffic safety and community connections in a natural setting. However, ill-maintained spaces can provoke fear.15

Cumbernauld in Scotland provides a specific example of Radburn-style planning, dating from the 1950s and 1960s. Its very high-density, award-winning layout almost completely separated people from cars, dramatically decreasing accident rates to under one quarter of the national average in early years. In the core areas, the pedestrian paths are completely continuous with high-quality landscaping and modern architecture.

Over time, however, some of the pedestrian paths faced safety problems (related to crime) that offset the solutions the paths aimed to address (related to traffic). Although surveys in the 1990s found most people were fairly satisfied with life in the new town, vandalism and crime were concerns.16 While the story is complex—including some problems in privatizing the largely public housing—it does demonstrate how well-intentioned innovations do not always work.
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While such parks were created for one set of purposes, over time they have often been reused for different activities.





[image: Figure 6. Radburn-style super blocks]
Figure 6. Radburn-style super blocks




This classic Radburn-style neighborhood emphasizes separation between pedestrians and motor vehicles. Homes face a continuous green space so people can walk to major destinations without crossing a road. Such designs have been successful in some locations, but less so in others.


Source: Adapted from United Kingdom Ministry of Transport (1963)







Interventions beyond Place—Combining Types of Initiatives

Intervening in the built environment alone cannot be the sole solution to address health concerns. Approaches should combine a sensitivity to both social and physical aspects of place, and this involves not only changing place but changing relevant policies, programs, and organizations (see Table 1).

One of the book’s key arguments is that to make big changes, or to halt large trends, one needs to use many strategies at once—changing physical places, implementing policies that affect how they are used, developing programs, and altering pricing to tip the balance toward creating environments that support positive behaviors, minimize harmful exposures, and enhance healthy connections.

The Health in All Policies (HiAP) approach, described in the following glossary, uses collaboration among agencies, community groups, businesses, and nongovernmental groups to incorporate
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Motor vehicles and cars travel on separate routes in Cumbernauld. In the early years of the development, this layout achieved substantial gains in pedestrian safety. In the 1990s, vandalism and crime became concerns, especially along pedestrian pathways.







[image: fig0003]
Radburn, New Jersey, was founded in 1929 to follow the principles of the Garden City movement in England, with pedestrian paths almost entirely separated from roads.







health-related aims and actions in a variety of areas from transportation to immigration. There are several different tools for doing this work of making places healthier, listed in Table 1.

Overall the aim of the book is to provide a balance between a broad sense of why creating healthy places matters, evidence–based advice about how to create healthier places at the neighborhood or district scale, and guidance about the process of making changes in neighborhood environments.


Use many strategies at once to tip the balance toward creating healthy environments.





Table 1. Approaches to intervening in places





	Approach

	Example




	








	Coordinating, educating, and raising awareness

	• WHO Healthy Cities and Age-friendly Communities
• Health in All Policies
• Place-based age-service cooperatives



	Assessing health impacts

	• Comprehensive approaches (health impact assessment)
• One dimension at a time (e.g. food assessment)



	Making regulations and policies

	• Complete streets ordinances
• Pedestrian zoning overlays
• Water protection regulations



	Proposing places

	• Healthy neighborhood plans
• Healthy transportation plans



	Building physical places

	• Single issue such as bike paths
• Comprehensive such as new neighborhoods or towns



	Using places differently

	• Temporary uses (e.g. cyclovia)
• Changed uses (e.g. candy store to bike repair)






Sources: Developed by the authors








Glossary

A number of words have specific meanings in health, planning, or design but are used more informally in common speech or by other professions. We explain how we use these words in this book and how to tell the specific meaning from the context. Where we refer to another word in the glossary in an entry, we mark this with an *.


Accessibility: “At its simplest, the ease with which one place can be reached by another.”17 This is related to distance, time, cost, and social barriers and may be measured to a specific destinations or destinations more generally (e.g. access to healthcare facilities). With the rise of new forms of communication accessibility is increasingly distinguished from (geographical) mobility* or ease of movement. One can have access to important resources without being mobile.

Active travel or transportation: Forms of transport that require physical activity, most commonly walking and cycling.18 The term active travel is most commonly used to refer to all forms (walking, cycling, skiing, etc.); it may also be called physical activity for transport. More specific forms of active transport may be called walking for transport, cycling for transport, and the like. Active travel is a form of non-motorized transport but this is a larger category, and included forms that are not active e.g. riding in a horse-drawn cart.

Activity: This has several uses including physical activity and social activity. In work on mixed use we use it to describe the activities happening in places that are destinations for trips. It is related to activity-based models in transport that “work on the premise that travel demand is derived from the activities that people undertake.”19

Affordable housing: While there are specific definitions for various cities and countries, broadly this refers lower income people being able to spend a manageable proportion of their income on housing (rent, mortgages, maintenance, and utilities). This often requires government action—providing housing directly, helping support nongovernmental developers, providing rent subsidies, helping lower income first home buyers, providing incentives for private developers to build for a lower-income market, or creating regulations to support innovations.

Cause: “An event, such as a change in one variable, that produces another event, such as a change in another variable.”20 While it sounds straightforward it can be very difficult to precisely identify causes in research on the relationship between health and place because there can be many plausible causes of a health related outcome only some of which can be measured at a particular time. Further, many effects have multiple causes. Much of the research in this area can only find associations which may be causes, but may not.

Density: Is the number of things (people, houses, trees, etc.) in an area. Densities can be measured at different scales from the site to the region; gross densities include the entire land area in calculations and net densities exclude certain components (e.g. parks or industrial areas). This makes it hard to compare density figures. Density is often confused with related terms such as crowding, sometimes called interior density, which is a perception of there being too many people in a space; and building bulk and site coverage which are related to the size of a building on the site.21

Destination: A place someone is going to. In the context of mixed-use development this is often an activity generator like a shopping area, workplace, or key recreational site.

District: This is an area akin to a neighborhood but not necessarily residential in character as in an industrial or commercial district. While focused on residential and mixed-use neighborhoods most of the guidelines in this book also apply to districts.

Environment: When people say the environment deeply affects health they do not necessarily mean the environment of neighborhoods, parks, blocks, and streets but planners and designers may mistakenly think they do. The environment is at its base a wider context—it can range from the physical spaces around us to less tangible environments such as media, culture, or family. Planning and design distinguish between the built environment (shaped by people and including landscapes altered by people) and the natural* environment (the environment of vegetation and wildlife, that may also include environments shaped by people). To avoid confusion we talk about the built environment (including landscapes) and wild nature. In health the environment is seen far more broadly than in planning and design and may include the peer environment, family environment, media environment, policy and program environment, economic environment and the like. The food environment, for example, ranges in scale from what is available at a family meal to fast food advertising and international food systems. The actual physical built environment is a small aspect of that.

Exposure: For health exposure is the “contact between an organism and a chemical or physical agent, by swallowing, breathing, or direct contact (such as through the skin or eyes).”22 Secondhand exposure e.g. to tobacco smoke in a room still involves direct contact. In disaster work it has a different meaning related to the “total value of elements at-risk. It is expressed as the number of human lives, and value of the properties, that can potentially be affected by hazards.”23

Goals and objectives: Goals are typically broad aims that cannot be easily measured, such as “improving health”. Objectives are more specific and measurable aims, such as increasing the number of people who walk or cycle to work. Actions and strategies are the specific approaches you will use to achieve the goals and objectives.

Hazard: A source of potential harm. More technically in the area of weather it is a “potentially damaging physical event that may cause the loss of life or injury, property damage, social and economic disruption or environmental degradation.”24

Health: Health has a number of standard definitions from the absence of disease to the constitution of the World Health Organization—“a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity.”25 This book typically takes the broader view.

Health assessment: A neighborhood health assessment or audit can take a number of forms. In this book it includes health impact assessment (assessing the effects of policies, plans, projects, and proposals), and healthy community assessment (collaborative approaches to understanding health in a place, taking account of both history and the population).26 Both can be focused on places at the scale of the neighborhood or district. A neighborhood health assessment is different to typical community health needs assessments or community health assessments used in public health that are often more technical analyses focused on the health status of people in wider communities, risk factors, and preventive measures.27

Healthy housing: This is the idea that improving housing can improve health, an issue international concern. One example is the U.S. National Standard for Healthy Housing, developed by the National Center for Healthy Housing and the American Public Health Association28. It involves topics such as space, plumbing, lighting, thermal comfort, moisture, waste, chemicals, and personal safety and security.

Health in All Policies (HiAP): This is a collaborative approach to integrating health considerations into policy and planning across a range of sectors from housing and transportation to environment and multicultural affairs.29

Healthy neighborhood: In this book it refers to a neighborhood where health is a part of the process of planning as well as a key outcome. It is related to the idea of the complete neighborhood that according to the City of Portland, Oregon, “refers to a neighborhood where one has safe and convenient access to the goods and services needed in daily life. This includes a range of housing options, grocery stores and other neighborhood-serving commercial services; quality public schools; public open spaces and recreational facilities; and access to frequent transit. In a complete neighborhood, the network of streets and sidewalks is interconnected, which makes walking and bicycling to these places safe and relatively easy for people of all ages and abilities.”30 It is one of many kinds of neighborhoods* and districts*.

Irritant: “A substance that produces an irritating effect when it comes into contact with the skin, eyes, nose, or respiratory system.”31

Knowledge is typically about understanding. For this book the key issue is that knowledge has many sources including scientific information, personal experience, or professional activities. These forms of knowledge have different strengths.

Life course: “An expression denoting an individual’s passage through life, analyzed as a sequence of significant life-events, including birth, marriage, parenthood, divorce, and retirement.”32 It is a more contemporary version of the life cycle that does not imply regression to childhood at the end and accomodates varied household types.

Mobility: In transportation it is about movement including circulation (short-term movements outside the home, daily travel, touristic travel, etc.), migration (permanent moves), and social mobility.33 We typically use it to mean circulation and compare it with accessibility*. It may also be used more loosely to mean getting around even within the home in the context of universal design.

Modifiable (causes of health): Much an individual’s health is predetermined by our genetic inheritance, age, and gender. Modifiable causes are such factors as diet and physical activity.

Nature: The issue of importance here is a confusion in the literature between nature as untouched wilderness vs. nature as vegetation and animals which may well be altered by humans. Ecologists often mean the first; environmental psychologists, the latter. We typically do not use the term nature but rather specify the type of environment more clearly.

Neighborhood: this is a controversial term with many different definitions though it typically includes residential activities. Research on perceived neighborhoods has found great variety in terms of size and important components.34 A functional neighborhood is related to a healthy neighborhood* in that they provide a balance of resource. In this book we see the basic neighborhood as a small area from a few blocks (an area of 4–5 hectares or 10–12 acres) up to a district of a few hundred hectares. At a very brisk 4 miles or 6 kilometers an hour, someone can walk from the center to the edge of round district of 314 hectares or 778 acres in 10 minutes. This is a wide range.

Neighborhood Health Assessment or Audit: See health assessment.

Place: This often refers to space* inhabited by people as a setting for social interaction or in terms of the perceived sense of place.35 In this book we use it loosely, interchangeable with built environment*.

Plan: Generally one can plan for the future with specific actions in a given timeframe. In this book we use it typically in the sense of a spatial plan related to future actions in a place. This may be a public or private activity but as the scale of a plan gets larger, beyond the parcel or block, the public sector is more likely to be involved. A secondary meaning of plan is of the plan view, or the view from directly overhead.

Policy: general principles about how to act. It may not be related to a specific place but rather provides broader framework. As the United Nations Food and Agriculture Organization (FAO) states: “A policy is a set of coherent decisions with a common long-term purpose(s)…The terms “policy”, “plan”, “program” and “project” are progressively more specific in time and place. Policies are usually national policies (not district or provincial) and are not normally limited in time: one does not usually speak in terms of “2-year policies” as one does of “2-year programs” or “5-year plans.”36

Pollutant: Something that causes pollution or contamination by polluting with “harmful or poisonous substances.”37

Program: A program is generally an ongoing set of events. Examples relevant to this book include a programs to prevent crime or promote exercise.

Project: A specific collaborative enterprise to achieve an aim.38 It may be more specifically a development project such as a redevelopment project or a neighborhood upgrading project.

Reliable: In health this means a result can be replicated (and such replication comes in several forms). For tools completed by an expert inter-rater reliability is used to see if two different people get the same result. For tools completed by an individual being studied, the core form is test-retest reliability—will they provide the same answers for stable phenomena over time. There are other forms but this captures key concerns. It is related to the word validity* or truthfulness.39 In common language however, reliability simply means it can be relied upon.

Resilience: “The rate at which a system regains structure and function following a stress or perturbation.”40 This is related to vulnerability.*

Resources: Refers to “sources of human satisfaction, wealth, or strength.”41 In the context of this book they often refer to the resources to lead a healthy life.

Risk: In disasters the “probable impacts, expressed in terms of expected loss of lives, people injured, property, livelihoods, economic activity disrupted or environmental damage.”42

Significance: Broadly this is about how meaningful or important a result is. It can be used narrowly to refer to statistical significance, where something is “larger or smaller than would be expected by chance.”43 The key issue here is that something may be statistically significant (that is the relationship is likely to be true within some confidence interval (e.g. one is 95 percent sure) but it can be such a small value or magnitude as to be relatively unimportant. It may also be an unimportant or obvious association. There are many such results.

Social capital/social connections: This is broadly the connections among individuals or groups that facilitate collective action. It can be seen to have a number of components: membership of groups and networks, interpersonal trust and solidarity, collective action and cooperation, social cohesion and inclusion, and improved information and communication.44 As we describe later, on one side these relate to perceptions of reciprocity and trust (cognitive social capital), and on the other interpersonal networks and engagement (structural social capital). They may be strong bonds of close-knit communities and families or the more distant bridging links between people with not as much in common.45

Social Determinants of Health: as the World Health Organization outlines “The social determinants of health (SDH) are the conditions in which people are born, grow, work, live, and age, and the wider set of forces and systems shaping the conditions of daily life. These forces and systems include economic policies and systems, development agendas, social norms, social policies and political systems.”46 Neighborhoods provide some of these conditions.

Space: This is typically a physical area in contrast with place* that has social and perceptual dimensions.

Systematic reviews: These are forms of literature reviews with very clear criteria for inclusion in the review and a systematic approach to analyzing findings. They are often contrasted with narrative reviews.47 They are common in the area of health and less common in planning and design.

Toxic and toxin: Something that is toxic is poisonous and a poisonous substance is a toxicant. Strictly speaking a toxin is “a poisonous substance that is a specific product of the metabolic activities of a living organism” however it is often used interchangeably with toxicant.48

Transit, public transportation, collective transportation, and shared transportation: Public transport or transit involves shared rides along scheduled routes on vehicles available to the public. Common modes are trains, trams, and buses. There is not a good alternative word for demand responsive systems that provide individuals with point to point service, more private forms of group transportation, and including traditional paratransit (vans for disabled people); shared cars and vans; work-based van shares, bike-share systems; and taxis. We divide these roughly into collective transportation (e.g. shared vans, paratransit, and work-based shuttles) and shared vehicles where the riders are often individuals (like bike or car share systems). There is obviously a lot of overlap and this is just to indicate the great range of such systems.

Validity: This refers to a research approach that ensures what is meant to be measured is in fact being measured. In other words, truthfulness of the measure. This is particularly important when one is not measuring a variable directly e.g. using the area of parks to measure park accessibility. There are several forms of validity including face validity (does it appear to be valid), content validity (does it include the broad range of the phenomenon), and criterion validity (does it agree with an external gold standard).49

Vulnerability: This has different meanings depending on context. Socially it can refer to the possibility that disadvantaged or vulnerable groups may be affected. Such groups typically involve the young, the old, those with existing disabilities, those with low incomes, and people who are otherwise marginalized in a way that could affect health. Environmentally it is also called fragility and related to the “sensitivity, resilience*, and capacity of a system to adapt to stress or perturbation.”50

Well-being, wellness: Where people “perceive that their lives are going well.”51 This has a number of aspects including physical, economic, social, emotional, and psychological well-being as well as satisfaction with life and engagement with activities.52

Urban heat island: “A dome of raised air temperatures that lies over an urban area and is caused by the heat absorbed by buildings and structures.”53











Principle 1
Importance

Assess how health matters in this place.
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Information is needed to start investigating a project or place and figure out if health is a useful lens for understanding and improving it. For an existing place—how to make it better? If making or reviewing a proposal—how can it be made healthier?


How It Works

A planning process is starting. A community group wants to improve its neighborhood. A city government aims to redevelop a mixed use district. In each of these cases planners, policy makers, civic leaders, business people, and residents may be interested in incorporating health issues into their activities. This raises questions. What specific health-related issues are in play? Who might be affected? If you identify changes to improve positive health outcomes or reduce negative ones, is there any way to make a difference? Because it takes resources to investigate health issues, are there allies and funding sources?

To start answering these questions, dealt with in subsequent propositions, information is required—about the place or proposal, health concerns, the role of environment in those concerns, and the people and organizations who can make decisions about the place. We refer to the process of collecting this information and reviewing projects, plans, and proposals as a neighborhood health assessment. In the planning and public health disciplines, a health assessment can take many forms and can be customized to meet the needs of the community.

The kind of health assessments most likely to be used includes health impact assessment and healthy community assessment. In a formal health impact assessment the processes of answering some of these questions are called screening (to see if it is worth doing an assessment) and scoping (to determine what to assess).1 It is often done prospectively, examining a draft project, policy, or plan to identify how to make it better. This book can be used in this way, but it can also be used to assess existing places, plans, programs, and policies to establish goals for making changes. Health impact assessment can be done in a range of ways from the highly participatory to the more technical and quantified to hybrids that combine approaches; they can be short desktop exercises to months-long processes.

Healthy community assessment is a term used to describe a community-based assessment of an existing community that helps residents prioritize health and well-being concerns, develop organizational skills, increase understanding, and act collectively.2 While many communities are larger than a neighborhood, or not spatially defined at all, this kind of process can occur at the neighborhood level and involve a variety of stakeholders.

These both differ from more traditional community health needs assessments that evaluate the level of health of a population, identify risk factors, and outline preventive measures.3 Commonly conducted in public health, these can be extremely useful background studies, though they are generally focused on a wider geographical areas than a neighborhood and a public health toolkit of interventions such as vaccinations or education campaigns.

Figure 8 is a decision tree showing how a neighborhood health assessment might be done as
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The questions in the dark gray boxes, clustered by propositions in this principle, can help decide if and how to incorporate health into planning efforts and projects. They are relevant to planners, policy makers, civic leaders, and activists weighing how to make the biggest impact with potentially available resources.


Source: Developed by authors




part of a planning, design, or redevelopment process. Subsequent propositions provide more detail.4

The decision tree does not need to be followed exactly, but it provides a broad sense of the kinds of questions to ask and also the scope of this book—focused on neighborhood and district-level projects, plans, and places. It starts with questions about the kind of place or project, moves to potential health topics, and then focuses on whether an assessment will make a difference. If it will not make a difference, it may not be worth doing unless desired as a learning experience. While it may seem that health is always important, it makes sense to expend effort where you can make a difference. For this reason, at several points the decision tree suggests moving on to another project, plan, or place.

This raises some issues of terminology. The key distinction in this book is between assessing physical places and assessing the rest—spatial plans about specific future actions in a place, projects focused on more specific outcomes, policies or more generalized principles about how to act, and programs of ongoing events (see the Glossary for more detail). When we want to indicate that text applies to something that is not yet a physical place, we often use the terms plans, projects, policies, and programs interchangeably. In these cases, we would say something like programs, projects, and the like, not listing all the options. Indeed the activities often overlap so a component of a neighborhood plan may be implemented by an affordable housing project. Programs or events in a neighborhood park may fulfill a wider policy of being more culturally inclusive. However, at times we use the terms more specifically.

Last is the issue of sources of information about health and about the place. This book draws on a range of forms of knowledge. Key is research-based knowledge about the relationship between health and places. However, the opinions of professionals, residents, and other locals, such as workers, may also be important. Some health problems will be easily observable but others will be harder to detect or may play out over time and space.




Connections

As noted earlier, at the end of the introduction to each principle as well as at the end of each proposition, we list key connections to other parts of the book. Principle 1 connects to:



	Proposition 1: Figure out if there are good reasons for considering health

	Proposition 2: Identify an initial list of neighborhood-relevant health issues

	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people

	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices






[image: fig0005]
To begin to make a healthier place, information is required—about the place, health concerns, the role of environment, and about the people who can make decisions about the place. In planning, this is often done through a health assessment.









Proposition 1: Examine how much health may matter in this place

Considering the health of neighborhoods or districts takes resources so it is important to know if the health issues are substantial enough, and the likelihood of change big enough, to warrant the work.



How It Works

It may seem totally obvious that health is always important. However, a proposal may be small in scale or a place may be doing well compared with others. In a world of limited resources, it can be best to focus attention on larger or more critical places and proposals. To figure this out, there are two basic steps of a health assessment:



	Understanding if the place or proposal is of a scale to make it worthwhile.

	Figuring out if there are enough reasons to move forward considering health. This is about existing concerns and capacity to make beneficial changes.




Information is vital in order to do any sort of initial review. It is iterative, however. For example, you need to collect information early but you cannot know what to collect until you have done some of the other steps. So you collect some information, assess it, and collect more if needed.

[image: fig0006]Here problems of mobility and poverty are apparent. However, even if some places have great need, there may be little local capacity to make neighborhood-scale changes.



Table 2 provides examples of the key kinds of questions to ask at this preliminary stage. They are in three broad areas:



	Many screening questions aim to identify substantial changes, existing concerns, and places that are big enough so that planning and design affects a large number of people. These are related to the general type and scale of the project or place. Some questions are descriptive—like the type of proposed change. Others, however, look more specifically at health issues like the presence of existing concerns about health.
Table 2. Preliminary questions for examining a proposal, plan, program, or place
	Type of information needed	Type of situation or change	Yes	No	Maybe/ don’t know
	

	Scale of potential health effects
	Existing health problems	• Cumulative impact: Is it a place where specific local health problems have been identified (e.g. traffic safety, air quality, lack of healthy foods, contaminated brownfields)?	□	□	□
	Change proposed? (skip if examining an existing place)	• Type: Is it building a new neighborhood or district, retrofitting or redeveloping an older one, or something else?	□	□	□
	• Reversibility: Are any potential or proposed changes difficult or expensive to reverse once put in place? This is likely to be the case with physical planning and urban design actions such as building housing or laying out a pattern of streets and paths.	□	□	□
	• Land use: Does the plan or proposal it substantially change the predominant land use (e.g. from residential to commercial)?	□	□	□
	• Natural environment: Will it significantly alter the natural environment even if it does not change land-use patterns (e.g. does it increase or reduce water runoff, air quality or noise)?	□	□	□
	Physical area of place?	• Geographical extent: Does it apply to a geographic area of neighborhood-scale (a few hectares to a few hundred hectares or acres)?	□	□	□
	Population and differential health effects
	Number of people directly affected	• Population size: Does it affect a significant number of people (as residents or workers)? Does any proposal substantially increase or displace people?	□	□	□
	Demographics of people	• Population distribution: Does it involve a vulnerable population group such as children, seniors, people with low incomes, or people with disabilities? Are the health effects on any specific part of the population disproportionate?	□	□	□
	Implementation
	Allies and champions	• Champion: Is there an identifiable champion of a neighborhood health assessment or of making changes to a place?	□	□	□
	• Allies: Is there an organization—such as a government, nonprofit, or business group—interested in health that could maintain momentum?	□	□	□
	Specific organizations that could implement changes	• Making a difference: Can anything come of suggesting how to make it healthier? (This is dealt with more in proposition 3)	□	□	□

Sources: Adapted from HAPI 2015a. There are numerous other examples of these kinds of tools available (Kemm 2013; Harris et al. 2007) however this one was specifically developed for neighborhood-scale projects and place.




	Other screening questions identify the population affected now or in the future. Certain populations are more vulnerable to health problems, including the old, the young, those without the money to make healthy choices, those with preexisting health conditions, and those who may be otherwise marginalized in society.5

	The questions also focus on implementation and the possibility of making a difference and of finding allies. Specific people with energy and enthusiasm for making healthier places can create links and raise awareness. However, organizations are typically better placed to follow a project in the long haul. Both are important for implementation.




The next proposition is focused on identifying specific health issues and topics. It could well be that only a few questions have yes as an answer, but that would be enough to go forward for further review. Overall, if this basic information is unavailable, it will be difficult to review or assess the project or place further.

As can be seen from these questions, certain kinds of information are needed for just about every place or proposal right at the very start. Potential sources of data include local government planning agencies, census and statistical bureaus, project proponents, and observing of the area.6 While the specific organization that might supply the information

varies from place to place, the kinds of information providers are fairly consistent.


Table 3. Key sources to consult and types of existing information to gather for a neighborhood health assessment





	Sources

	Type of information




	








	Local knowledge

	Oral history, organizational minutes, letters of complaint, local history archives



	Local media

	Media reporting, local perceptions/responses



	Administrative records

	Government documents and databases such as census, property, records, maps



	Proponents

	Specifics of proposals



	Other organizations

	Local business and nonprofit activities, political context



	Research-based

	Most useful at later stages— studies applicable to this type of place






Collecting new data is dealt with in Table 4.


Sources: Adapted from HAPI 2015d; Design for Health 2007g







Table 4. Potential sources of new data for a neighborhood health assessment, including participatory approaches





	Category of data collection

	Possible method

	Example or explanation




	








	Observing people and places

	• Locating physical traces
	• Paths worn along roads



	• Windshield survey
	• Drive-around observations using a checklist



	• Site reconnaissance
	• Like a windshield survey but on foot



	• Site audit
	• Observation using a highly structured tool like a walkability checklist



	• Photographic site survey
	• Photography of an area using a specific protocol of what will be photographed



	• Atmosphere photography
	• Photography to communicated qualitative aspects of a place



	• Tomography
	• Multiple photographs on a theme to show range and variation



	• Time lapse photography
	• Speeding up action shows how spaces are used



	• Participant and semi-structured observations
	• Observations in organizations, places, and events



	Asking opinions and perceptions

	• Unstructured interviews
	• Free-form questions, for example in a scoping meeting or correspondence



	• Semi-structured interviews
	• Using an interview guide



	• Focus groups, group interviews
	• Like semi-structured interviews but with interaction in a group



	• Questionnaires and structured interviews
	• In person, over the phone, on papper, and online for more strucutred set of answers



	• Interactive tours
	• Visiting and discussing a place



	• Creating image
	• Day-with-a-camera (photovoice) where locals take photographs and note their significance, draw mental maps



	• Reacting to images
	• Visual preference surveys selecting the best one from a matched pair, voting with dots on preferred images



	• Social media responses
	• Reactions to a blog post



	• Interacting with temporary installations
	• Responding to temporary street furnishings or signage



	Collaborative problem identification and solutions

	• Participatory online activities
	• Participatory geographic information systems online prioritizing exercises



	• Making maps and models
	• Annotating a neighbohrood map with key assets and problem areas



	• Prioritizing workshops
	• Identifying strengths, weaknesses, opportunities, and threats (SWOT); conducting a future search, prioritizing health impacts in a workshop



	• Developing and prioritizing indicators
	• For example, community health indicators






Sources: CommunityPlanning.net 2016; Gaber and Gaber 2007; Handcock and Minkler 2005; Krieger 2011; Participation Compass 2016; U.S. CDC 2015b; University of Kansas 2015a






While some information may be fairly straightforward, such as the physical area of a place, other topics may be contested, and in these cases multiple sources are useful. (Even the physical area may be contested as a small project, for example, may have wider ramifications.) Table 3 deals with data collection using existing documents. Table 4 explainskey types of new data collection. Some are simple and will occur naturally as a result of participatory and collaborative processes, and others require more effort. How much data collection is needed will depend on the situation, though many of these methods will be in use already in a neighborhood planning or redevelopment process and could be modified to incorporate health. The first categories—observing, asking—can be done by professionals, activists, civic leaders, or local residents/workers, with groups working alone or in combination. The final category—engaging—needs to involve multiple groups.

It may also seem that it is always good to collect new information from local residents and engage them in planning and analysis. However, they too have limited time, and it is vital to respect that and not exacerbate participation fatigue. Observations have the benefit of obtaining data often with less of a burden on local participants, who may suffer from participation fatigue from too many engagement processes. It is also important to note that at this stage the information is largely about the place and any proposals or plans—later parts of this book deal with information from research evidence, which requires particular care.7




Actions

Do not just jump into considering health, but rather step back to consider if a project is important enough.


	
Compile information from multiple sources, particularly where there might be controversy or different perspectives.


Health concerns can be identified by taking account of multiple sources of information and knowledge in early phases—from local perceptions to administrative records. Compiling this information can minimize the risks that major problems will be missed.8



	
Move forward in the book if there are any open questions relevant to health including large or irreversible changes, large physical areas or populations, existing concerns about health problems, and differential effects on vulnerable groups.


There are many factors that may indicate if it is useful to conduct a health assessment. At this stage it is important to take a broad perspective.9



	
Be cautious in moving forward if there seems to be no possibility of making changes.


Health assessments and reviews take time. In a world of limited resources, it may not be a good use of time and money to do such a review if the project or place will not change. However, a health assessment should not be rejected out of hand.10 Even in this situation it may raise awareness among those who go through the exercise. For example, public health professionals may start to see planners and urban designers as allies, or civic leaders may see how health is a local concern.11








Connections

Assessing whether to spend resources to incorporate health in a rigorous way into a project is a key step. To understand this proposition better, go to:



	Principle 1. Importance: Examine how much health may matter in this place




To further investigate, look at:



	Proposition 2: Identify an initial list of neighborhood-relevant health issues

	Proposition 3: Figure out if anyone else cares

	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people

	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices






[image: fig0007]
Environments may have open questions about healthy making them worth further investigation. This pedestrian and cycling path provides opportunities for physical activity and is well lit. However, it is cut off from other activity and fairly narrow, potentially leading to conflicts between users going at different speeds.









Proposition 2: Identify an initial list of neighborhood-relevant health issues

It could be that there are many health issues that are obvious early on in a neighborhood health assessment; it may also be that you start with one or two key insights or questions. However, not all connections between health and place are equally understood, equally well researched, or equally influential.



How It Works


Finding obvious and less obvious health and well-being topics

Identifying the different kinds of intersections between health and environments is a key step often referred to as scoping in the neighborhood health assessment process.12 This can help narrow or focus attention on important issues but also help broaden the agenda beyond what initially seems obvious. For example, it might seem obvious that a roadway redesign or transportation plan has implications for physical activity but more important may be such issues as traffic safety, air quality, accessibility to services, social connections, and mental health.

As a preliminary step, it can be useful to have a checklist of issues. Because many health assessment tools are designed to have very broad applications—from national policies to interior designs—the range of such issues is large. Table 5 provides indicators relevant to neighborhoods and districts. This is not an exhaustive list but selects key health indicators at the neighborhood scale that are fairly well supported by evidence. Places with these features may be healthy enough, but this list indicates some red flags. The issues raised are dealt with in more detail later in the book.


[image: fig0008]
This space has a playground and urban greening, but is not clear how well this is used, and there are signs of vandalism.







Table 5. Example indicators of potential health concerns





	Exposures




	Air quality

	• Nearby major roads with 6 or more lanes; smokestack industry; wood, dung, or similar fuel sources.



	Disasters and climate change

	• Low elevation zones; flood plains; hazardous industries (nuclear power plants etc.); areas with substantial paved areas and little vegetation; areas where people are close to locations with disease vectors like mosquitoes.



	Noise

	• Major roads with 6 or more lanes; high speed roads; airports; entertainment districts.



	Toxics

	• Problematic past, current, or proposed uses such as nuclear facilities, heavy manufacturing, and busy traffic corridors; areas with older housing with likely contaminants (chemicals mold).



	Water quality

	• Un-sewered areas; areas without clean drinking water.



	Connections




	Accessibility to services/ employment

	• Areas without relatively frequent transit service within 500 meters; Areas where clinics are more than 20 minutes by available transportation.



	Physical accessibility/ universal design

	• Mobility-impaired residents and workers cannot get around except by private car.



	Sociability/social networks

	; • Public community centers and/or gathering spaces are more than 1km or 15 minutes by available transportation.



	Health-related Behaviors and Supports




	Healthy eating options

	• Areas where there are no sources of fruits and vegetables within 2km or 20 minutes by normal transportation.



	Mental health supports

	•Areas of 5 hectares (12 acres) or greater with no vegetation (2 hectares or 5 acres if densities are relatively high for the location); crowded units (many people per room).



	Physical activity options

	• Areas with more than 500m to a park or trail; major roads that do not have sidewalks and safe crossings, particularly in locations with children and older people



	Safety (accidents, crime)

	• Transportation routes are not lit at night.






The left-hand column of this table lists the intersections between health and the built environment featured in this book, with a number of examples of how these intersections operate at the neighborhood-scale.


Sources: Adapted HAPI (20 1 5a) based on HAPI (2014o)





If any of the indicators in Table 5 are highlighted, it is worth doing more investigation. If none are highlighted, there may still be concerns—for example, there could be issues related to droughts or
specific traffic safety problems or local perceptions not captured in the more numerical indicators. The specific numerical thresholds, while drawing on research evidence, may not be quite appropriate for a specific situation. However, the list at least provides a systematic starting point.

Underlying the indicators is a concern with the different effects on groups such as children and those with few financial resources. This is an important additional lens.13

It is also possible to create a checklist specifically about one dimension of the environment such as access to healthy food. Such frameworks can be helpful, but a strength of more comprehensive lists such as in the figure is that they help make the multiple connections between health and place clearer.14


[image: fig0009]
When identifying health issues, it is important to consider groups vulnerable to negative health impacts from the environment. For instance, children are more susceptible to toxins and other harmful exposures because they have little control over their surroundings and are still physically, mentally, and emotionally developing.











Actions


	
Identify an initial list of health issues, balancing a need to focus on important topics with a need to understand links that are less obvious.


Planners and designers also already do many assessments. But one conducted through a health lens can identify opportunities and problems in that specific domain.



	
Consider the potential for differential effects on population subgroups such as children, older people, and those with low incomes and pre-existing conditions and who are otherwise marginalized.


Most health effects vary with the population group exposed to or interacting with the environment.15



	
Use numerical indicators to aid this process of scoping as well as more qualitative assessments such as resident and professional perceptions.


Many times local perceptions and practices tap into sources of knowledge unavailable to outsiders or those relying on research and administrative evidence.








Connections

Coming up with a set of key topics can frame the rest of the project, plan, or assessment. To understand this proposition, better go to:



	Principle 1. Importance: Examine how much health may matter in this place





To further investigate, look at:



	Proposition 3: Figure out if anyone else cares

	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales and this is true of neighborhoods as well

	Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales

	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices








Proposition 3: Figure out if anyone else cares

If you are the only one who cares about the health of a place or proposal, you can perhaps do something. With allies you can do a great deal more.



How It Works

One of the most important aspects of the health lens can be the way it brings people together. Health can be a common interest that links people who have very different views on other matters—just about everyone is interested in health.16

This is not necessarily the case, however, when considering the links between environments and health. Some people may have a very specific view of how healthy places are created—for example, focusing on providing health care. Others may feel uncertain about how their interests relate to place. There can also be rivalries between professionals within disciplines who feel that they have specific expertise—public health and medicine, engineering and planning, environmental management and education. Some people may be interested in a different scale from the room to the region—the neighborhood or district may just not be as relevant. Residents may have different priorities.

This proposition involves two basic activities. First is looking at community and institutional concerns as outlined in Table 6. This involves considering whether there are at least some parties concerned about health in relation to themselves or others, understanding if examining health will create new ties or visibility, and assessing if there is capacity to do a review within a time frame to make changes. There also needs to be an opportunity to actually make those changes. It is not necessary to say yes to each statement at this stage but it is important to be able to confirm a substantial number of the statements, as they indicate whether there will be allies in the work and if it will make a difference.


[image: fig0010]
Health concerns can be a way to bring people together from public and private organizations and the community.







Table 6. Checklist of community and institutional concerns, benefits, and capabilities





	Concerns, benefits, and vulnerable groups

	Yes

	No

	Maybe/ don’t know




	








	1 Concerns: There are professional or community questions about negative health effects inside and outside the project/place.
	□
	□
	□



	2 Benefits: There are professional or community interests in the potential health benefits of the proposal or place. Assessing these could help reinforce these benefits.
	□
	□
	□



	3 Affected groups: There is some evidence that the project or place has health effects on vulnerable groups such as children, older people, those with low incomes, or those with disabilities.
	□
	□
	□



	Wider benefits




	4 Beneficial linkages: Doing a health review or assessment would strengthen ties between planners, public health professionals, project stakeholders, local residents and workers, and developers.
	□
	□
	□



	5 Awareness-raising: By conducting a health assessment, health will be more visible as an issue in public and professional discussions.
	□
	□
	□



	Capacity and readiness




	6 Institutional capacity to make changes: There is interest and/or capacity of local government, nonprofit, and private organizations to address any potential problems—that is, something will get done following the assessment. For example, there is a potential champion of the process AND there is an opportunity to change the plan or the place.
	□
	□
	□



	7 Institutional capacity to do a review: There is internal expertise or a capacity to bring in outside experts to complete a health assessment.
	□
	□
	□



	8 Timeliness: The health assessment or review can be completed within a time frame that is useful for influencing decision making.
	□
	□
	□






Source: Adapted from HAPI 2015a







Table 7. Interest groups and stakeholder analysis matrix





	Interest groups and stakeholders

	Interest in the place, plan, or proposal

	Knowledge base and expertise

	Ability to change the proposal




	








	Decision makers




	Elected officials
	Varies
	Political
	Moderate/high



	Agency staff
	Varies
	Professional
	Moderate/high



	Project development team
	Proponent
	Professional
	High



	Experts




	Local practitioners (health, planning, design, social work, real estate)
	Provides professional and local perspective
	Professional
	Varies



	Academics and researchers
	Provides expert knowledge so health interventions actually make a difference
	Research
	Varies



	Community groups
	Making a place where they can live more healthy lives
	Local experience
	Via political/ negotiation process



	Service providers
	
	Professional/ local experience
	Via political/ negotiation process



	Populations affected




	Residents
	Making a place where they can live more healthy lives
	Local experience
	Via political/ negotiation process



	Business owners and employees
	Making a place where they can live more healthy lives/ health of customers
	Local experience
	Via political/ negotiation process



	Visitors
	Varies
	Time-specific experience
	Low



	Community groups
	Making a place where they live more healthy lives
	Local experience
	Via political/ negotiation process



	Service providers
	Health of customers
	Professional/ local experience
	Via political/ negotiation process






Source: Developed by authors







Involving a broad base of individuals and organizations interested in health can bring time, money, and knowledge to the process.




Second, beyond some very small-scale activities, cooperation is required to get things done. For this reason it is important to identify potential alliances and opportunities for engagement.

A starting point can be to brainstorm which individuals and groups may care about the issues already identified in terms of the place, the topics, and the people affected. This includes professionals but also residents, workers, politicians, and others with an interest in using places as well as designing and managing them. They can come from different sectors—public, private, and community based. Often, within governments, key actors will come from different levels—planning at the city level and health at the county or state level, for example.

It can help to list individual and organizational interests in health-relevant issues and the larger plan or place, specific expertise, and level of control. There can be a great deal of mismatch between who knows a lot about a subject, who cares, and who has power to change a proposal or place.

Consider whether the inventory of stakeholders is comprehensive enough—perhaps there are others who might be interested in the process? Creating a matrix such as the one in Table 7 and filling in the cells with more locally specific answers can help structure this kind of review.

The reason for identifying alliances and opportunities for engagement is to have a broader base of individuals and organizations interested in health, which can bring more time, money, and knowledge to the process.




Actions


	
Identify allies by figuring out who they are, understanding their roles and resources, and potentially making contact.


The list of potential allies includes governments, residents, businesses, nonprofits or nongovernmental organizations, and people from a range of specialties.



	
Involve others in the project in a way that respects their time, capitalizes on their knowledge, and encourages joint ownership of a solution where that is needed.


While there is an idea that more involvement is always better, people have limited time and healthy neighborhoods are only one topic of interest. Figuring out how to involve the various stakeholders is likely to be an iterative task that depends on many factors including your own position in the project. Ideally health is integrated into larger processes of planning so it does not need to involve extra work.



	
Identify strategies that aim to have multiple health benefits (e.g., physical activity options and mental health benefits from a park) in order to gain support and also make it more likely that a proposal will help at least one group.


A narrow proposal may be the only workable compromise, but more likely a broader view of health can engage more people and draw on more resources. This is related to the next principle—on appealing to different kinds of people—but focuses on the work of doing the health assessment rather than its outcomes.








Connections

Having allies is key to many parts of the planning and design process, including implementation. To understand this proposition better, go to:



	Proposition 1: Figure out if there are good reasons for considering health





To further investigate, look at:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people

	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales and this is true of neighborhoods as well

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Principle 8. Implementation: Coordinate diverse actions over time
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Health assessment processes should involve people in a way that respects their time and expertise.









Principle 2
Balance

Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people.



[image: fig0012]
 



It may seem that there are easy solutions to making healthier places, but this is rarely the case. This principle is about several interconnected issues: Successful places fulfill needs for different people, using multiple kinds of strategies, and they do this at different but interconnected scales. Just one kind of intervention is typically not enough.


People vary in their needs, and environments affect different people differently. Altering the environment alone is not enough to improve health.





How It Works


Different needs

A key message is that environments affect different people differently. Designing a place so that, say, adults will walk more for transportation may not help people in other age groups much; they may need other kinds of environments to target other kinds of activity. Strategies and innovations that are widely adopted to improve health often satisfy many needs and desires.

A research finding on how larger programmatic changes are made is that they tend to involve multiple activities done simultaneously appealing to multiple groups.1 Such places with broad appeal create allegiances—for political support, funding, and collective maintenance over time. For example, suburbia was a solution to the need for low-cost housing, ideas about family life, economic stimulus, and more; for some groups it was seen as the socialist thing to do (good homes for the working class), and in others it fostered markets (making a population of property owners).2 Similarly major highway systems helped personal travel and freight, often served military purposes, and generated new urban development opportunities.3 Similar arguments could be made for many of the widely adopted urban movements of the 20th century—urban renewal districts, public housing projects and redevelopments, and open space systems.

Of course, as ideas not all of these were good in and of themselves or might be seen as good for health. There was also a great deal of variety among such places—different kinds of suburbs and highways—with excellent examples and poor adaptations. However, they gained their support from multifaceted appeal to the public and decision makers.




Multiple kinds of interventions

Building or altering an environment is not enough to improve health, however. A new environment can improve health in some areas such as exposures to pollutants and irritants. Generally, however, other dimensions such as programs, pricing, education, social pressure, and the like may be equally or more important for improving health. They can more directly change behaviors and work at scales both larger and smaller than the neighborhood. Of course, programs, education, and policy alone may not work either. This is the story of trying to stop smoking; in spite of a multifaceted approach, short of banning it completely it has been very challenging to stop. However, banning it in or around buildings can eliminate it from those spaces.4

An example from bicycling highlights these issues too. Pucher et al. summarized case studies from 14 cities that implemented “packages of mutually supportive pro-bicycle policies” showing that in many of the cases bicycling increased dramatically.5 Exceptions were cases where the economic base of the area changed—for example a move to long-distance commuting in Davis, California, meant that cycling was no longer viable for many. Interventions ranged from infrastructure and regulations to education and promotional programs. It seems logical that such packages of programs, projects, and policies are likely to have at least some approaches that work, and are more likely to have specific actions that appeal to particular groups who may be left out of narrower interventions. As Pucher et al. conclude, “The cases reviewed here suggest that a comprehensive approach produces a much greater impact on bicycling than individual measures that are not coordinated. The impact of any particular measure is enhanced by the synergies with complementary measures in the same package.”6 The situation in the Netherlands is outlined in Figure 9. It seems plausible that this need for multiple interventions would also occur with the more comprehensive goal of making healthy communities.


[image: fig0013]
Public space should serve mulitple health functions for a variety of people. These goals can be achieved through complementary policies and programs.










Case: Cycling infrastructure in the Netherlands

How the Netherlands maintained its trips by bicycle is one of the better examples of creating successful large change. Since the 1970s, the Netherlands combined every available strategy to support pedestrians, cyclists, and public transportation: community design, infrastructure and facility improvements, changing pricing incentives, policies, and educational programs. This creates a much safer and convenient cycling environment, especially important for women, children, and the elderly. As of 2005, 27 percent of all trips were by bicycle in the Netherlands.7 By comparison, only 1 percent of all trips are made by bicycle in the United Kingdom, Australia, and the United States.8


Examples of strategies9

Community design:


	Road design and urban form that prioritizes cyclists over cars (a)

	Infill and redevelopment prioritized over new development, mixed-use zoning

	Transportation and land-use planning integrated across levels of government with regional coordination

	Cycling and walking facilities required in new suburban developments



Infrastructure and facility improvements:


	Extensive systems of separate cycling facilities, including along highways (b)

	Intersection modifications and priority traffic signals (c)

	Traffic calming and low speed limits (d)

	Bike parking (e)

	Coordination with other transportation modes and facilities, such as bike parking at public transit stations, bike rentals at transit stations and “park and bike” parking lots (e)



Changing pricing incentives:


	Tax breaks to purchase a bike

	Higher taxes for automobile ownership and use (sale, excise, parking, license)

	Access to inexpensive or free bikes via rentals and company bikes



Policies:


	Cyclists have legal right of way over motorists (children and elderly especially protected)

	Strict enforcement of cyclist rights by police and courts

	Public participation in bike planning (such as surveys, bike councils)



Educational programs:


	Traffic education and training for both cyclists and motorists

	Trip planning websites and comprehensive bike maps (f)

	Public awareness campaigns, events, and competitions
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Figure 9. Cycling infrastructure in the Netherlands







[image: Figure 10. Different kinds of transportation modes connect different scales or distances]
Figure 10. Different kinds of transportation modes connect different scales or distances




Healthy places connect physical places and programs; they also perform multiple functions from transportation to mental restoration.











To make big changes use many strategies at once.




Overall, different people may need different kinds of incentives and may also be more influenced or affected by some parts of the environment than others. Thus, to make big changes, or to halt large trends, one needs to use many strategies at once—changing physical places, implementing policies that affect how they are used, developing programs, and altering pricing to tip the balance toward creating environments that support positive behaviors, minimize harmful exposures, and enhance healthy connections. Environments may be only a small part of the whole picture. But of course you have to start somewhere.10 In addition, environmental change can be complex enough to achieve, even without the whole range of public health interventions. Even small areas may need multiple interventions as is shown in Figure 10.






Connections

The interdependence of place, policies, and programs is a key feature of how neighborhoods support health. To further investigate, look at:



	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales and this is true of neighborhoods as well

	Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Principle 6. Connection: Help people interact with each other in positive ways

	Principle 8. Implementation: Coordinate diverse actions over time








Proposition 4: Understand that trade-offs are inherent in planning for health at all scales, and this is true of neighborhoods as well

There are many competing approaches to make an environment healthier, and it is not possible to do everything at once.



How It Works

Creating healthy places relies on more than just understanding how to limit exposures to contaminants, irritants, or hazards; foster connections; and support healthy behavior choices for different populations. Rather these typically need to be combined into comprehensive strategies that represent priorities and trade-offs: among health-related issues, between the needs and priorities of different groups, between health and wellness outcomes, and between perfection and cost.


Different health issues, groups, and outcomes

The idea of a healthy neighborhood or district implies a comprehensive approach that integrates multiple health issues. However, as will become obvious from the rest of the book, there are many sorts of environments that can be healthy, and one kind of environment is unlikely to be equally strong in supporting all kinds of health.

The differences between a more compact and a more decentralized approach to development highlight these kinds of issues.12 Table 8 outlines some of these trade-offs. It could cover other approaches, including access to green space, social connections, and safety. The core story is that each has strengths—in some areas one form of development is clearly stronger and the other weaker, but overall both have benefits. Compact development provides more accessibility to services and potential for active transportation; decentralized approaches provide better air quality and less noise. Creating a healthy neighborhood is a process of balancing needs over time. Such trade-offs can be found in other domains—for example, between:



	Accessibility for people with disabilities and recreational routes that may involve rough terrain, steps, or other mobility challenges

	Transportation systems that favor bicycles, which may move quickly along separated routes or on roads, and those that favor pedestrians, who move more slowly and less predictablyTable 8. Comparison of health trade-offs in compact versus decentralized approaches to neighborhood and district planning
	Theme	Compact	Decentralized/ecological protection
	

	Core approach	High residential and employment densities bring people and activities close together; along with connected pedestrian patterns, non-motorized travel is fostered. Saves land on the urban edge and provides an environment that is both efficient and vibrant.	Lower residential and employment densities allow ecological functions to be incorporated into the planning and design of the neighborhood that uses landscape to frame development. Brings nature and people close together with on-site water treatment, food production, and other natural processes.
	Example Tensions
	Access to services (a)	A strength—services likely closer and more accessible by multiple modes or forms of transport.	Services may be further away unless the neighborhood is well located in a smaller town or city.
	Air quality (b, c)	A problem—even if on average people drive less, and industries are more regulated they are closer together. Air pollution hotspots cause health problems.	May use more motorized transport but densities are low and pollution dispersed.
	Noise (d, e, f, g)	Traffic, neighbors, events.	A strength—fewer problems.
	Physical activity (h, i)	Walking and cycling for transport is easier but people are more exposed to air pollution.	Transportation walking is more difficult but recreational walking may be pleasant; cycling may be preferred; space for other exercise and active pursuits e.g. gardening.
	Water quality (j, k, l, m, n, o)	More intensive development leads to more runoff; need more engineering solutions but have development intensity to pay for them.	Less intensive development allows easier on water treatment.

Source: Adapted from Crewe and Forsyth 2011;Jacobson and Forsyth 2008; Neuman 2005; Berke and Smith 200; (a) Levine et al. 2012; (b) Mansfield et al. 2015; (c) Schweitzer and Zhou 2010; (d) Babisch et al. 2014; (e) Berglund et al. 1999; (f) Fritschi et al. 2011; (g) Murphy and King 2015; (h) Forsyth and Krizek 2010; (i) Reviews in Big Ideas 4 and 5; (j) Barbosa et al. 2012; (k) Brabec et al. 2002; (l) Burton and Pitt 2002; (m) Goonetilleke et al. 2005; (n) Jacobson 2011; (o) Wang 2015




	“Walkable” environments that favor exercise and minimize stops versus those favoring a sociability and liveliness where there may be more standing than walking13








Perfection and cost

The final trade-off is between perfection and cost. It may seem that some of the trade-offs identified above can be resolved through design and planning—for example, vegetated roofs could absorb water in higher density environments or noise walls could reduce annoyance and irritation. However, all of these interventions have costs—vegetated roofs often require more maintenance and stronger building structures, or they can be more expensive to install.

An example from the field of sustainable urban development can help illustrate these trade-offs. Almere in the Netherlands and Hammaby Sjöstad in Sweden are two much lauded planned developments, created by government agencies to provide housing and jobs. Almere, a larger development, provides a very high percentage of social housing and a wide variety of employment in a transit-oriented development that also supports walking and cycling with an extensive system of paths. But it is built on filled wetlands (a polder), which in the long run has environmental if not health implications.

Hammarby Sjöstad, built on a brownfield site, features many environmental innovations—from recycling to noise reduction—in a high-density, midrise format that also includes well-planned and diverse open spaces providing views of water or green from every unit. However, brownfield clean up was extraordinarily expensive, meaning that
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The Village Homes in Davis, California, are not extremely dense, but offer benefits of views of green and quiet.










Table 9. Key data for Almere, Netherlands and Hammarby Sjöstad, Sweden





	
	Almere

	Hammarby Sjöstad




	








	Scale (incl. gross density)
*


	Large: almost 25,000—36% forests/ag.; density of core node “Almere Stad” (100,000 +residents) is over 40 persons/hectare (16/ acre) or 15–20 homes per hectare (6–8/acre)— still under development
	Small: 200 hectares; 45 homes per hectare (18/ acre)



	Developer

	Rijksdienst voor de IJsselmeerpolders of Netherlands Government
	Projekt Hammarby Sjöstad is within the Stockholm Real Estate and Traffic Admin., partnership with Stockholm City Planning



	Designer/Planner

	Rijksdienst voor de IJsselmeerpolders and various consultants
	Master plan developed by Stockholm City Planning Bureau, with Jan Inghe-Hagström as lead architect



	Metro area/state

	Amsterdam outer suburbs
	Stockholm, inner suburbs



	Population in early plans

	250,000, now increased to 400,000
	22,000 increased to 25,000 residents + 10,000 employees



	Starting date

	Planned in 1970s; first residents 1976
	early 1990s planning; First phase (north) completed in 2000






The key features of Almere, Netherlands and Hammarby Sjöstad, Sweden—two planned developments—are quite different from another, demonstrating how varied approaches can be to create healthy neighborhoods. Illustrations are on the next page.

Source: Adapted from Crewe and Forsyth 2011; * All else being equal, gross densities are always lower for larger developments that include more nonresidential uses.
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Figure 11. Almere and Hammarby Sjöstad comparison




Source: Adapted from Crewe and Forsyth 2011




although publicly developed, housing costs are mainly affordable for upper-income groups.14 Of course, it is possible, for instance, to subsidize some of the housing in Hammarby Sjöstad but at a cost to the wider society. It is also much smaller than Almere. Overall, these examples demonstrate the complexity of creating a solution that works well on every dimension, indicating the need to prioritize health outcomes. In addition, some aspects of health may be better served by interventions beyond neighborhood planning and design such as regulating industrial emissions or noise, or making healthier food less expensive.






Actions


	
Understand that designing and planning a healthy neighborhood involves engaging multiple needs and goals.


It can be tempting to think that there is a best solution but both human health and places are complex. Instead, use this tension as a productive start for discussion among the planning and analysis team and the wider community.



	
Recognize and prioritize health trade-offs systematically.


Given that neighborhood planning and design is an ongoing process, it is important to continue identifying tensions between different aims and strategies.



	
Identify actions beyond planning and design that can help foster a healthier place, mitigating some of the less-than-optimal characteristics in any design and planning approach.


Planning and design are not the only tools for improving health in neighborhoods. Programs and policies that shape how places are used—from the cost of parking to programs for active commuting—can make a big difference.








Connections

It is very difficult to address all dimensions of health at once; knowing how to prioritize is crucial. To understand this proposition better go to:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people





To further investigate, look at:



	Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users








Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales

A small village, a large metropolis, and many urban types in between can form healthy communities.



How It Works

This proposition is about two issues—whether there is an ideal size for a healthy environment and how different health issues relate to different scales of intervention.


Ideal size of a city or town

Many have investigated the ideal size of a city or town. They have done so through utopian literature, urban theories, and empirical analyses.15


	Economists have sought to find the most economically efficient city. However, a city that is efficient locally may not be the most efficient when looked at from a national perspective or from the perspective of different kinds of industries.16 Economists may also consider how larger cities with more diversified economies foster creativity.17

	Environmentalists have looked for the most sustainable metropolitan area size but this varies when considering different dimensions (e.g., optimum for transportation energy efficiency versus water use). It has been difficult to assess this through research studies because there are so many variables at play.

	Planners, designers, and residents considering quality of life may trade off issues like being small enough to be convenient but large enough to support substantial cultural activities.18

	Typically these discussions are at scales beyond the neighborhood, and the sizes of cities studied were often very large, in the millions.






Ideal size of a neighborhood or district

A second level of consideration is the ideal size of districts and neighborhoods. This has often focused on perceptions or proposals rather than outcomes.



	Some studies have examined the size of perceived neighborhoods, finding that they vary substantially from some blocks to vary large areas. They do so related to the kinds of people in localities—with richer, more privileged, car-driving people having physically larger perceived neighborhoods.19

	Clarence Perry’s neighborhood unit, proposed in the 1920s, suggested a district the size of a catchment for a primary or elementary school.20 Even in that period, Perry proposed a range of neighborhood sizes depending on household structure, ranging from 5,000 to 10,000 people. However, at different times and in other places, such schools have varied a great deal in size, meaning a neighborhood catchment could be smaller. There would be still more variation in size if the catchment of a shopping center was used.21

	Yet others have proposed that neighborhoods need a certain scale to foster political engagement. Alexander et al. suggest a political community of no more than 10,000.22




All these topics—employment, sustainability, quality of life, neighborhood services, and engagement—have some relation to health and well-being. One key issue is the common assumption that people conduct a large part of their activities within the neighborhood. However, people use services outside the neighborhood related to issues such as transportation connections, options offered, and personal preferences.23




No one ideal

[image: fig0015]A small village, a large metropolis, and many urban types in between can be healthy places.



Eventually, researchers came to the conclusion that there is no one ideal size for a city or a part of a city, such as a neighborhood or district, but rather:



	Each size of overall metropolitan area has advantages and disadvantages. Most obviously, larger populations can support more varied

services but tend to be larger in area and/or more congested than smaller communities.

	Even among services, different kinds of programs, facilities, and economic activities require different population thresholds to be viable. Many of these thresholds have changed over time or vary across places. For example, the population to support an elementary or primary school, the base of the classic neighborhood unit, depends on the number of children per household and the size of the school that is preferred in that society. This has changed with smaller households and changes in the approach to school size.

	Overall community size is irrelevant for some topics—what matters is the planning and design of the house, block, and district or larger systems of regulation and policy. For example, exposure to toxic chemicals in paint is related to the scale of the building as well as the wider policy context that determines what chemicals can be put into paint.



That said, there is a range of areas in which normal daily life is conducted, particularly if using walking and cycling, as is explained in later propositions. As we explain in the Glossary, at a very brisk 4 miles or 6 kilometers an hour, someone can walk from the center to the edge of a round district of 778 acres, or 314 hectares, in 10 minutes. This generic human activity leads to something that can be roughly called a neighborhood-scale (Figure 12).






Actions


	
Consider how planning and design proposals are framed by scales beyond the neighborhood.


The neighborhood is nested between other health-relevant scales of intervention. At the larger scale are such systems as transportation, media, and health care finance. Metropolitan areas, cities, and towns provide the settings for neighborhoods and districts. At the much smaller scale is the environment of the household, home, or school. Making changes at the neighborhood level generally requires understanding of these other contexts.



	
Focus on good planning and design relevant to the size of a neighborhood or district.


Different sizes of districts have different strengths and weaknesses. How they fit in a region also affects neighborhood performance—for example, how the district is exposed to air pollution or has access to services. These kinds of considerations are more important for making a healthy neighborhood or district than finding an ideal size.








Connections

There is no one ideal neighborhood size. To understand this proposition better, go to:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people





To further investigate, look at:



	Proposition 10. Provide enough density of population to support services for a healthy lifestyle

	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways






[image: Figure 12. Size range of neighborhoods or districts dealt with in this book, illustrated in New York]
Figure 12. Size range of neighborhoods or districts dealt with in this book, illustrated in New York




Neighborhoods in this book range from a few hectares to some hundreds of hectares—the immediate vicinity of a home to a wider area that is walkable and can provide services. For instance, a person could walk from the inner five-hectare (12-acre) square near Times Square to the edge of the 300-hectare (700+-acre) rectangle near Central Park in about 10 minutes.


Source: Developed by authors using Google Maps







Principle 3
Vulnerability

Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices.
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Many groups most vulnerable to health problems—the young, the old, those with existing illnesses, and those with low incomes—may spend much of their time in or around their residential neighborhood making the local environment particularly important for their health.

Certain demographic groups are also disproportionately burdened with problems stemming from the built environment, do not have the resources to deal effectively with those problems, or both.


Low-income people, infants and children, older adults, and other vulnerable groups often have the most health risks.





How It Works


Demographic issues

The groups that come up again and again in public health literature, in individual studies, and in major reviews such as the 2014 World Health Organization–sponsored Review of Social Determinants and the Health Divide in the WHO European Region include:1


	Low-income people: They are the most disadvantaged group across all health and place connections. They have much less ability to make healthy choices or to create healthy places.

	Infants and children: They are vulnerable to environmental health risks because they are still physically, mentally, and emotionally developing.

	Older adults: The physical and psychological changes that happen with aging mean that older adults are more likely to have mobility disabilities and chronic illnesses—making them more vulnerable to environmental hazards. They may also have less control over their environments, especially if they are low income or no longer able to care for themselves independently.

	Ethnic and cultural minorities In many countries, ethnic and cultural minorities face issues related to prejudice, neighborhood neglect, and historic spatial segregation, which can lead to disparate health outcomes. They may also have language barriers to accessing information and health care.




Focusing on these groups makes sense for multiple reasons. First is an ethical purpose, helping the most vulnerable to participate as fully as possible in society and to live with dignity and good health. Another reason is efficiency as preventing health problems in these vulnerable populations saves time and money for individuals, families, and the wider society.






Place Issues

Urban and rural places each have their own distinct challenges for public health and vulnerable groups:



	Vulnerable populations living in cities can be more prone to problems of the built environment because they may live in areas that are more exposed to air pollution, urban heat island effects, certain natural disasters, toxics, noise, traffic safety issues, and crime.

	Those in rural areas may face pollution from agricultural or mining industries, and issues related to accessibility and mobility. Rural areas generally have lower-density development patterns which can make it more difficult to get around, and have less variety of community resources like healthcare, food, and transit. In low-income countries, access to clean water and sanitation is also a major health issue.




Many of these problems are not focused at the neighborhood scale. However, some neighborhood-scale actions are possible. Like everyone else, vulnerable groups live and work in neighborhoods and districts. In existing neighborhoods, understanding where the most vulnerable groups are located will help identify the health and environmental problems they face (See Table 10). New neighborhood can be designed to improve access to resources and minimize problematic exposures. Areas of particular concern include environmental hazards, housing opportunities, universal design, comprehensive approaches to street design to enable mobility, and access to community services such as food outlets.




Connections

If there is a fundamental idea in this handbook, it is that vulnerable groups should be a key focus of healthy planning and design. To understand this proposition better, go to:



	Proposition 1: Figure out if there are good reasons for considering health





To further investigate, look at:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways

	Principle 7. Protection: Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions







Table 10. Vulnerable populations and their health risks from negative place-related health outcomes
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Proposition 6: Create a variety of housing options to promote housing choices within the neighborhood

With mixed housing types, sizes, and tenures (various forms of ownership and rental), neighborhoods can provide housing options for households of varying ages, sizes, incomes, and preferences. This can support household stability and health over the lifespan.



How It Works

This proposition deals with how housing is related to general well-being. Specific evidence for housing having strong health effects is less clear, though Figure 13 summarizes results of multiple studies showing some effects. There is a need for more qualitative research to better understand the mechanisms that contribute to health.2 This involves three interlinked issues:



	Having housing that is of sufficient physical quality. It seems obvious that housing should provide enough space, clean water, good waste water treatment, sufficient lighting, thermal comfort, waste disposal options, nontoxic surfaces, good ventilation, and personal safety and security.3 However, in many places (including many new developments) it does not. Access to outdoor areas, even a balcony, is often limited. While it can be tempting to create a minimal house of the smallest possible size—and necessary in some locations—having enough space to change household structure (e.g., add children, host aging parents), incorporate a home business, and the like adds flexibility. On the other hand, many communities defend excessive lot sizes and setbacks by citing quality, when good design can make much denser housing forms work well.

	Having options for healthy housing across a person’s lifespan within the neighborhood. People may not live their entire lives in a single neighborhood, but wherever they live they should have access to appropriate housing. One way to do that is to mix housing types (single units, small apartments, larger and taller buildings, housing with services like meals and home care), housing sizes, and housing tenures. The mix need not be one unit or parcel at a time—often called salt and pepper. It also does not mean that every neighborhood has to have every possible kind of unit for every type of person. It can be appropriate for an apartment building to house mainly smaller households or even disabled people needing collective services,

[image: Figure 13. How housing retrofitting and neighborhood regeneration relates to health]Figure 13. How housing retrofitting and neighborhood regeneration relates to health

This conceptual diagram illustrates the connections between housing and health, based on Thompson and Thomas’s 2015 systematic review. Light gray boxes are negative and dark gray boxes are positive.
Source: Thompson and Thomas 2015


Table 11. Housing affordability problems and strategies
	Housing component	Problem	Affordability strategy
	

	Land (a)	High-cost land in “hot” housing markets and in locations with good amenities (schools, employment centers, transit, services) increases cost of housing	• Increased density so more units on the same land
• Public and non-profit housing for rent and sale
• Community land trusts to separate cost of land from housing unit
	Construction Materials and Labor	Construction materials and can drive up the cost of development	• Permit modular homes to reduce construction costs
	Regulatory costs (a, b)	Complying with complex building codes, environmental and land-use regulations, impact fees, and administrative barriers can add time and resources to the planning and development pipeline	• One-stop shops to access building permits and information
• Expedite permitting and development/review processes for affordable housing
• Have project facilitators to navigate the regulatory process
• Adopt rehab codes to streamline improvements to existing homes
	Energy use. maintenance, and taxation (long-term)	Costs of owning and operating a home can be high in initially inexpensive homes	• Standards and incentive programs for higher quality and energy efficient uses
• Home modification and weatherization programs
• Making homes help provide income (e.g. space for home businesses, accessory rental units)
	Mortgages and lending (c)	Interest rates and down payments can be a barrier.	• First-time homebuyer programs
• Low-interest or deferred-payment loans
• Shared-equity programs to preserve affordable housing subsidies (b)

Most of these strategies to increase affordability involve government programs, policies, and regulations.
Sources: (a) Forsyth et al. 2015; (b) Schill2005; (c) Lubell2014, 203–230



for households with children to seek homes close to schools, or for older people to want to be very close to shops and even clustered in the same building. However, on balance in the neighborhood, there need to be options.


	Providing housing that is not too expensive, draining other resources. Households that spend more than they can afford on housing-related costs (rent or mortgage, plus utilities) may be susceptible to health risks. Table 11 describes some of the affordability challenges along with strategies for mitigating them. In addition, households with fewer resources often live in less advantageous areas (termed locational disadvantage)—further from jobs and other resources. They may also be forced to move more often due to cost, severing positive social ties.




One problem is that healthy housing areas are attractive and may increase in value, a phenomenon termed gentrification in some situations, potentially excluding those who need such locations the most. Providing a range of housing sizes, densities, and construction technologies is a start in creating a healthy housing mix. Smaller homes and styles with more units on the same amount of land can provide inexpensive options. Another strategy is to use less expensive construction techniques, such as manufactured housing or owner-built methods. However, even these may not solve all the affordability problems.

This means that additional strategies are needed to ensure affordability, which are dealt with in the actions. Most are at the dwelling or wider policy scales, however, and only indirectly affected by neighborhood planning and design. They include providing housing outside the market through public ownership, subsidies, or collective land ownership and increasing housing supply through additional construction or the dividing up of large units. Generally, they require either direct actions by city, state, and national governments, or policies that support private and nonprofit initiatives. This issue of the cost of a healthy environment is a crucial one.




Evidence about Health


Housing quality

Housing quality—the condition of the physical dwelling—can be linked to health. Older homes, poorly maintained homes, and those with structural deficiencies can increase the risk of negative physical and mental health outcomes (Table 12). A systematic review of housing improvements and health outcomes found some housing improvements can yield modest health improvements, but inconsistently and not always directly (see Figure 13).4 Of 14 New Zealand and UK studies reviewed on warmth and energy efficiency improvements and health, the authors find conclusive evidence to support health improvements in units of inadequate warmth, with the strongest benefits for residents with existing respiratory disease.5 Other housing improvements that lead to increased


Table 12. Health issues associated with poor housing conditions, and neighborhood-level responses





	Health Issue

	Cause

	Neighborhood-level Response




	








	Relevant to neighborhood-scale




	Gastrointestinal illness (a)

	Poor water, sanitation, and hygiene conditions (sewer, plumbing)
	District or higher level clean water and sewage system



	Mental health (e.g. aggression, withdrawal, psychological distress, depression)(a, b, c)

	Overcrowding (many people per room), inadequate lighting, multifamily housing (e.g. 3 or more units), high-rise housing (particularly for low-income families with children), noise, fear of crime
	Low-rise housing options or larger units for low-income families with children



	Respiratory and allergic effects (a, d, e)

	Secondhand smoke, dampness, mold, poor ventilation, VOC exposure, pests, pets, particulate matter, inadequate warmth
	Building siting for good natural ventilation, shading, and passive solar



	Relevant to other scales




	Asthma (a)

	Allergens, dampness, mold, pesticide exposure
	*



	Cancer (a)

	Secondhand smoke, radon, asbestos
	*



	Cardiovascular effects (c)

	Secondhand smoke, excessive heat/cold, VOC exposure
	*



	Injuries (e.g. falls, fires/ burns, choking/ suffocation, drowning/submersion) (a)

	Structural deficiencies, lack of accessible features, lack of safety devices
	*



	Mortality (c)

	Secondhand smoke, carbon-monoxide poisoning, injury, nonworking smoke alarms, excessive hot or cold conditions
	*



	Neurological damage (a)

	Carbon monoxide poisoning, polychlorinated biphenyls (PCBs) in water, lead poisoning
	*






Sources: (a) U.S. HHS 2009, 5–14; (b) Evans 2003, 536; (c) Jacobs 2011, S1 18; (d) Gibson et al. 2011; (e) Thompson and Thomas 2015, 208





Older adults often desire to stay in their home or within their communities as they age, increasing the need for options.





living and usable space, better housing design, housing satisfaction, and control over the living environment may support improved health and well-being, though evidence is mixed. Long-term health effects of housing improvements were not evaluated in the studies reviewed.6




A review of housing by type, floor level, and neighborhood quality and its effects on mental health found that high-rise housing as a type is linked to self-reported psychological distress, which is most pronounced among low-income mothers with young children, and possibly the children themselves due to restricted recreation and play activities.7 Less is understood about the specific mental health effects of high-rise housing based on floor level.8 In addition, high-income high-rise dwellers have rarely been studied but presumably avoid health problems due to larger units and an ability to go out and about more easily. A systematic review of reviews on housing and health indicate research on housing tenure and health has not been studied in enough depth to make conclusions about the health effects of owning or renting a unit.9




Housing and the lifespan

The housing life cycle, generally based on the nuclear family, and the more contemporary concept of the life course, based on significant life events, are ways to understand how housing needs change over time. Housing to meet the needs for older adults is especially important as the global population of persons over age 65 reaches unprecedented numbers. Between 2050 and 2100 the 65+ population is projected to increase from 16 and over 24 percent.10 Overwhelmingly personal preference surveys and focus groups indicate that older adults desire to age in place—that is, staying in their home or within the same community as they age.11 Good quality housing is linked to psychological well-being in older adults, and older adults living in higher-quality homes tend to feel more attached to where they live.12 But the condition and cost of housing is a critical factor that determines whether this is desired or even possible.13

Though there is a lack of research evidence to support specific planning and design interventions that enable aging in place, ensuring access to affordable and stable housing options is key (including multigenerational options, seniors-only assisted living, and supportive services). Strategies that eliminate mobility barriers within the home, offer access to nearby services, and provide opportunities for social interaction are generally recognized as features that support households in different stages of life.




Costs and health

Research summaries and reviews on housing affordability and health suggest that to cover housing costs, households may be forced to make trade-offs on food and medical expenses, live in overcrowded units that can increase exposure to stress and infectious diseases, or occupy units of substandard condition. As mentioned in the section on housing quality, residents living in units of compromised quality face increased risk of injuries and exposure to lead, radon, or other toxics associated with cardiovascular problems, cancer, respiratory and allergic effects, asthma, neurological effects, and mental health issues.14 Tsai’s systematic review of 42 publications on foreclosure, health, and mental health found that, at an individual level, foreclosure—a delinquent or unpaid mortgage—has adverse mental health effects due to stress, which is linked to poorer health.15

Struggles to keep up with housing expenses may lead to housing instability, defined as frequent or unplanned moves, which is linked to stress, depression, and other psychological disorders. A policy piece on housing and health suggests that housing instability may also undermine “the ability of individuals with chronic health problems to maintain a consistent treatment regime.”16 Research reviews on housing insecurity, housing instability, mobility of children, the built environment, and mental health present consistent evidence that among children frequent moves are linked to a higher incidence of ear infections, asthma, developmental risk, lower body weight, and socioemotional problems.17

A literature review of 92 articles on the physical, social, and economic environments of local communities and residents’ health found that “poor conditions in homes and neighborhoods tend to cluster together, compounding the risks for adverse health consequences.”18 Other studies have attempted to understand how improving neighborhood conditions may contribute to health. Gibson et al. reviewed two studies of US-based government interventions to move disadvantaged populations to lower-poverty areas. Of participants who moved, there were reductions in the proportion of participants reporting depression and an increase in the proportion of participants reporting good or excellent health.19 However, it is unclear if the improvements were a result of the new neighborhood conditions or the new housing conditions.20






Actions


	
Take a life course approach to creating a housing mix.


Promote different building types—accessory dwelling units, single-family and multifamily homes to accommodate residents of different ages—and ensure that options employ universal design features to minimize mobility barriers within the home.



	Provide housing of high physical quality.


	Much of housing quality is related to building-level decisions such as internal air circulation, structural integrity, and maintenance. However, there are site and neighborhood-level dimensions, including housing that has access to usable open spaces, is protected from external noise, has proper lighting and shading to enhance thermal comfort, and is located in safe areas.

	
Use strategies beyond size and density to protect affordability, particularly in high-cost areas.


Housing policies and programs can expand and preserve the supply of affordable housing—rental and ownership—to households that need it most. Several models provide innovative tenures, such as community land trusts that own the land while the resident owns the home, nonprofit ownership, and government ownership. Other techniques can reduce cost, such as helping owners build all or part of the home themselves, subsidizing interest, and promoting rent-to-own models and shared equity programs.








Connections

Housing variety is a key strategy for improving many dimensions of health—physical, social, mental. To understand this proposition better, go to:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people





To further investigate, look at:



	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout

	Proposition 10. Provide enough density of population to support services for a healthy lifestyle

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Principle 7. Protection: Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions








Proposition 7: Integrate universal design principles into neighborhood planning and design

Places should incorporate mobility consideration to facilitate ease of use for persons of all ages and abilities. This requires both removing mobility barriers on streets, sidewalks, and other public and private spaces and creating a more enabling environment.



How It Works

The mobility of many people, especially those with physical disabilities, is affected by the condition of pedestrian infrastructure in public spaces and the design of building structures.21 Most people will experience mobility difficulties at some point in their lives due to illness, injury, caregiving for an older parent or young child, or aging. But too often the built environment is unpleasant, difficult to navigate, or inaccessible for walking, cycling, or exercising for those with impairments.

Universal design is an approach to designing products and features in the built environment aimed at eliminating barriers, at little or no extra cost, that are more likely to be burdensome for older adults and populations with physical, cognitive, or sensory disabilities.22 Examples of universal design features include ramps with handrails instead of stairs and countertops at a height accessible for persons in wheelchairs. Internationally, similar design concepts are known as barrier free planning, normalization, inclusive design, and design for all.23 Universal design is guided by a set of seven principles demonstrated in Table 13, that when applied benefit persons of all ages and abilities, including adults with small children in strollers, injured persons, and those without any impairments.24

Although it is implied that universal design concepts will foster increased mobility and opportunities for physical activity, research indicates that universal design features in the environment alone may not be enough. Other factors to improve mobility, highlighted in systematic reviews and guidebooks, include high-quality transportation, destinations close enough for walking or wheeling, and amenities like public toilets, seating, and lighting.25




Evidence about Health

How much one is able to engage in physical activity is partially associated with ability or disability, though most research on this topic comes from United States. The US Centers for Disease Control’s Behavioral Risk Factor Surveillance System data from 2009 indicate that the rate of physical inactivity among Americans with a disability is 22 percent, as opposed to only 10 percent for Americans with no disability. Disabled people also have increased risk of secondary conditions, some of which can be prevented or maintained by regular physical activity, including overweight and obesity, diabetes, asthma, and arthritis.26

Most research on universal design, health, and place makes a general link between the built environment and physical access and general convenience. However, not enough is known about how specific features facilitate or act as barriers to one’s involvement in daily activity, especially among older adults.27 Whether universal design increases healthy behaviors or improves health outcomes is not well understood, and there are no studies that measure the physical, psychological, and social benefits of accessible neighborhoods.28 An in-depth review of 95 instruments to measure levels of walking, cycling and recreation “with respect to disability and universal design” found only approximately a third of the tools consider people with disabilities and only a few universal design principles are consistently demonstrated across the tools, suggesting a lack of consideration at the neighborhood-scale for the needs of all users.29




Actions

Tables 13 and 14 provide examples of universal design interventions to make the built environment more accessible for people of all ages and abilities.


[image: fig0017]
Universal design features are helpful for people of all ages and abilities.







Table 13. Universal design principles and neighborhood examples





	Principle

	Neighborhood examples




	








	Equitable Use: The design is useful and marketable to people with diverse abilities
	• Paths that separate people and vehicular traffic
• Sidewalks, separated bike lanes, rights-of-way, crosswalks



	Flexibility in Use: The design accomodates a wide range of individual preferences and abilities
	• A downtown that is able to accommodate increasing numbers of residents as increasingly people want to live near where they work
• A greenspace which accommodates different activities, e.g. children’s playground, sports fields, scenic walking paths, formal garden with benches



	Simple and Intuitive Use: Use of the design is easy to understand, regardless of the user’s experience, knowledge, language skills, or current concentration level
	• Clear and accurate wayfinding and directional signs



	Perceptible Information: The design communicates necessary information effectively to the user, regardless of ambient conditions or the user’s sensor abilities
	• Signs, wayfinding, and crosswalks engage more than one sensory mode (e.g. visual, auditory, tactile)
• Using images, sounds, and changes in horizontal surface textures to communicate



	Tolerance for Error: The design minimizes hazards and the adverse consequences of accidental or unintended consequences
	• Disaster evacuation plans
• Connectivity of street pattern to ensure access for emergency vehicles



	Low Physical Effort: The design can be used efficiently and comfortably and with a minimum of fatigue.
	• Affordable and accessible mass transportation (e.g. bus rapid transit, taxis, subway)
• Wide and well-maintained sidewalks with curb cuts



	Size and Space for Approach and Use: Appropriate size and space is provided for approach, reach, manipulation, and use regardless of user’s body size, posture, or mobility
	• Complete communities with a balance of housing, transportation, and services to meet daily needs
• Pedestrian amenities provided (e.g. benches, public toilets)






The commonly recognized definition of universal design includes seven core principles, aimed to design products and features in the built environment to eliminate barriers, that are more likely to be burdensome for older adults and populations with physical, cognitive, or sensory disabilities (left-hand column). The examples in the right-hand column, and photos in the adjacent array, illustrate how these principles can be implemented at the neighborhood or district scale. Sources: Modified from HAPI 2014c, 4; The Center for Universal Design 1997; Nasar and Evans-Crowley 2007, 17–24







[image: fig0018]
Paths that separate people and vehicular traffic







[image: fig0019]
A downtown with live-near-work opportunities
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Clear and accurate wayfinding and directional signs
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Crosswalks that engage more than one sensory mode
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Disaster evacuation plans for vulnerable areas
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Accessible mass transit







[image: fig0024]
Pedestrian amenities (e.g. seating)







	
Use the core universal design principles as a checklist for neighborhood planning, design, and redevelopment.


The universal design principles in Table 13 and interventions in Table 14 can be used to assess how accessible and user-friendly a place is. Incorporating universal design principles starting from the initial design and planning phase of any project is ideal, as retrofitting an existing site can be a time- and resource-intensive process.30






[image: fig0025]
Universal design interventions include wide, accessible, and unobstructed routes with well-maintained, non-slip pavement. Ramps and elevators should be available, if neccesary, to provide an alternative to stairs.









Connections

From a life-course perspective, just about everyone needs universal design features at some point in their lives, but these features are not yet ubiquitous. To further investigate, look at:



	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways

	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors







Table 14. Universal design interventions for different types of places





	Place (a, b, c)

	
	Example




	








	Streets and sidewalks

	
	□ Curb cuts (d, e, f, g)



	
	□ Wide accessible access routes (d, e, f)



	
	□ Well maintained and even pavement (d, e)



	
	□ Traffic signals that can be seen and heard



	
	□ Numerous crosswalks and signs (g)



	
	□ Handrails (f), seating, and street furniture (h, i)



	
	□ Warning strips (g)



	
	□ Gradients/incline no more than 6% (e)



	
	□ Public toilets (h)



	
	□ Wayfinding signage (g)



	Public spaces (indoor and outdoor)

	
	□ Wayfinding (signage, direct visual access, simple decision/reference points, wheelchair entrances, textures and sounds for the blind) (j, k)



	
	□ Street furniture (h, i)



	Outdoor spaces (parks, gardens, civic squares)

	
	□ No stairs or obstructions in paths (b)



	
	□ Wide paths and sidewalks (b)



	
	□ Well-maintained, non-slip paths (b)



	Building entrances

	
	□ Wide doorways (f)



	
	□ Adequate disabled parking spots (3–5% of spaces) (f)



	
	□ Motorized door opening (f)



	
	□ Setting down points where passengers can be dropped on and off



	
	□ Ramps (f)



	Transit planning and public transport

	
	□ Locating transit stops within a 10–15 minute walkfrom residential neighborhoods (l)



	
	□ Universal design features on public transit and stations (m)



	
	□ Door-to-door transit schemes (m)



	
	□ Wayfinding signage (g)






Sources: Adapted from HAPI20 14c, 9 and (a) Centre for Accessible Environments 2012, 22–42, 48; (b) Preiser and Smith eds. 2011, 17.9; (c) Skiba and Zuger 2009, 17–20, 21, 26, 30, 34, 67–68, 72; (d) Clarke et al. 2008; (e) Li et al. 2012, 602; (f) Rimmer et al. 2004, 421, 424; (g) University of Kansas 2013; (h) WHO 2007 (i) de Nazelle et al. 2011, 775; (j) Passini 1996; (k) Marquardt 2011, 80; (l) Doerksen et al. 2007, 52; (m) Green 2013, S125









Proposition 8: Increase choice, access, and exposure to high-quality, diverse, and healthy food options, especially in low-income areas

Eating habits are based on a number of factors, including personal and cultural preferences, income, marketing, education, availability (seasons, accessibility), and cost of food. But ensuring consumers have a range of options to purchase affordable and nutritious food is necessary to facilitate healthy choices.



How It Works

Maintaining a healthy and nutritious diet is an important part of basic health that can reduce the risk of obesity, hypertension, diabetes, and other related health conditions.31 As Figure 14 shows, food consumption habits are based on a number of factors that include the neighborhood food environment (places outside the home, school, work, or other settings where food is consumed). But the figure also shows most of what can be done to improve healthy eating lies outside the area of neighborhood design—from marketing, labeling, and education to pricing, workplace culture, and school offerings. The neighborhood built environment is a very small part of the food environment picture. Even the much-publicized US food deserts in low-income areas, not replicated in other countries, are not necessarily lacking in healthy food options but rather the cost of healthy foods may be a greater barrier.32




Evidence about Health


The modest importance of neighborhood

A commonplace assumption is that neighborhood proximity to healthy food options is the primary driver behind one’s food consumption habits. In the United States, systematic reviews of research studies consistently find that neighborhoods with predominantly low-income populations (both rural and urban) and ethnic or racial minority groups have an overabundance of fast food options, or lack access to food outlets that source affordable, nutritious food.33 These areas are also known as “food deserts.” However, it is far less clear whether this affects actual food consumption as so many other factors are at play.

Whether “food deserts” are a problem in other high-income countries is also less clear. Black et al. conducted an international systematic review on neighborhood food environments. A total of 123 articles were reviewed (United States, United Kingdom, Canada, Australia and New Zealand represented). The authors were able to conclude, “There is evidence for inequalities in food access in the U.S. but trends are less apparent in other developed countries.”34

[image: fig0026]The cost of healthy food matters just as much, if not more, than proximity to food outlets.



More importantly, other scales of the food environment, as well as the larger macro-level factors appear to be more substantial influences on what people eat than the neighborhood scale35 (see Figure 14). Several sample studies from the United States find this to be the case. For example, a survey of over 500 residents in Philadelphia found that nearly 95 percent of participants shopped at large chain grocery stores outside of their neighborhood, as opposed to the local convenience stores.36 Similarly, a study on shopping patterns of 1,682 participants in King County, Washington, found that only one in seven respondents shopped at the supermarket nearest to their home. Rather, respondents typically traveled to the nearest full-service supermarket.37 On the other hand, the cost of healthy food (economic access) is a global concern because healthier diets cost more. Several US-based studies examine food costs in relation to its nutritional value.



	Aggarwal et al. looked at the relationship between the nutrient intakes, diet cost, and socioeconomic status of individuals in King County, Washington

[image: Figure 14. Broad influences on food intake]Figure 14. Broad influences on food intake

Food consumption habits are based on numerous factors that operate at multiple scales from individuals and households, to schools and workplaces, the larger media environment, and the food system.
Source: Adapted from Forsyth et al. 2010a; Story et al. 2008

(n=1,266). The study found that “nutrients commonly associated with a lower risk of chronic diseases were associated with higher diet costs” and vice versa. The cost discrepancy “may help somewhat explain why lower income groups fail to comply with dietary guidelines and have the highest rates of diet related chronic disease.”38


	Drewnowski compared the cost versus nutritional value of foods using the U.S. Department of Agriculture Food and Nutrient Database for Dietary Studies and the Center for Nutrition Policy and Promotion food prices database. “The highest prices per serving were found for meats, poultry, and fish, and the lowest prices per serving were for the fats category. These price differentials may help to explain why low-cost, energy-dense foods that are nutrient poor are associated with lower education and incomes.”39




Given this situation, a reasonable path forward is to provide options within or near neighborhoods, ensure transportation is available to link homes to stores, and ensure that the trend of home delivery of healthy food is accessible to those with lower incomes.






Actions


	
Create a flexible neighborhood plan to make it possible to adjust to the geographically varied and evolving food retail landscape.


The food landscape is evolving and varies by place. For example, in some locations grocery and meal deliveries are rare, in dense neighborhoods or districts with an economy of scale they are commonplace, and in others they are on the rise.



	
Focus on providing access to lower-cost sources of healthy food.


Price is a key barrier to purchasing healthy foods, and neighborhood and district planning should not make it worse. Depending on the location, this may involve accessing health promotion funding to support individual vendors and markets, grocery stores, or supermarkets in offering healthy food at different price ranges. It may also mean helping people travel out of the neighborhood to obtain cheaper food through strategies such as revised bus routes, shopping shuttles, and shared rides.



	
Concentrate most food stores in locations where people already walk, cycle, and take transit.


Convenience may be important, so food stores and restaurants should be located where people can take transit, walk, and cycle. This also means that the food store can be a destination for active travel.



	
Carefully locate food retail and dining places, including convenience stores, restaurants, food vendors, or public markets, considering both access and commercial viability.


Proximity to food outlets is not the primary factor behind consumer shopping behavior, as Figure 14 illustrates, but increasing food vending and shopping opportunities in strategic locations can help provide options. However, in research on mixed use new development, Grant and Foord separately describe how some developments in Canada and the United Kingdom have struggled to attract street-level retail and commercial tenants due to lack of customers, contrary to the planners’ and designers’ assumptions that they would be ideal locations for shopping opportunities.40 The implication is that food retail locations need to be realistic.



	
Use food-related activities to generate health benefits beyond nutrition.


Food related activities such as community gardens may only produce food for a few months of the year, but they help gardeners make social connections for far longer. Home gardening can provide mental health benefits. Buy-local programs can help the local economy with the indirect effects on health.








Connections

Improving access to healthy food options does not necessarily mean that consumers will change their eating habits, but it does mean that they have options to make healthy choices about their diet. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

	Proposition 10: Provide enough density of population to support services for a healthy lifestyle

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility






[image: fig0027]
Community gardens and urban farms can encourage social connections, support the local economy, and provide valuable educational programs on healthy eating.









Principle 4
Layout

Foster multiple dimensions of health through overall neighborhood layout.



[image: fig0028]
 



A well-planned or healthy neighborhood, designed holistically, can benefit many dimensions of health through appropriate densities of people and activities, connected street patterns, and well-design open spaces. It is easiest to coordinate these features when an area is initially developed, but better design can be retrofitted over time in existing places.


How It Works


Overview of Practice

How the neighborhoods and districts where people live, work, learn, and socialize can support healthy behaviors varies by the kinds of people and environments. For example, some places provide more options for recreation and others may reduce exposure to hazards, and these may be more important for some age groups.

Generally, however, a healthy neighborhood or district is one in which people are able to have convenient access to employment and housing, everyday services and institutions, transportation, and green spaces (Figure 15). In particular, access to resources such as healthcare facilities, recreation spaces, and healthy food outlets can provide options that support healthy behaviors. Many styles of neighborhood and district environments can support health, from small towns to areas of major metropolitan regions—however, several dimensions are key. These are outlined here and dealt with in more detail in later propositions.

Activities: Typically some mixture of activities is needed in neighborhoods and districts. While planners often call these land uses, we use the more general term activities as they may occur over time in a way that a static land-use mix does not account for well.

For largely residential areas, these would start with schools, markets or shops, jobs (or some way of getting to them), places to recreate, and other places for sharing information (from libraries to coffee shops). Some of these residential neighborhoods are self-contained towns and villages and others are connected to larger metropolitan areas.

For employment areas, they would include many of the activities above. However, in some circumstances, they may have few or no residences but rather may be linked to residential areas.

Activities also include more temporary happenings, such as cyclovias (where streets are closed to vehicles so cyclists and pedestrians can take over), farmers markets, and street vendors.

Density: As the glossary demonstrates, density has a range of meanings. In this situation, it is broadly the number of people in an area and may be measured in terms of residents, housing units, workers, visitors, or some combination of these. It is related to the physical size of buildings, though different numbers of people can inhabit buildings of the same size. It is also related to land-use activities. Healthy neighborhoods need to have a minimum density so that there are enough people in an area to support services like shops and so that people can reach those services quickly using available transportation.

However, given this premise, there is a very broad range of potential densities for a healthy neighborhood, some quite leafy and spread out and others very intensely built up.


[image: Figure 15. Internal arrangement of neighborhood and district, with services and connections]
Figure 15. Internal arrangement of neighborhood and district, with services and connections




Healthy neighborhoods provide space for the various activities of daily life. They also help people connect within the neighborhood and outside. This neighborhood uses a fused grid layout to combine traffic safety and pedestrian circulation. The fused grid is explained in Proposition 11.


Source: Developed by authors and Yannis Orfanos




Street and path pattern: How blocks, streets, and paths are laid out is also key to healthy neighborhoods, as these connect people with each other and with services. Large blocks make getting around more circuitous and can discourage pedestrian travel, although paths that cut through blocks can remake those links.

Open spaces, natural, and recreational areas: A final dimension of a healthy neighborhood is the balance between indoor and outdoor spaces, and in particular how open spaces, natural, and recreational areas are inserted into districts. Too few open spaces limit people’s options for interacting with nature and engaging in outdoor recreational activities; too many open spaces may lower densities so much that it is hard to get around. Balancing these dimensions is not simple.


[image: Figure 16. Varied arrangements for healthy neighborhoods]
Figure 16. Varied arrangements for healthy neighborhoods




Healthy neighborhoods can be clustered in different ways—packed close together in a compact town or city and linked along transportation routes, such as trains or bus lines.


Source: Developed by authors and Yannis Orfanos




At lower density levels, the problem is having enough people to support services like shops and having ways for people to get around if they cannot drive cars (including the young and the old). At
greater densities, the problem is some of the negative side effects of having concentrated numbers of people and economic activities, ranging from air quality problems to not having places where people can find refuge from traffic and noise. This section tackles how to balance these problems and potential benefits in particular places.






Connections

How neighborhoods are laid out physically—streets, buildings, open spaces—is fundamental and expensive to change. To understand this proposition better, go to:



	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales and this is true of neighborhoods as well





To further investigate, look at:



	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

	Proposition 10. Provide enough density of population to support services for a healthy lifestyle

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways

	Principle 7. Protection: Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions






[image: fig0029]
A certain density threshold is required to support public transportation and widely accessible community resources.









Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

In neighborhoods and districts that have a well-balanced land-use mix, people have easy access to the kinds of places and services that enable healthy behaviors along with good transportation to link to destinations elsewhere.



How It Works


What gets mixed and why

Neighborhoods with mixed land uses and other more temporary activities provide some of the health advantages of a healthy neighborhood. A mixed use approach increases proximity (access) to resources, including open space and recreational facilities; supports walking or cycling to destinations through connected street patterns or paths; and can support the density needed for public transportation. However, such neighborhoods vary a great deal. Some provide access to services for residents’ daily needs—to places such as food stores, medical offices, and schools—and are connected to other resources in the wider city by means including buses, trains, and bicycles as well as cars. Others have a more substantial mix so that almost all of one’s life can be conducted there.

A key issue is what is mixed in such a neighborhood? In other words, what are the uses or activities that are combined?:



	Mixed uses in this context typically include housing and other activities. However, housing types such as apartments and detached homes may also need to be mixed to attract different kinds of households, from families with small children to living for older adults.

	Similar proposals may be made about businesses, green spaces, or institutional uses such as schools and hospitals, which are the four big categories at the base of most land-use schemes. Within each category there typically needs to be a mix.

	In general, a healthy neighborhood provides the basics of daily life nearby, but residential neighborhoods may need to be connected to other areas for employment opportunities and other needs; the reverse is true for employment districts.



Grain of mix: This mix of activities also needs to be planned at a certain spatial scale or grain. It is not much good to mix three uses—or three types of one use, like housing—in very big clumps of hundreds

of acres each as this lumpiness defeats the purpose of mix. However a random fine-grained or “salt and pepper” mix of, say, stores and offices, eliminates the benefits of clustering as in a town or neighborhood center. Clusters provide easy and convenient access or proximity to destinations and services. The scale or grain of mix matters.


[image: Figure 17. Diagram of clumps versus a random fine-grained mix]
Figure 17. Diagram of clumps versus a random fine-grained mix




These two diagrams show the same grid pattern and same mix of activities. They differ in different in how the activities are clustered. The left-hand diagram shows different activities laid out in big clumps, whereas the right-hand diagram displays the same activities in a random fine-grained or “salt and pepper” mix. A middle ground places some important activities like shopping in clusters close to most people.


Source: Developed by authors and Yannis Orfanos




Bad mix: It is also important to point out that mixing land-use activities is not necessarily good in and of itself—imagine a mix of housing with automobile megastores, gravel pits, and waste transfer stations—even if it is at a good grain and well clustered. Rather it is important to have a balance of healthy uses and to carefully locate and regulate others that may be harmful to human health.




Healthy mix as a balance

In terms of health, mixing land-use activities requires a balance.

Positive interactions: On the one hand, bringing people closer to each other and to services means that most people can find support and resources nearby. This is particularly important for those who cannot travel with ease because they are old, young, unwilling or unable to drive, or do not have a car. However, even for others without these travel barriers, proximity provides options in terms of being able to do things locally and use walking and cycling to get there if they want.

Negative conflicts: On the other hand, bringing all these activities together can sometimes cause problems—conflicts between groups, exposures to noise and pollution, increases in crime or traffic congestion, and safety concerns.






Evidence about Health


Mixed use supporting healthy behavior

Summary reviews of research studies on neighborhood layout and adult physical activity provide consistent evidence that areas with a mix of uses foster walking for transportation.


[image: Figure 18. Mixed land use is not always positive]
Figure 18. Mixed land use is not always positive




Residential proximity to uncontrolled waste can increase risk of disease and birth defects. Pregnant women and children are particularly vulnerable to the health risks of waste exposure.




McCormack and Shiell’s review of 20 cross-sectional and 13 quasi-experimental studies published between 1996 and 2010 on the built environment
and physical activity and Ewing and Cervero’s meta-analysis of over 60 studies on the built environment and travel patterns identify that a mix of land-use activities supports walking for transportation, thereby providing greater opportunities for one form of physical activity.1

Ewing and Cervero explain that walking is “strongly related to land-use diversity, intersection density, and the number of destinations within walking distance.”2 However, evidence for a link between mixed use and walking is somewhat less consistent for other age groups in similar environments. Sixty-three percent of 103 papers reviewed on youth, physical activity, and the built environment supported associations of land-use mix attributes, but the others did not.3

There has not been much research on mixed use and access to services, but it seems logical that if services are close by, people at least have the advantage of having options.




Potential problems of mixed use

While there are advantages to mixed use, there are a number of disadvantages that need careful planning and design to overcome.

One commonly cited advantage of mixed use neighborhoods is increased interaction among residents and activity on the street. Foord’s review of policy and research literature, and a London-based neighborhood case study on mixed use neighborhoods, finds insufficient evidence that mix contributes to social cohesion and urban vitality. According to Foord’s review, mixed use neighborhoods rarely include housing and schools necessary for all residents, especially for families with children, and older adults.4 In neighborhoods without these supports, job centers, and other services available in the immediate area, access to other neighborhoods and districts is critical.5 Residents surveyed as part of Foord’s case study indicate they trade off exposure to noise, litter, low levels of community cohesion, disturbance, and limited open space in exchange for the locational advantages the neighborhood offers.6 This single case paints a stark picture but highlights the need to carefully consider designing mixed use for different groups.




Mixed use and exposures to health hazards

Proponents of mixed use layouts argue that co-locating activities in a neighborhood or district has the potential to improve environmental quality. The evidence base paints a complex picture. For example, a neighborhood can be designed to reduce driving and potentially overall air pollution. However, slow traffic speeds and congestion in mixed use areas can increase local air pollution, and multiple studies have found air pollution to be worse in higher density and presumably mixed use areas.7

Water quality may also be compromised. Areas with high levels of impermeable surfaces may increase pollutants and contaminants in rainwater and stormwater that run off into sewers, streams, and bodies of water instead of flowing into the ground.8

At the same time, mixing incompatible land-use activities can increase risk of exposure to harmful health hazards, especially if the hazard is located in close proximity to areas where people live, work, or recreate. Principle 7 deals with a number of chemical and noise exposures that are exacerbated by mixed use. Research on mixed use layout and safety, described in more detail in Proposition 18, suggests that mixed use settings are more prone to crime compared to homogeneous land-use areas, which can influence personal safety and stress levels associated with mental health outcomes.9






Actions


	
Mix the right kinds of activities for daily life in a neighborhood or district.


Healthy neighborhoods offer the advantages of co-locating different uses, but only if an appropriate mix of activities is in place.10 Planners should ensure that neighborhoods have (or have access to) the basic services and amenities needed in daily life, including schools, daycare, community and senior centers, recreation opportunities, employment, and shopping.



	
Consider specific uses carefully, including how they are spatially mixed and whether there are useful clusters of activities within the district.


An activity mix that is too large in scale or homogeneous (lumpy) or too fine-grained (random, salt and pepper) defeats the purpose of mixing uses. Rather, clusters of complementary activities within the neighborhood or district are best.



	
Identify potentially problematic uses for special treatment (e.g., moving or buffering, as is explained in later sections).


For example, it is important to buffer toxic land-uses or noisy roads from residences. This is described in more detail in Principle 7.








Connections

Mixed use is about more than convenience but can provide livelihoods and life-enhancing resources. To understand this proposition better, go to:



	Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales





To further investigate:



	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility

	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

	Proposition 17: Design the public realm to reduce street crime and fear of crime

	Proposition 18: Reduce pollutants and chemicals at the source, and separate people from toxins






[image: fig0030]
Mixed use spaces may provide close proximity to different shops and services, and support walking or cycling for physical activity. However, mixed use areas must be planned carefully to include resources for all ages, such as schools, day care facilities, and senior centers.









Proposition 10. Provide enough density of population to support services for a healthy lifestyle

Services like shops and public transportation need a critical mass of daytime and nighttime users. Careful design and planning can help minimize the negative aspects of congestion at higher densities.



How It Works

Density is controversial. At its base, as the glossary has outlined, it is the number of people (or things such as housing units) in a given area. However, there are many ways to measure it—leading to substantial confusion even among professionals. It is also often confused with related terms such as crowding (people per room or per bed) and building bulk or coverage. Partly because of this confusion, there is a great deal of fear about density.

In terms of health, the issue of involves a number of trade-offs between low- and high-density values, although the problems of higher densities (as opposed to high-rise buildings) have not been much studied.

In general:



	
Population densities need to be high enough to support services in a reasonable radius of where someone works or lives.


That radius varies by mode of transport (walk, bike, bus, train), and how often people need to access to a service (refer to Table 19). For an activity center such as a shop or a school or a transportation stop, the density also needs to reflect the numbers of people needed in a catchment. Such catchments vary in size. For example, schools are typically larger and more specialized in terms of grade level the United States than many other countries and so need a larger catchment; trains need larger catchments than buses to keep full.



	Higher density areas generally use resources more efficiently. These areas save land and energy and enable more equitable transportation choices like public transport and walking.

	Population densities that are very, very high by international standards can have other problems. These include environments such as the most intensively developed low-rise densely packed informal settlements with many people per room or in some large high-rise developments with small units and little landscaping. Here there may be issues of the spread of contagious diseases, poor air quality, overcrowding, and increased exposure

to pollutants and noise.11 Depending on the neighborhood design and the heights of buildings, it also may be difficult to access green space.




Low-income populations are also a concern. For example, in dense urban areas they may be concentrated in neighborhoods more prone to flooding or other natural disasters and hazards, and in general these hazards will likely affect many more people in such locations.12
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The same building, population, or unit density can be achieved from different building layout and land coverage configurations.
Source: Developed by authors and Yannis Orfanos.



Planners and architects are typically strong proponents of higher densities as they have many advantages, particularly at the density ranges prevalent in middle- and higher-income countries. Landscape architects have often focused on the opposite, intrigued by designs that integrate development with natural settings. New technologies like driverless cars could increase the amount of time in a lifespan it is possible to drive or be mobile, and new energy sources could reduce the environmental costs of doing so, making lower densities more viable.

For health, however, there needs to be a balance that allows the option of walking or cycling for those who are interested, buses to run, and the sharing economy to function. For all this to happen, some minimal level of density is important.




Evidence about Health

Research related to density includes work on density per se but also proximity to resources.


Access to resources

Neighborhoods and districts that accommodate high densities may achieve an economy of scale appropriate for services that directly or indirectly support health. For example, the viability of transit services relies on residential and employment densities at certain levels, discussed earlier and in more detail in Proposition 1. A GIS analysis of 52 metropolitan regions in the United States on the opposing influences of speed and proximity found that higher densities can improve accessibility to



Density supports access to services and walking or cycling for transportation, but can have health problems as well.





resources and improve transportation outcomes more than low-density development patterns.13 It helps to have people close to each other.




Physical activity

Areas that support walking and cycling for transportation need very concentrated activities (high-density housing, employment centers, shopping). Forsyth and Krizek’s (2010) international review of 300 empirical studies on promoting bicycle and pedestrian activity found that a strong predictor for higher rates of pedestrian activity for transportation is the urban form—including density and street pattern—along with proximity of nearby destinations.14




Potential problems of population density for health

Higher-density areas, however, suffer from some health problems in relation to air pollution, disasters, water pollution, and waste. Many of these problems stem from poor planning and design or problems with regulation. A healthy neighborhood would focus on mitigating these issues.






Actions


	
Create a critical mass of people to support daily services within walking, cycling, or transit distance.


There is no one-size-fits-all standard for density levels. Setting the appropriate neighborhood or district density depends largely on the activity but also on the area and population being served. Figure 19 shows how the same density levels can be laid out differently.



	
Focus on the very young, the old, and those who do not have cars, ensuring that neighborhoods and districts have centers that can be a focal point for activities and transportation, while avoiding congestion.


As with many health issues, the young and old are likely to be particularly vulnerable because they are less able to get out and about or have control over their environment. Areas with very low and very high densities provide particular stresses—of congestion that may create a barrier


Table 15. Health problems associated with density





	Health topic

	Detriments to health




	








	Air quality (a, b, c, d)

	• Proximity to busy roadways and biomass fuel is linked to increased exposure to particulate matter and vehicle emissions
• Dense areas are associated with greater frequency of respiratory disease and bronchial allergies



	Disasters (e, f, g, h, i, j, k, l)

	• Numbers of people living in large cities mean there are more people and infrastructure affected by disasters



	Housing (m)

	• High-rise housing is linked to self-reported psychological distress, and is most pronounced among low-income mothers with young children. It should be noted that high rise is not equivalent to high density



	Noise (n, o)

	• Greater density is associated with higher noise levels



	Social capital (p, q)

	• Community and social interaction may be less positive in denser areas
• Compact forms may worsen neighborhood problems and dissatisfaction



	Waste (r, s, t)

	• Residential proximity to hazardous waste sites, landfills, and older incinerators has been associated with many diseases and birth defects although this can also be a problem at lower densities
• Uncontrolled urban waste is a health concern for pregnant women and children



	Water quality (u, v, w, x, y, z)

	• Urban runoff and wastewater often carry large amounts of contaminants with it
• Large areas of impermeable surface (asphalt, concrete, rooftops) increases risk of flooding and water runoff.






Sources: (a) D’Amato et al. 2010, 95; (b) Hitchins et al. 2000, 58; (c) Mansfield et al. 2015; (d) Schweitzer and Zhou 2010; (e) Adger et al. 2005, 1036; (f) Douglas et al. 2008; (g) Galea et al. 2006; (h) Gaspirini et al. 2014, 2–3, 68–69; (i)Joffe et al. eds. 2013, 2; (j) Kidokoro et al. 2008, 4, 18, 100–101, 107; (k) Pelling 2003; (l) Wamsler2014, 21–23, 82, 86, (m) Evans 2003, 537; (n) Babisch 2014; (o) Berglund et al. 1999; (p) Bramley and Power 2009, 34, 36; (q) Williamson 2010 (r) Brender et al. 2011, S38, 49; (s) Mattiello et al. 2013; (t) Porta et al. 2009; (u) Barbosa et al. 2012; (v) Brabec et al. 2002; (w) Burton and Pitt 2002; (x) Goonetilleke et al. 2005; (y) Jacobson 2011; (z) Wang 2015






for those unsteady or slow on their feet, or alternatively, a lack of nearby services.



	
Mitigate against noise and air pollution, and provide green space to support physical activity and mental health in very high density areas.


To ensure the health of residents in very dense neighborhoods, it is important that there is access to outdoor recreation opportunities for physical activity and green spaces to support mental health. Neighborhood designs should consider building height so that residents can have views of green, include building layouts that minimize street noise while providing access to outdoor space (yards, balconies), and reduce proximity to negative exposures such as vehicle emissions from busy roads.








Connections

Getting density right involves a comprehensive approach. To understand this proposition better go to:



	Proposition 7: Integrate universal design principles into neighborhood planning and design

	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout





To further investigate look at:



	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

	Proposition 17: Design the public realm to reduce street crime and fear of crime

	Proposition 20: Reduce unwanted local noise exposure at the source and separate people from noise through buffers, technology, or design






[image: Figure 20. Higher density environments can vary in character]
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Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

Create a connected network for people to get around—on streets or on other paths—so people can get access to important resources and have options for using active transport.



How It Works

Look at aerial photos from around the world and it is obvious that there are a great variety of street patterns—that is, the basic layouts of roads. Three major types stand out, with numerous variations and hybrid forms (Figure 21):



	The lattice or grid: Regular and rectilinear patterns like central New York City or organic ones like central London have many connections.

	Tree structures: Where cul-de-sacs and loops link to larger roads and still larger ones, as seen in many suburban areas.15

	The superblock: Where basic blocks are large and most vehicular traffic is on the edge. The center is reached by short and dead end streets, from Beijing’s hutongs to New Jersey’s Radburn model to modernist blocks. More contemporary examples include the fused grid.




Within these larger layouts, the street itself can be designed differently in terms of width, furnishings, and more specific design. These issues are dealt with in more detail in Principle 5.

The big issues in road network design for healthy neighborhoods are the balancing of traffic safety needs, and pedestrian and cyclist convenience. The important tradeoff is that road structures like grids are convenient for pedestrian and cycling circulation but have more traffic accidents than other types.16

The key design strategy for a well-designed, complete neighborhood is to keep a pedestrian and cycling network continuous while slowing, but not stopping, traffic. This often involves treating the two networks separately through traffic calming interventions, creating pedestrian passageways between routes, and implementing other strategies to make car travel slower (safer and more cumbersome)



[image: Figure 21. Lattice, tree, and superblock arrangements]
Figure 21. Lattice, tree, and superblock arrangements




Within the three main types of road layouts—lattice or grid, tree structures, and superblocks—there are numerous variations and hybrid forms.


Source: Partially adapted from Marshall 2005




and active transport more direct (quick and attractive). Four main approaches to these “healthier streets” are used (Figure 22).



	Delinking vehicular road connections in grid and lattice structures while keeping pedestrian and cycling routes in place. Examples are the fused grid and the diagonal diverter street-calming pattern.

	Connecting pedestrian and cycle routes across tree structures and superblocks. This is classical Radburn planning.

	Warping the grid or lattice with staggered or offset intersections or with some missing links, which slows traffic without inconveniencing pedestrians too much. This prioritizes traffic safely over pedestrian and cycling convenience, however.

	Retrofitting signage, crossings, furnishings, and plantings; altering travel lanes; and widening sidewalks to change the way that people use the spaces without changing the underlying street pattern.




Given the idea is to connect routes for pedestrians and cyclists, cars may well need to travel much further to reach the same destination. Bus and tram routes may also be altered due to this rerouting. Equity may be affected as people using buses on ordinary streets already need to wait for vehicles to come and then to pick up and drop off other passengers, and their already slow travel times could be exacerbated by rerouting. Pedestrians and cyclists also do not always share spaces well so approaches that mix them can also be a problem. However, putting bicycles with cars raises other problems. With no perfect solution, minimizing distances for pedestrians is key.




Evidence about Health


Physical Activity

High intersection density and street connectivity, as provided by lattice or grid structures, increases the efficiency of the street network, increases route options for residents, and makes it possible to get to destinations more directly.17 On balance, evidence shows street connectivity matters more for physical activity for able-bodied adults and adolescents than for young children and older adults.

McGrath et al.’s systematic review and meta-analysis (23 studies from 2000 to 2013) found mixed or uncertain evidence of the connection between street connectivity and physical activity of children and adolescents. Likewise, Giles-Corti et al.’s review of 113 articles found that street connectivity mattered more for older than younger children’s physical activity. A comprehensive review of 17 empirical studies from 1990 to 2010 on the effect of the built environment on mobility in older adult populations (ages 60+) found that a high density of intersections, shorter walking distances, and proximity to destinations are the most likely factors to affect levels of mobility and pedestrian activity.18 However, other recent comprehensive and systematic reviews show
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Retrofitting standard street patterns by delinking lattices, connecting trees, and warping grid can improve travel circulation, calm streets, preserve pedestrian and cycling routes, and improve traffic safety, thus making them “healthier” for non-motorized travel. Pedestrian routes are not shown in these diagrams but in each case they link loop and dead-end streets to a network of paths for easy access.


Source: Partially adapted from Sun and Lovegrove 2013




weak or no relationships to street connectivity and physical activity among older adults.19




Safety


Grid and lattice patterns with high intersection counts

Traditional grid patterns create a high number of intersections and provide good connectivity, though findings on these characteristics and vehicle accidents are mixed.

Marshall and Garrick analyzed data from over 230,000 vehicle crashes in 24 California cities that took place over 11 years. After controlling for possible confounders, they found that denser street networks with higher intersection counts (which can occur in many street patterns) were associated with fewer crashes of all severity levels. However, increased street connectivity (such as grid patterns) and additional travel lanes were correlated with more crashes.20

Lovegrove and Sayed created collision prediction models using data from 577 neighborhoods in and around the Vancouver, British Columbia, metropolitan area and found the grid network to be predicted the least safe by nearly three to one over other street patterns.21




Cul-de-sacs and loops—variations on tree structures

Cul-de-sacs and loop road patterns differ from grid and lattice street patterns in that they feature roads that are discontinuous or dead ended and/or have limited access.

Wei and Lovegrove’s qualitative literature review citing 34 articles on vulnerable road users (i.e., pedestrians and cyclists), volumes, and safety found that cul-de-sacs have low traffic volumes but can have limited access for emergency vehicles.22 They also have pedestrian and cyclist safety issues where neighborhood roads intersect with larger arterial roads.23 However, because of low traffic volumes, cul-de-sacs may promote physical activity for young children by enabling them to play on the street within sight of home.24




Variations on superblocks: Offsetting and delinking both vehicular and pedestrian routes

A three-way offset street network converts all four-way intersections into three-way “T” intersections, which attempts to blend accessibility and safety. Dutch Sustainable Road Safety networks are different in that they allow for more four-way intersections (see Figure 22 for comparison). Lovegrove and Sayed’s collision prediction models (described previously) found that three-way intersections significantly reduced collisions.25 Lovegrove and Sayed went on to analyze their collision prediction models to statistically test neighborhood network structures and safety.26 They found three-way offset networks were predicted to be the safest overall. Grid patterns were found to be the least safe, as previously mentioned. A potential downside to the three-way offset or Dutch Sustainable Road Safety network is that pedestrians and cyclists do not have special, more direct networks




Table 16. Major types of urban street patterns: advantages, problems, and potential improvements





	Types

	Advantages

	Problems

	Improvements




	








	Lattice or Grid

	• High connectivity and accessibility
• Promotes physical activity for transportation (adults) (a, b)
• Can build at higher densities (sustainability)
	• Speeds can get too high
• Can cause traffic-cut through and safety issues for pedestrians and cyclists (c)
• More permeability has been associated with higher levels of crime (a)
• Can be more expensive than cul-de-sacs (use more land) (a, d)
	• Traffic calming (e)
• Pedestrian and cyclist infrastructure
• Close off certain roads to protect against vehicles but still allow pedestrians and cyclists, creating a fused grid



	Tree Structures (includes cul-de-sacs and loops)

	• Slow traffic speeds
• Can promote physical activity for young children (f, g, h)
• Highly liked residential choice in N. America, UK, and Australia (i)
	• Criticized for automobile dependence
• Doesn’t usually support walking or cycling for transport (longer trip lengths, inconvenient) (i)
• Limited access for emergency vehicles (i, j)
• Safety problems where cul-de-sacs intersect with larger arterial roads
	• Where possible, connect cul-de-sacs to each other and destinations with off-road trails for pedestrians and cyclists (j)
• Put signalization or roundabouts at major intersections (j)



	Superblock

	• Safety (j, k)
• High accessibility and connectivity for pedestrians and cyclists (over cars)(l)
• Still good access for emergency vehicles
	• No prioritization of pedestrian/cyclist connectivity over vehicles —in block edge they all share the same network
• Retrofitting likely difficult
• Implementation and costs may be a barrier (m)
• Maintenance of green corridors (m)
	• Add in additional off-road pedestrian, cyclist, or transit routes
• Green space along pedestrian and cyclist paths






Sources: (a) Cozens and Hillier 2008, 63; (b) Ewing and Cervero 2010, 276; (c) Marshall and Garrick 2011; (d) Sun and Lovegrove 2013, 35; (e) Sun and Lovegrove 2013, 44; (f) Ding et al. 2011; (g) McGrath et al. 2015; (h) Sallis and Glanz 2006; (i) Sun and Lovegrove 2013, 38; (j) Wei and Lovegrove 2012, 147 (k) Lovegrove and Sayed 2006b, 620; (l) Frank and Hawkins 2008, 5; (m) Mang 2013.




and still share exactly the same accessibility and connectivity as cars.
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Figure 23. Variations on grid patterns




Cities around the world have different variations of the main types of street patterns (lattice or grid, tree structures, and superblock).







Superblocks with fine-grained pedestrian networks separate to vehicles

Fused grids take a grid and remove some vehicular links within a district. The fused grid then overlays a diagonal network of offroad walking, biking, or transit routes.27 In their literature review, Wei and Lovegrove conclude that “the three-way offset and fused grid community patterns can be reasonably expected to experience 60 percent fewer road collisions than similar neighbourhoods using conventional road patterns.”28 This is similar to Radburn designs. As mentioned in the Introduction, Cumbernauld in Scotland achieved accident rates one quarter of the national rate with a comprehensive Radburn plan.29 The tricky issue with this model is whether the off-street parts of the path network will be perceived as safe, particularly at night. This has often been a problem.








Actions


	
Provide multiple route options to encourage pedestrian and bicycle travel.


As the slowest users of roads and paths, cyclists and pedestrians find directness is a key issue (particularly for pedestrians). To increase the likelihood of walking or cycling, it helps to have multiple route options, no matter what the street pattern. This means prioritizing connectivity for pedestrians and cyclists over cars.



	
Connect cul-de-sacs to each other and to destinations (where possible) with pedestrian and bike paths.


Cut-through pedestrian and cyclist paths that link cul-de-sacs to other streets and green spaces can increase connectivity, which may significantly increase the mode share of walking and cycling.






	
Minimize distances between destinations to avoid penalizing non-vehicular traffic.


Re-routing traffic to slow vehicular speed may inadvertently affect transit riders, pedestrians, and bicycle passengers as well. To avoid penalizing non-vehicular traffic and collective transportation modes, it is best to minimize distances between destinations. It may also be worth considering bus- or transit-only lanes.



	
Deal with each kind of underlying pattern differently, moving toward healthier patterns where possible.


Each kind of basic underlying street pattern can be healthy but needs different treatment. Examples include adding traffic calming to grids, connecting pedestrians and cyclists to tree structures, and making sure pedestrian networks in superblocks perceived as safe. For more actions related to these issues see Proposition 14.








Connections

A well designed street pattern can do a great deal to safely connect people to the resources they need to live healthier lives. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout





To further investigate, look at:



	Principle 5. Access: Provide options for getting around and increasing geographic access

	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility

	Proposition 17: Design the public realm to reduce street crime and fear of crime








Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

Green spaces and recreational facilities have a multitude of health benefits including urban cooling, opportunities for physical fitness and ecological education, the promotion of water and air quality, a refuge from traffic and noise, and improved mental health.



How It Works

Green spaces and recreational facilities come in a range of forms from gyms and children’s playgrounds to trails and nature parks. Well-designed or healthy neighborhoods include these spaces in a coordinated way to provide options for different kinds of users and also multiple benefits from single interventions. These benefits can include physical activity, safety from traffic, mobility and universal design, healthy diets, natural cooling, water-quality protection, and psychological well-being. For example, a community garden may be a space that facilitates education about food systems and provides mental health benefits for gardeners and access to healthy and seasonally available produce. To achieve this kind of outcome, several issues need to be considered:

Landscape structure is the overall pattern of green and open spaces, from yards and pocket parks, to tree-lined streets and off-road trails, to larger district and regional parks and natural areas. Through the lens of human health, three factors are key:



	Access (visual and physical) from residences and work places to green and recreational areas. Physical closeness is particularly important for groups who have trouble getting around (the old, young, less affluent, mobility-impaired).30

	Connections between spaces so that people can move between them easily and make them part of walking or cycling circuits, for example. This requires at least some public spaces in addition to private spaces such as yards.

	Variety in terms of facilities and character so that people can engage in different types of activity when they need to and so that spaces appeal to people across the lifespan.





Space planning and design can support multiple users and multiple uses within each space and across spaces, and also allow different functions in the same location (e.g., recreation and stormwater management).
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Parks are a great resource, especially in urban neighborhoods (as pictured above). They provide opportunities for urban residents to get physical activity outdoors and offer mental health benefits associated with greenspace.






Management and programming should provide an impetus for people to gather, interact, and socialize—for example concerts, festivals, or farmers markets.




Evidence about Health


Mental Health

Over the past several decades, research has clearly shown that contact with nature aids mental health, cognitive function, and stress.

While some green space preferences may be innate and influenced by human evolution, these preferences and ways of using the environment are greatly modified by socioeconomic, environmental, and cultural influences.31

An analysis of 10 British studies on exposure to green exercise found that as little as five minutes of activity outside was enough for mental health improvements.32,33 A meta-analysis of 25 studies on health in natural environments (e.g., parks, wildlife preserves, university campuses) and synthetic areas (e.g., gyms, shopping centers) found that self-reported positive emotions ranked higher for walking and running in a natural environment when compared to synthetic environments.34 Additionally, a review of 11 studies on indoor versus outdoor exercise found that outdoor exercise was linked to better self-reported measures of stress, mood, and energy levels.35 Natural environments have even been shown to improve symptoms of people with attention deficit disorder, Alzheimer’s disease, and dementia.36




Exercise

Increased recreational activity or exercise is less consistently tied to the built environment; rather, other factors ranging from cost to personal preferences seem to be more important.37 However, access to recreational facilities can play a role in providing opportunities for recreation, especially for children or older adults.38 Christian et al.’s literature review of studies over the past 30 years found for young children (less than 7 years old) “strong empirical evidence that neighborhoods which are safe from traffic and which have green spaces (i.e., nature, public open space, parks, playgrounds) are associated with behaviors (i.e.,


Table 17. Types of green space and associated positive health behaviors and outcomes





	Green space type

	In other words

	Health behaviors and outcomes




	








	Urban parks

	Parks of all sizes, including pocket parks for a variety of different people and uses
	• Physical activity options
• Protection from heat (a)
• Stormwater infiltration (water quality protection)(a)
• Socializing (a, b, c)
• Psychological well-being (a, b)



	Recreational facilities (other than parks)

	Playgrounds, beaches, pools, community centers, picnic areas, sports fields, exercise equipment, etc.
	• Physical activity (d, e, f, g)
• Socializing (b)
• Relaxation and psychological well-being (b)



	Off-road trails, paths, and greenways

	Linear parks that connect people and places
	• Physical activity (h)
• Access to community resources (h)
• Safety from traffic (h)



	Tree canopy

	Street trees, trees on public and private property
	• Protection from heat (urban cooling) (i, j)
• Climate change mitigation (carbon dioxide removal)
• Psychological well-being (i)
• Buffers from traffic and noise (k)



	Landscaping and gardens near buildings

	Especially for schools, retirement homes, and hospitals, etc.
	• Stormwater infiltration (water quality protection) (l, m)
• Protection from heat (urban cooling)
• Buffers from traffic and noise (k)
• Psychological well-being (i)






Research studies associate different types of neighborhood green spaces with positive health outcomes.


Sources: (a) Forsyth and Musacchio 2005, 3–5, 144; (b) Barton and Pretty 2010; (c) Harnick 2006, 57; (d) Ding et al. 2011; (e) Rosso et al. 2011; (f) Van Cauwenberg et al. 2011; (g) Wendel-Vos et al. 2007; (h) Dallat et al. 2014; (i) Maller et al. 2009, 59, 62, 66; (j) Stone et al. 2010, 1427;(k)Daigle 1999, 139, 153;(l) Austin 2014 154–172; (m) Burke 2009






outdoor play and physical activity) that facilitate early child health and development.”39






Actions


	
Plan for a network of spaces with varied functions and users to achieve different, and hopefully multiple, health outcomes.


Small parks within a neighborhood or district can be planned as a system, providing the ecological, social, physical, and psychology benefits of larger parks. This can enable individual park space to differ by function and character, while remaining accessible and also linked to a larger system of open spaces.40 This is especially important for children living in higher-density residential areas.41



	
Make the spaces physically and/or visually accessible to likely users, and in particular those with health vulnerabilities and a likelihood of using such spaces (e.g., the young and old).


Parks and neighborhood recreational green spaces should be accessible to every neighborhood and useable by those from any mobility or income level.42 Ideally, they will be located within easy walking distances (optimally 0.25–0.5 miles, or 400–800 m) from all residences. Where possible, they should be located adjacent to transit to increase accessibility.



	
Link spaces so that people can travel between them as parts of tours or loops for exercise and recreation.


Wayfinding, pedestrian and cyclist paths, and marketing efforts can link spaces together as a network and encourage visitors to travel between them. The success of trails that link places together often depends primarily on accessibility, proper maintenance, safety, and ongoing funding.43



	
Plan spaces to allow for multiple uses and reduce problematic conflicts.


Programing and management in public spaces can prioritize different activities throughout the day for different users, helping to reduce conflict over use of the space.44 For example, teen sports can be scheduled for after-school or weekend hours, whereas community events for older people can be prioritized during school hours.



	
Plan green spaces near buildings for increased mental well-being, improved cognition, reduced stress, and better healing.


Locating green space near buildings and ensuring visual access to vegetation aids mental health. Green spaces need not be uniform or of a specific size. In urban areas with limited space, they may include small parks, tree lined streets, pathways, and even views of vegetation and greenery from buildings.








Connections

Recreational opportunities and green spaces increase opportunities for physical activity, potentially with greater mental health benefits as well. To further investigate, look at:



	Proposition 8: Increase choice, access, and exposure to high-quality, diverse, and healthy food options, especially in low-income areas

	Proposition 15: Ensure adequate pedestrian and cyclist infrastructure and amenities

	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

	Proposition 17: Design the public realm to reduce street crime and fear of crime
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Green spaces need to be physically accessible and usable for persons of all age and mobility levels. This urban open space is near buildings, with wide and level paths.
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Time spent outdoors in green spaces has well-documented benefits for mood, attention, and energy, and has been shown to improve attention-deficit disorder, Alzheimer’s disease, and dementia.









Principle 5
Access

Provide options for getting around and increasing geographic access.



[image: fig0034]
 



There is no one-size-fits-all transportation solution to meet the mobility and geographic accessibility needs of an entire neighborhood, so the key is to provide options.


How It Works

Gaining access to resources to live a healthy life is in part about moving people to resources but also about bringing resources to the neighborhood (e.g. freight goods and services, health care facilities, grocery stores). Not all connections require mobility of people or things; a phone conversation or Internet use can provide access to many resources.

Transportation networks and infrastructure aim to improve mobility, or the ability to move between places. Mobility can provide indirect health benefits enabling people to travel quickly, safely, and conveniently. Neighborhoods that enable walking and cycling to nearby destinations and transit can also provide opportunities for physical activity. However, multiple options are needed to serve the diverse transportation needs of the community. What is a viable mode of transportation also varies with the size and density of the neighborhood and surrounding areas.


Access and Mobility

Most urban neighborhoods are in close proximity to some range of community resources. The question is: How quickly and easily can residents reach those destinations? Can they be reached without using a car? Groups who may be unable to drive include the young, the old, those with low incomes, and those with certain disabilities. These groups can face geographic accessibility and mobility disadvantages, but this is not always the case and it depends on the specific place. For these people, other mode options—transit (or paratransit and shared transport like shared vans, taxis, and ride-sharing), cycling, and walking—are important alternatives.

Several key considerations frame the connection between transportation and health at a neighborhood level: who or what is being transported and transportation availability and service, along with individual-level and system-level factors.


What and who is transported


	People: Personal transportation or moving people around.

	Freight goods to businesses and homes: For example, moving items to a new house or apartment, stocking stores, or moving things that have been produced locally.

	Emergency services: Services such as ambulances and fire engines.





Range of transport options and services


	Mode or means of travel: Relevant at the neighborhood level are modes including walking, cycling, driving, and transit.

	Service and convenience: Schedules, safety, cost, customer service, infrastructure maintenance, travel time, and navigability.





Range of user- and system-level factors


	User-level factors: Some groups are not able to use the full range of transportation modes for various reasons, such as personal preferences against
[image: Figure 24. Factors affecting transportation options]Figure 24. Factors affecting transportation options

Many factors affect transportation options for people and goods and their health effects can be positive or negative. Intervening at the neighborhood level is important but requires care.
Source: Expanded from Rodrigue et al. 2006; Taylor and Fink 2013

particular modes, physical mobility challenges, not owning or being able to drive a car, or public transportation service and area deprivations.


	System-level factors: Many affect individuals and transportation availability, such as the overarching policy and funding environment, land-use planning (or lack thereof), overall employment levels, and cultural norms.




There is a complex relationship between these factors and their effects on mobility and geographic accessibility, and consequently both positive and negative health outcomes (see Figure 24). The underlying research behind this diagram is described in this section and related propositions.
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Cars may be needed in lower-density areas.









Providing options

In the United States, many transportation and planning agencies use the term “complete streets” to describe policies and plans aimed at achieving “equity objectives by giving non-drivers a fair share of road space.”1 Zavestoski and Ageyman’s 2009 inventory of 80 state and local complete streets policies found shortcomings in terms of inclusiveness. All policies reviewed included pedestrians and cyclists but only one-third addressed transit users, less than one-third addressed the needs of older road users, and only one-tenth and one-sixth included motorists and freight vehicles, respectively.2 Some critics also claim that there is neighborhood bias in the areas that receive multimodal road projects and that policies and plans serve as a catalyst for neighborhood investment that leads to gentrification.3 While these are US-based critiques, many international examples of healthy transportation planning featured prominently in their book likewise focus on places catering to young and healthy pedestrians and cyclists. Healthy neighborhoods need to go further and to carefully consider the full range of options.

Cars: Automobiles and vans are a highly flexible and fast (but low capacity) option that works best in lower-density areas because they have a greater spatial reach and may be the only way of getting around.4 Currently there are several health problems with this approach for neighborhood planning and design: not everyone can drive, including the young and the very old; emissions cause localized problems like air pollution (fossil fuel use is a larger concern); car accidents cause injuries and death; and cars take up valuable space on the road and when parked.

New technologies are changing some of this landscape in relation to health in neighborhoods and districts. Driverless cars may extend the age range of mobility, at least at the older ages. Electric cars are reducing local air pollution. Some new technologies may reduce accidents. Shared vehicles will likely require somewhat less parking in individual homes and parking lots. However, there will still be people who cannot drive due to age, infirmity, or income, and the problem of congestion on roads will remain. Even a shift to shared or driverless cars will not necessarily solve all problems because while there may be fewer cars, they may well be on the street more (saving parking spaces but not road space). In order for there to be real transportation options, alternatives need to be available and competitive: flexible, fast, convenient, and affordable. Measures to put some restrictions on the flexibility of the car—such as carpool only lanes, parking restrictions, and speed limits—may incentivize other travel options.5

Transit: Transit, such as trains or buses, can match the speed of a car and has higher capacity but is not as flexible.6 Collective and shared transport options, such as taxis and shared-ride vans, fill some of this gap in many places. To be financially viable (filled with a reasonable number of paying riders) and successful, transit requires a certain level of residential or employment density surrounding station areas and bus routes, as described in the following proposition (Proposition 13).7 It needs to link important destinations—for example, fairly concentrated residential areas and employment hubs.


[image: fig0036]
Walking has many health benefits, but can be a slow transportation mode unless activities are in denser areas.






Walking and cycling (or non-motorized modes): Walking and cycling operate at slower speeds and have less spatial reach than cars or transit, but they are highly flexible. Walking in particular has high capacity; nearly everyone can walk to some extent and pedestrians take up little space.8 Cycling has the advantage of people being able to go farther
than walking in the same time, making lower-density environments more accessible.

Communications technologies: Postal mail, telephones, and the Internet allow people to have increased access to goods and services without personal mobility. In many urban areas, there is an increasing ability to have almost anything delivered from online stores. Car services—such as Uber, Lyft, taxis, and shuttles—can bring drivers to one’s doorstep. Increased home deliveries may put increased pressure on road networks in residential areas but simultaneously offer an opportunity to support health

and sustainability strategies by providing greater access to goods and services and doing this in an efficient way through fleet optimization.9
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Transit (such as trains or buses) can match the speed of a car and has higher capacity, but is not as flexible.






Freight and emergency services: Urban planners and policy makers often overlook freight and emergency services issues when considering the transportation network or complete streets policies.10 Freight is essential to moving goods and services to where they need to be so people can access them. A common difficulty for freight being delivered to urban neighborhoods or central business districts is a lack of road or loading space.11 While new transit and rail services, as well as methods to reduce cars on the road, may positively affect the mobility of urban road freight transport (generating less congestion), other measures, like increasing pedestrian areas and cycle infrastructure, may have a negative effect on freight mobility (affecting distance speed).12 If carsharing reduces the need for automobile parking spaces, these may not be in locations where freight needs them. The main takeaway is there are trade-offs, and freight transport should be considered in transportation planning.

Providing enough emergency services (fire, police, and ambulance) in the right places is an important issue, as well as ensuring they can get to where they need to go quickly. In the United States and Canada, a conventional measure of adequate geographic access to emergency health care is 30 minutes for many places, but there is not often clear evidence for this standard.13 Cul-de-sac road designs have been criticized as having limited access for emergency vehicles.14






Evidence about Health


Physical activity

Systematic reviews suggest that walking or cycling to destinations (as opposed to driving) likely increases overall levels of physical activity; however, the evidence is inconclusive and the effects are not particularly large.15 Providing opportunities for walking to destinations is worth doing, however, because it has multiple benefits—social and mental as well as physical.




Safety

Pedestrians and cyclists are among the most vulnerable to road injuries and deaths, according to the World Health Organization16 and therefore need infrastructure and policies to protect them. Coordination between transportation and land-use planning activities, policy efforts to increase safety for all road users, and pedestrian and cyclist infrastructure are key. These design strategies are described in the following propositions in this section.




Disadvantages

Transportation can also pose health risks, such as exposure to air pollution, water quality issues, from paving and pollution, noise, traffic accidents, and stress. Presumably increased forms of remote communications also pose health risks—they might encourage sedentary behavior or increase stress, for example. Many of these negative effects of transportation are dealt with in other sections and can be reduced through new technologies and regulations.






Connections

Having multiple ways of accessing resources is a key to health equity. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 10: Provide enough density of population to support services for a healthy lifestyle

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different





To further investigate, look at:



	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users

	Proposition 15: Ensure adequate pedestrian and cyclist infrastructure and amenities

	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors






[image: Figure 25. Public, collective, shared, and individual transportation options]
Figure 25. Public, collective, shared, and individual transportation options









[image: fig0038]
 











Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility

Transportation options depend on the built environment to be functional. Transit needs a critical mass of riders.



How It Works

Connecting transport with overall neighborhood land use and urban design is a crucial aspect of healthy place making. Public transportation or transit is a vital part of that picture. Several neighborhood-level strategies are important:



	Aligning activities or land uses with transportation options. For example, walking and transit station areas need very concentrated activities (high-density housing, employment centers, shopping); buses and bicycles can reach farther; and cars, trucks, and vans are well suited for very dispersed patterns.

	
Developing appropriate infrastructure:

Each kind of transportation mode needs the right infrastructure, from parking areas to station areas, while keeping health front and center.


	Prioritizing modes that support those with transportation disadvantages. For young, old, mobility-impaired, low-income people, transit options (bus, train, subway, light rail) combined with adequate road, bicycle, and pedestrian infrastructure can expand choices to get around by creating transportation networks that connect neighborhoods and destinations. They can also provide supplementary health benefits.






Transit: A key part of the transportation toolbox

A great deal of work on making healthy places has focused on how to encourage walking and cycling. The larger transportation planning system engages the key issues of cars and trucks. In between are forms of public and shared transportation—vehicles on fixed or scheduled routes (like buses and trains) or more flexible collective and shared services (Table 18). There is a great deal of current excitement about more flexible services, but scheduled transit is vitally important for a number of reasons:



	It can serve a great many people at once.

	It encourages efficient land uses because its more fixed nature allows long-term investment decisions. This means that it is part of the infrastructure allowing denser development.

	It gives reliable options to those who cannot drive for various reasons.




There is no one set of policies and interventions that guarantee ridership and cost effectiveness of a transit system.17 Transit options that work well in one neighborhood might not work well in another. That said, the following aspects of the built environment can support transit viability:



	Employment and residential density: Residential and employment densities are “critical determinants” of transit use by providing points of origin and destination within reach of the system.18 Table 19 provides recommended minimum residential and employment densities to support different transit modes and service frequencies.

	Distance to transit: There is no consensus on the distance that passengers are willing to travel to transit since it varies by mode and neighborhood conditions. Reviews find people are willing to walk 0.4–0.5 miles (600–800 meters) or even more from a residential area to reach transit.19 However, for children distance is a barrier walking to school20 and is likely to be one for transit as well. Cyclists will go farther, 1.2–6.2 miles (2–10 kilometers) depending on the study.21

	Parking availability: This is one of the strongest influences on transit ridership. Studies


find that a greater number parking spaces, such as in the central business district, is associated with a decrease in transit trips.22 Strategies to increase parking costs in high demand areas are more effective at increasing transit mode share than strategies to increase the frequency or accessibility of transit service.23 In contrast, having more affordable and available parking at commuter rail stations may increase ridership, but the evidence is less certain.24


Table 18. Vehicle and line capacities, and maximum frequencies of different transit modes



	
	
	Vehicle capacity
	Max frequency (a)
	Line capacities (b)



	




	Unit/Mode
	
	Spaces per vehicle (sps/veh)
	Transit unit per hour (TU/h)
	Spaces per hour (sps/h)



	Private
	Auto on Street
	4–6, total
	600–800
	720–1050 (c)



	Auto on Freeway
	1.2–2.0, usable
	1500–2000
	1800–2600 (c)



	Street transit
	Regular bus
	40–120
	60–180
	2400–8000



	Streetcar
	100–250
	60–120
	4000–15,000



	Semirapid transit
	Bus rapid transit
	40–150
	60–300 (c)
	4000–8000–20,000 (c)



	Light rail transit
	110–250
	40–60
	6000–20,000



	Rapid transit
	Rail rapid transit
	140–280
	80–100
	10,000–70,000



	Regional rail
	140–210
	80–130
	8000–60,000


Source: modified from: Vuchic 2007, 76
Notes: a) For auto, lane capacity; for transit, line (station) capacity in transit unit per hour (TU/h); (b) Values for line capacity are not necessarily products for the extreme values of their components because these seldom coincide; (c) With multiple parallel lanes and overtaking at stations





Table 19. Recommended residential densities, employment center sizes, service levels, and station spacing, based on transit modes



	Modes
	Typical stop/station spacing
	Service Levels (minimum service levels)
	Minimum Residential Density
	Central Business District Size (commercial/office space)



	




	Local Street Transit Local bus, streetcar
	1/8-¼ mile
0.2–0.4 km
	20/day
	4–15 units/ acre
10–37 units/ha
	2.5–10 million sqf
230,000–930,000 sqm



	Rapid Street Transit Rapid or express bus, streetcar
	1/5–1/3 mile
0.3–0.5 km
	120/day
	3–15 units/acre
7–37 units/ha
	7–35 million sqf
650,000–3.25 million sqm



	Semi-rapid Transit BRT, LRT
	1/3–2/3 mile
0.5–1.1 km
	5-minute peak-hour headways
	9* units/acre
22 units/ha
	21- 50 million sqf
1.95–4.65 million sqm



	Regional Transit Commuter rail
	% -3 mile
1.2–4.8 km
	20/day
	1–2 units/acre
2.5–5 units/ha
	50–70 million sqf
4.65–6.5 million sqm



	Rapid Transit Heavy rail
	1/3–1 1/3 mile
0.5–2.1 km
	5-minute peak-hour headways
	12** units/acre
29 units/ha
	50 million sqf; Only largest downtowns
4.65+ million sqm


* For a corridor of 25–100 square miles or 64 to 260 square kilometers (km).
** For a corridor of 50–100 square miles or 130 to 260 square kilometers.
Source: adapted from: Chatman et al. 2014, 7–8; Design for Health 2007a, 5; Regional Plan Association 1976; Pushkarev andZupan (1977; 1982); TCRP (1995)








At a larger scale, coordinating and integrating land use and transit is a long-term, time-consuming endeavor, requiring a lot of cross-sector coordination.25 In order for public transportation to be successful, it needs to be effectively located within a neighborhood with the density necessary to generate sufficient transit demand (see Table 19).26






Evidence about Health


Physical Activity

Transit access and proximity has also been shown to be related to physical activity for those 65 and younger. There is not necessarily a connection between transit proximity and access and physical activity for older adults.27




Appropriate infrastructure and support for those with physical disadvantages

Everyone has physical difficulties at some point in their life: parents with strollers; little children; older people; and those with injuries or sensory, cognitive, or mobility disabilities. Infrastructure and support for these groups should include universal design features for public transit vehicles, stations (e.g, no step entry, ramps, elevators), door-to-door systems (paratransit), adequate disabled parking, and wayfinding signage.28






Actions


	
Locate transit close to activity generators and the reverse.


Land-use density, mix of land-use types, and development patterns complement transportation plans and policies that aim to improve safety and accessibility for all users.



	
Prioritize and cluster transit, health, and social services near where vulnerable populations live.


Since transit can increase land prices and displace low-income and other vulnerable residents, policy makers and planners should integrate mixed-income housing and preserve affordable housing opportunities close to health centers, social service agencies, and transit.29



	
Co-locate transit stops with pedestrian and cyclist-friendly infrastructure and amenities.


A pedestrian and cyclist-friendly network of streets within station/stop areas can enable pedestrians and cyclists to actively travel to transit.30 This also enhances transfers between modes.







	
Ensure continuity across neighborhood and jurisdictional boundaries.


Neighborhood transportation infrastructure like sidewalks, cycle lanes, and public transportation should be created with a regional perspective. They should be coordinated across municipal lines and/or government agencies to provide safe, continuous routes for all users to travel to and from destinations.








Connections

Transit systems do not operate in isolation of the surrounding built environment. To understand this proposition better, go to:



	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

	Proposition 10: Provide enough density of population to support services for a healthy lifestyle

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Principle 5. Access: Provide options for getting around and increasing geographic access





To further investigate, look at:



	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways

	Proposition 19: Separate people and infrastructure from areas vulnerable to natural disasters and build in resilience through technology or design
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Pedestrian and cyclist infrastructure located at transit stops, such as bike parking, can support cycling to transit and transferring between modes, extending the reach of public transportation.









Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users

Roads should be designed to serve all users—including pedestrians, bicyclists, motorists, and transit riders—making different modes of transportation viable and safe.



How It Works

This guideline is about designing roadways and paths for comfort and safety with a particular focus on vulnerable road users: pedestrians, cyclists, and motorcyclists. According to the World Health Organization, 50 percent of road deaths worldwide in 2010 happened to vulnerable road users.31

Several neighborhood-level issues are important:



	Policies and practices that treat the street as shared public space and attempt to accommodate the multimodal travel needs of all can enhance safety and accessibility for pedestrians, bicyclists, motorists, and transit riders alike.

	The speeds at which road vehicles travel and traffic volumes can influence the risks of accident and injury to drivers and their passengers, motorcyclists, bicyclists, and pedestrians.

	Traffic flow can be managed by street design. The introduction of traffic calming measures such as diagonal street parking, bulb-outs or curb extensions, sidewalk widening, conversion of one-way streets to two-way, the addition of street trees to give the perception of narrower streets, or the addition of chicanes (street curves or barriers) can slow traffic through physical and visual cues that provide information to drivers on safe and appropriate operating speeds.32 See the actions section that follows for a summary of strategies and examples.








Evidence about Health


Safety and traffic speed and volume

Vehicles operating at greater travel speeds significantly increase the risk of a traffic accident resulting in fatality for both drivers and pedestrians.33 Slower travel increases drivers’ visibility to potential hazards, such as pedestrians crossing the streets, and increases reaction time to respond to such hazards. Figure 26 shows that the risk of pedestrian fatality is reduced considerably with lower vehicle speeds.

The relationship between speed and safety is well documented but there are “complicated interactions” that make it “difficult for researchers to isolate the effect of speed… on safety”, such as whether drivers or pedestrians are they obeying road laws, traffic volumes, and other people using the street.34

Litman and Fitzroy’s review of 200 international sources consistently found that increased distance traveled per capita is also related to increased traffic fatalities.35 Also, if traffic speeds are too slow, this can cause congestion, increasing local air pollution and travel times for vehicles.
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Figure 26. Probability of pedestrian death resulting from accidents at various vehicle impact speeds




It is well documented that reducing speed limits and implementing traffic calming measures can play an important role in traffic and pedestrian safety.


Source: Adapted from Donnell et al. 2009, 8







Safety and traffic calming

Studies consistently show a connection between traffic-calming strategies and greater traffic safety. A review of seven detailed traffic-calming studies from Scandinavian countries, Israel, Greece, Australia, and Great Britain highlights “positive and well-documented safety effects, which appear to be independent of the extensiveness of the implementation of the measures.”36 An international review of 28 systematic reviews on the effectiveness of transportation interventions on improving public health found that area-wide traffic calming measures that reduce traffic speeds and discourage nonlocal traffic from using residential streets decrease accidents by 15 percent, on average, across all countries studied.37 Most studies on traffic calming have been conducted in high-income countries, and more research is needed for low- and middle-income countries; however, logically the effects should be similar.38




Physical activity

Reviews show low traffic speeds and volumes are strongly related to physical activity for younger
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Figure 27. Various traffic calming measures






children, in part because parents allow them out and about more in areas they perceive to be safer. However, evidence is mixed for able-bodied adults—some reviews found a connection while others found no relationship, and some found mixed results. Interestingly, reviews mostly found no connection between traffic speeds and volumes and physical activity of older adults.39






Actions


	
Create speed limits appropriate for the type of street.


Slower speeds reduce traffic collision rates and severity, as well as reduce injury risk for pedestrians and cyclists. Speed limits should be lower (18–31 mph or 30–50km/hr) on local streets located in densely built areas, residential neighborhoods, and near schools, and where there is a mix of vulnerable road users and car traffic.40 Just lowering speed limits can be frustrating for drivers; rather, combining them with the traffic-calming measures discussed in later actions will make these lower speeds feel more natural.






	
Provide a variety of street parking, but buffer it from cycling infrastructure.


Street parking gives visual cues for drivers to slow down. Back-in parking maximizes pedestrian safety. On-street parallel parking can be problematic for cyclists getting “doored” without a buffer or wide bike lane.






	
Retrofit problematically fast roads with a variety of traffic calming measures.


Ewing and Dumbaugh (2009) reviewed over 100 articles on the built environment and traffic safety. The authors conclude that in dense, urban areas “less ‘forgiving’ design treatments… appear to enhance a roadway’s safety performance when compared to more conventional roadway designs.”41 These measures include widening sidewalks, bulb-outs or curb extensions at intersections, speed bumps, street trees, or chicanes.








Connections

Transportation safety is affected by accidents on roads and security on paths. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility





To further investigate, look at:



	Proposition 17: Design the public realm to reduce street crime and fear of crime

	Proposition 19: Separate people and infrastructure from areas vulnerable to natural disasters and build in resilience through technology or design








Proposition 15: Ensure adequate pedestrian and cycling infrastructure and amenities

The presence or absence and quality of sidewalks, footpaths, bicycle lanes, and pedestrian rights-of-way influence the perception of safety and people’s willingness to travel by foot or bicycle. Design is also an important factor in ensuring pedestrian and cycling infrastructure is safe, accessible, and appealing.



How It Works

Bicycle and pedestrian travel offer health benefits by increasing mobility options and opportunities for physical activity in the community, whether for recreational or travel purposes. Walking and cycling infrastructures are a relatively low-cost, commonsense way to support people getting out and about locally by increasing the safety of vulnerable road users. Such infrastructure can be integrated with almost any type of existing street.

Ensuring adequate infrastructure requires creating a network of walking and cycling routes, ensuring safe road crossings, and incorporating features that can be used by people of different ages and abilities and at different times of day, including adequate lane and path width and lighting. Well-designed pedestrian amenities also make the public realm more comfortable, accessible, aesthetically beautiful, and enjoyable. These pedestrian amenities can include seating, public toilets, drinking fountains, signage, lighting, garbage receptacles, public art, and trees and plantings.




Evidence about Health


Physical activity


Pedestrian amenities and aesthetics

Although pedestrian amenities and aesthetics create an enjoyable and pleasing environment, the weight of evidence suggests they are not strongly related to physical activity. While some systematic reviews and large qualitative studies have shown a moderate positive relationship between high-quality amenities or aesthetics and physical activity, most studies have found mixed or no significant connection. There is somewhat more evidence for aesthetics and recreational walking versus walking for transportation.42

However, high-quality pedestrian amenities and aesthetics are more important for other health reasons, such as improved mental well-being from viewing nature and benefits for older adults and children, who are more likely to need places to rest and rejuvenate.43




Sidewalks

Reviews find mixed evidence for sidewalks supporting walking for able-bodied adults, with some studies finding a relationship.44 The bulk of the evidence agrees that sidewalks are important for children walking to school45 and may benefit pedestrian accessibility and safety, especially for those with physical impairments. Special consideration should be given to pedestrian and cycling infrastructure connectivity to avoid instances where sidewalks are suddenly discontinued or wide streets that allow bicyclists to share the road abruptly narrow.




Pedestrian safety infrastructure

Other pedestrian safety infrastructure, such as crosswalks and controlled intersections, was also found to be important for children walking to destinations.46 There is mixed evidence for older adults.47




Cyclist infrastructure

For cyclists, there are two issues—infrastructure availability and quality. A key aspect of availability is having a complete network and “the literature consistently suggests that the dearth of cycling infrastructure is a major detriment in terms of spurring cycling.”48






Safety

Pedestrian crossings are the source of most collisions,49 and they can be dangerous and challenging on streets with multiple lanes, heavy traffic volumes, or high traffic speeds. In the United States, road crossings at midblock locations account for more than 70 percent of pedestrian fatalities.50 Unlike pedestrian accidents, most bicycle accidents occur at street intersections, not midblock.51 The evidence connecting bicycle infrastructure with increased ridership and perception of safety is strong.52 What is less clear in the research is whether physically separated bicycle facilities, such as cycle tracks, where cyclists have a barrier between them and traffic but periodically need to cross streets and intersections where they may be conflicts with cars, are safer or more conducive to cycling than on-road bike facilities such as bicycle lanes.53 One review of literature on transportation infrastructure and bicycle injuries and crashes found that on-road marked bike lanes consistently reduce injury rates, collision frequency, or crash rates by about 50 percent compared to unmodified roadways.54






Actions


	
Place marked crosswalks at intersections or mid-block, and create raised medians or intersection crossing islands.


Pedestrian safety infrastructure, especially mid-block, promotes traffic safety.55 However, safety may be limited without additional lights and signals.56







	
Create a network of bicycle anes, separated paths, and protected intersections.


Cycling infrastructure is fundamental to cyclist safety and for promoting cycling as physical activity. However, there is unclear evidence about the ultimate safety of certain types and designs of
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Figure 28. Pedestrian and cyclist infrastructure examples
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Figure 29. Pedestrian amenities






cycling infrastructure, including separated cycle tracks without protected intersections.57







	
Provide pedestrian seating, public restrooms with universal design, and drinking fountains in public places.


Recommended locations for these amenities include along sidewalks, in parks, at playgrounds, in schools, at transportation stops and stations, and near walkways and cycling paths. They can especially benefit children and aging populations.58






	
Beautify the public environment by providing strategically placed garbage and recycling receptacles, public art, and urban greening such as street trees, landscaping, green roofs, or walls.


Though evidence on health outcomes is mixed, neighborhood maintenance and beautification programs are good to do. They may transform and rejuvenate public space59 and shape perceptions of safety and neighborhood quality (related to social capital).60 Street trees and green spaces promote urban cooling and comfort61 and provide mental health benefits.








Connections

Walking and cycling bring multiple benefits to a very wide range of people. To understand this proposition better, go to:



	Proposition 7: Integrate universal design principles into neighborhood planning and design

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users





To further investigate, look at:



	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

	Proposition 17: Design the public realm to reduce street crime and fear of crime








Principle 6
Connection

Create opportunities for people to interact with each other in positive ways.
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Whether through public spaces or community centers, neighborhood planning and design can support and supplement the common interests, family ties, and events that bring people together.

Social connections can increase one’s sense of belonging in a community and the network of social support, and enhance informal control of antisocial activities.


How It works

Fundamental to health and well-being is the ability to connect to the people and resources needed to lead a healthy life. These connections can occur in many locations and across space, from the workplace to cyberspace; the neighborhood is one of these settings. However, not all connections promote health. A violent relationship or a peer group that encourages unhealthy eating or smoking are examples.




Evidence about Health


Social capital, social cohesion, and health—important connections

Social capital—the social connections among individuals or groups that facilitate collective action—has a number of forms:



	Groups and networks: Collections of individuals that promote and protect personal relationships, which improve welfare

	Trust and solidarity: Elements of interpersonal behavior that foster greater cohesion and more robust collective action

	Collective action and cooperation: The ability of people to work together toward resolving communal issues

	Social cohesion and inclusion: Connections that mitigate the risk of conflict and promote equitable access to the benefits of development by enhancing participation of the marginalized

	Information and communication: Breaking down of negative social capital and also enabling of positive social capital by improving access to information1




These deal with perceptions of trust and reciprocity (cognitive social capital) and interpersonal networks and engagement (structural social capital). Social capital may involve strong bonds of family, friends, and close-knit communities or the more distant links between people who do not share as much in common.2

Given the variety of forms, researchers trying to identify the relationships between social capital and health- and wellness-related outcomes use a variety of measures, including trust of others, information dissemination, social interaction, and participation in group activities.3

In general, studies of the relationship between health and social capital focus on positive examples of the links between social capital and self-rated physical health, positive mental health, and overall life satisfaction outcomes (see Table 20). Participation in social activities and volunteering has been shown to have a positive relationship to physical and mental health, and sense of belonging.4 Social engagement has been shown to be especially important for the health of older adults.5 Other forms of social capital are also related to health. For example, an early article from 1987 by Rowe and Kahn focused on health, and older adults described strong social capital—in the form of support from family, friends, or community members—as a contributor to health. Older adults
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Figure 30. Relationship between neighborhoods and socioeconomic factors, social capital, and health status




Source: Adapted from Carpiano 2006, 169; Murayama et al. 2012, 179






with strong social support display signs of “less mortality, greater recovery from illness and injury, and better adherence to good health habits.”6


Table 20. The positive and negative effects of social capital on health and well ness





	Social capital description

	Health and wellness impact




	








	Higher levels of social support, close relationships, and interpersonal trust (a)

	• Better self-rated health (physical) (b, c)
• Better mental health, reduced mental disorders, reduced stress (d, e)
• Increased life satisfaction and happiness (f, g)



	Lack of social support, social isolation, low social capital, loneliness (h, i, j)

	• Worse cardiac and all-cause mortality among patients diagnosed with coronary heart disease (k)
• Increased risk of depressive symptoms during pregnancy (l)
• Increased risk of depressive symptoms, in general (m)
• Increased institutionalization in the elderly (l, n)
• Negatively related to self-reported health (b, m, o)
• Psychological and physiological stress (h)






Sources: (a) Kim et al. 2006; (b) D’Hombres et al. 2010, 56, 66; (c) Rocco and Suhrcke 2012, 13 (d) deSilva et al. 2006; (e) Lofors and Sundquist 2007; (f) Elgar et al. 2011; (g) Ley den et al. 2011; (h) Ellen et al. 2001, 394; (i) Lancaster et al. 2010, 5; (j) Resnick et al. 2011; (k) Barth et al. 2010, 229; (l) Luppa et al. 2009; (m) Murayama et al. 2012, 184; (n) Gao et al. 2012, 2; (o) Kawachi et al. 1999, 1187






This research typically argues that social capital can play a role in establishing group norms that promote healthy behaviors such as physical activity or healthy eating, increase awareness about health resources in the community, or provide individuals with social support needed to recover when they fall ill. On the other end of the spectrum, lower levels of social capital—such as a lack of social support, loneliness, or sense of isolation—can lead to negative self-rated reports of health, and physical and psychological stress (see Table 20). How social connections influence health is very complex because so much depends on the nature of the individuals and networks.7 As noted earlier, not all social networks and norms promote healthy behavior—for example, they may have no effect or even promote negative outcomes such as stress or sedentary behavior.




Social capital and environments—links far less clear

Whether physical planning and design aspects of the built environment foster or hinder social capital is inconclusive, with studies on walkable neighborhoods, different scales of density, and urban form yielding mixed findings. That is there is no consistent evidence relating physical form to social capital. This is due to a number of reasons:



	Social capital is inherently social and not physical. In general, there are many places for people to make connections: at work, at home, at school, in faith communities, and in other groups with common interests.8 Communication may be face to face but also via mail, telephone, or the Internet, or through scheduled or semi-scheduled activities found in settings like workplaces, sports groups, and committees. People certainly may meet each other casually at the dog park and start to chat over shared interests, or run into each other in the street having met at a school function. However, these kinds of place-based interactions are only part of a very large landscape of interaction.

	Even if it does seem that particular kinds of social connections are fostered by a place, from a research perspective it is hard to disentangle cultural influences and self-selection from the effect of place (i.e., people choose types of neighborhoods to reside in based on preference and are likely to become friends with neighbors who have also selected that neighborhood and may be socially similar.9

	People use spaces in ways not intended by designers or their patterns of use, not merely the space, are key. For example, there is an idea that places like coffee shops foster rich and uplifting dialogue. This may be true if a book club chooses
Table 21. Health and well ness factors—where social capital may have mixed or no effects
	Health care access	• Social capital can increase health care access, but it depends on quality of relationship and norms or beliefs of the members within the network (a)
	Mortality	• Literature has found positive (b, c), negative (d), and no effects (e) of social capital and death rates
	Health behaviors	• Depends on the health behavior: for example, social capital may improve/increase physical activity, or diabetes control, but mixed results for smoking cessation
• Also depends on culture of the community, social norms, informal social control, etc. (d, f, g, h, i, k)
	Resilience to disasters	• Mixed results on withstanding heat stress; Causal pathways not clearly understood—but recent evidence suggests social capital may provide more resources to deal with disasters (k, l)
	Buffering effects of poverty on health	• Social capital can buffer some of the negative effects of poverty on health (m, n, o, p)
• It can also be harmful to health to those providing social support and practical assistance through burdening people’s already stressful lives

Sources: (a) Derose and Varda 2009, 287; (b) Lochner et al. 2003; (c) Martikainen et al. 2003; (d) Murayama et al. 2012, 184; (e) van Hooijdonk et al. 2008; (f) Carpiano 2007; (g) Kim et al. 2006; (h) Long et al. 2010; (i) Meijer et al. 2012, 1204; (j) Poortinga 2006; (k) Kawachi et al. 2013, 183–184; (l) Romero-Lankao et al. 2012; (m) Kawachi et al. 2013, 16; (n) Mitchell and LaGory 2002; (o) Sapag et al. 2008; (p) Uphoff et al. 2013, 9




to meet at such a location or there are regulars there who foster a sense of sociability, but it would not be the case in a place where everyone is fully engaged with their smartphones (which may involve a great deal of social networking, just not related to the place). Or as another example, someone who is an avid gardener may meet people walking by as she works in her front yard, but someone who hires a lawn service would not.

While these are simple examples, they are played out with more complexity in other settings.[image: fig0041]Public spaces with outdoor furniture can facilitate social gathering.











So what can be done?

There are some forms of neighborhood- and district-scale social connections that can be fostered by good planning. These include making sure that there are opportunities for civic engagement, informal gathering, recreation and physical activity, and coalescing around common interests. The following are examples:



	Neighborhood organizations: Resident associations, community gardeners, or other groups can be part and parcel of neighborhood development.

	Spaces for meeting and gathering: Cities can provide meeting rooms, community and senior centers, libraries, dog parks, playgrounds, community gardens, or wide walking paths with outdoor furniture (benches) and features that facilitate socializing. Some spaces that are private—extensions of the household such as restaurants, gyms, and private clubs—can also provide this kind of facility.

	Programming of spaces for interaction: While not specifically physical, spaces need to be able to accommodate programs that happen at specific times, such as community festivals, sports events, and club meetings.




The main takeaway is that different kinds of places support different kinds of connections and networks; however the effect of place may be weak or nonexistent depending on the form of social capital. To deal with this conundrum, the best strategy is to create a variety of different types of environments, institutional arrangements, and events, like those suggested earlier.






Connections

Having accessible health-related resources within a neighborhood, and connections to such resources outside, is a key challenge for places over the long term. To understand this proposition better, go to:



	Proposition 7: Integrate universal design principles into neighborhood planning and design

	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

	Principle 5. Access: Provide options for getting around and increasing geographic access





To further investigate, look at:



	Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

	Proposition 17: Design the public realm to reduce street crime and fear of crime

	Principle 8. Implementation: Create diverse actions over time






[image: fig0042]
Interactive spaces, like the basketball court pictured, can create opportunities for group activities.









Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors

Neighborhoods and districts should have accessible, safe, and well-maintained public spaces for people to engage in healthy behaviors and interactions, if they are interested. Having a purpose to the space—a library, sports activities, or playground—greatly enhances its use.



How It Works

Public space is a key part of the physical landscape and much talked about. There can be areas—public or private—that enable strangers to enter at no cost or very low cost and offer opportunities to engage in social, political, and economic activities. Spaces like parks, street cafes, or civic plazas may be “generalized,” meaning they are without any one core attraction and might be used by people with similar schedules.10 Playgrounds, dog parks, libraries, and shopping areas are public spaces where strangers may cluster around shared interests.11 Festivals, concerts, sporting events, farmers markets, and other programs can generate activity and populate publicly accessible spaces at different times of day to “increase use, safety, and a sense of place.”12

As noted in Principle 6, not all social networks occur in a specific place. That is not to say public spaces are unimportant. They can provide a casual sense of belonging, hold activities and events, and may promote a sense of psychological well-being or allow certain forms of physical activity, as discussed in the previous propositions.13




Evidence about Health

Social support and interaction often come from family and friends in private spaces such as homes, organizations, and work sites. People with things in common are more likely to create social networks or gather around common interests.14 Increasingly, social interaction is via personal communication (mail, phone, email, video chatting, and social media). These technologies have the potential to further complicate, and potentially dilute, the relationship between place, health, and social capital. As described in Principle 6, strong social capital is linked to positive health outcomes and vice versa (refer to Table 20).

Although the connections between public and shared spaces and health behaviors and outcomes may seem intuitive, there is limited research specifically linking them. A literature review of research on public open spaces and physical activity found mixed



[image: Figure 31. Public spaces can host programs and events, or be generalized spaces that support social gathering and interaction]
Figure 31. Public spaces can host programs and events, or be generalized spaces that support social gathering and interaction






associations on levels of physical activity, which varied based on the proximity, size, and quality of the public space. Associations also differed because of varying methods and definitions used to conduct the studies being reviewed.15 Further complicating matters, was that attributes of the same type of public open space might affect gender, age, and socioeconomic groups differently.16 However, if there are no public spaces at all, there will still be some effect—at least on where activities happen. A US-based study of 436 older adults aged 65 and older found that those living in neighborhoods without parks and walking areas
 engaged in less regular physical activities or social activities than those who did.17


[image: fig0043]
Place-based social groups promote civic engagement and community affiliations.









Actions


	
Maximize flexibility of space for different users and activities, and at different times of the day, week, and year.


Design choices, such as the selection and location of street furniture and lighting, can encourage the space to serve multiple purposes and be used at different times of day: “For example, a small plaza can be a great lunchtime spot on weekdays, a place for a flea market on Saturday mornings, and then the main stage for an annual festival.”18






	
Provide maintenance and upkeep of the space and surrounding areas.


The condition of the public space may influence its perceived safety.19 Litter, graffiti, or other signs of neglect may deter users from visiting the area, whereas well-maintained features and amenities can signal and investment care for the space.20



	
Ensure spaces are highly accessible to pedestrians.


Publicly accessible spaces should be linked to other areas via pathways and sightlines that draw users in from surrounding areas.21 Ideally, neighborhood recreational green spaces will be located within easy walking distances (optimally between 0.25 and 0.5 miles, or 400 and 800 meters) from all residences.22 Where possible, parks should be located adjacent to transit to increase accessibility, especially for those who do not drive or cannot walk long distances.23



	
Allow and promote programs and places for social activities and community affiliations, such as volunteering, religious or social organizations, community education, or parent-teacher associations.


While not specifically about the physical place, such place-based social groups can alter the way neighborhoods and districts are used.



	
Encourage civic engagement related to neighborhood issues.


Policy committees, community meetings, community groups, and planning workshops enable and empower community members to provide input on issues of interest to them, which can help foster a sense of belonging and enable residents to make a difference where they live—thereby potentially strengthening social capital.24








Connections

Having places to be with others is a fundamental part of neighborhoods and districts. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health

	Principle 5. Access: Provide options for getting around and increasing geographic access

	Proposition 15: Ensure adequate pedestrian and cycling infrastructure and amenities

	Principle 6. Connection: Create opportunities for people to interact with each other in positive ways





To further investigate, look at:



	Proposition 17: Design the public realm to reduce street crime and fear of crime








Proposition 17: Design the public realm to reduce street crime and fear of crime

Design publicly accessible spaces, and adjacent sites and buildings, to provide natural surveillance of activities in the public realm as a way to improve real and perceived safety from criminal activity. Leverage social connections to improve this sense of safety.



How It Works

Many factors influence the relationships between neighborhood crime and violence (real or perceived), the built environment, and health.25 Although crime and violence are perpetrated by individuals, it has long been thought that criminal behavior and the built environment affect each other. The condition of the built environment can potentially reduce actual and perceived crime behaviors, which is linked to a range of health issues. For example, vandalism or other criminal activity might be more likely to take place in neighborhoods with abandoned or vacant lots, rundown buildings, poor lighting, or limited pedestrian activity.26


Design Strategy Effectiveness

Design strategies, several of which fall under the concept of Crime Prevention Through Environmental Design (CPTED), attempt to improve neighborhood safety by improving natural surveillance and generating activity in the public realm (Table 22). In their literature review and synthesis of over 130 articles on theories and causal pathways of crime and health, Lorenc et al. found that such design treatments can be effective in improving perceptions of crime.27

In terms of actual crime there is sufficient evidence that lighting strategies, which can be used to increase natural surveillance and to strategically brighten dark corners or high-risk areas, can be an effective crime prevention strategy in public spaces as well as a strategy to reduce fear of crime.28 Welch and Farrington reviewed 13 US and UK studies on lighting and crime and found that “improved street lighting significantly reduces crime [and] is more effective in reducing crime in the United Kingdom than in the United States”.29 However, while these strategies represent generally good planning, it is unclear how effective these interventions are and whether CPTED actually reduces incidents of crime or prevents crime from occurring.30






Evidence about Health

There are a number of ways in which crime and other antisocial behavior (actual or perceived) can influence health:


Table 22. Strategies to reduce perceived and actual crime





	Strategy

	Examples




	






	Good evidence




	






	Improved street lighting (a, b)

	• Adding or increasing lighting in dark areas



	






	Mixed evidence




	








	Demarcating public from private space (CPTED) (c, d)

	• Signage
• Fences
• Pavement treatments
• Landscaping



	Improving visibility to increase surveillance (CPTED) (d)

	• Lighting
• Windows overlooking the street
• Low wall/fences
• Trees and shrubbery not too thick
• Clear sight lines along route



	Limiting points of entry to control access (CPTED) (e)

	• Reduced routes through housing complexes
• Concierges
• Protective screens on buses
• Street barriers



	Activity support (f)

	• Activity generation
• Pedestrian traffic
• Mixed use neighborhoods






Sources: (a) Schneider and Kitchen 2007, 199; (b) Welsh and Farrington 2008 (c) Politechnico di Milano et al. 2007, 36 (d) Cozens et al. 2005, 331–332; (e) Lorenc et al. 2012, 761; (f) Hand et al. 2012, 875


Note: Other strategies, such as alarms and surveillance cameras, are not neighborhood design and planning strategies.







	Obviously, if someone is a victim of a violent crime, there is a health effect—an injury or death.

	Neighborhood crime and violence, real or perceived, can cause or exacerbate depression, anxiety, stress and stress-disorders, and other mental health effects, especially among children and older adults.31



Ellen et al. reviewed evidence on health outcomes and neighborhoods effects, finding strong evidence that the level of neighborhood crime or violence influences health-related behaviors, mental health, and, to a lesser extent, birthweight. There was weak evidence that neighborhoods influenced the development of functional limitations, such as mobility problems, or other physical diseases.32 They proposed that time was a key dimension in understanding the relationship between crime, health, and place with stressors accumulating over long periods in a process they call weathering, which they outline in more detail:



This suggests to us that neighborhoods may primarily influence health in two ways: first, through relatively short-term influences on behaviors, attitudes, and healthcare utilization, thereby affecting health conditions that are most immediately responsive to such influences; and second, through a longer-term process of “weathering,” whereby the accumulated stress, lower environmental quality, and limited resources of poorer communities, experienced over many years, erodes the health of residents in ways that make them more vulnerable to mortality from any given disease.33





In their review of 41 quantitative studies on the relationship between neighborhood crime and physical activity levels, Foster and Giles-Corti find insufficient evidence to conclude that crime-related safety concerns influence physical activity levels generally.34 However, older people do seem to limit their outdoor physical activity when they fear crime, and this is also a problem, though less so, for women, low-income people, and some ethnic groups.35


Safety and social capital

One of the ways in which crime may relate to neighborhoods is through social capital. For some, positive perceptions of neighborhood safety are linked to a positive sense of community or sense of belonging and strong social capital. Places with strong social networks and shared values may have more control of antisocial behavior—for example, neighbors feeling they can tell youth to change uncivil behavior.36 Stronger social cohesion and social networks can potentially increase perceptions of safety and the likelihood of neighbors or institutions providing information or help.37

Most research studies on safety and social connections are single-site or single-city studies and systematic reviews are not available which makes it hard to generalize. However, some studies are large. For example, Dallago et al. used a World Health Organization survey of health behavior, administered to 15 year old students in 13 countries to understand the perception of their neighborhood in terms of place attachment (the connection that people develop toward specific places), social capital, and safety.38 Social capital was measured in terms of informal neighboring (saying hello in the street), trust of those nearby, and whether respondents could ask neighbors for help. The authors found that “despite cultural
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Source: Ramsey et al. 2000; adapted from Steiner and Butler 2007, 274




and geographic differences, social capital had an important role in making students feel safer.”39




Conflicts among guidelines for crime and other health-related topics

It is worth noting that there is debate on some planning concepts advocated in this book in relation to crime. Studies of burglary, for example, show links to increased street connectivity and permeability, particularly through gridiron street layouts, because

residential and commercial areas are more at risk due to exposure to external traffic.40 A summary of 12 studies on incidents of crime suggests that mixed use settings are more prone to crime compared to homogeneous land-use areas.41 Connected pedestrian networks and mixed uses increase access to resources for health, however. Careful planning and design can maintain these benefits while minimizing safety concerns. It is also important to recognize the multitude of factors unrelated to the built environment that affect both perceived and actual crime, including socioeconomic factors, public disorder and incivility (loitering), and media reports.42


[image: fig0044]
Blind corners and grade changes are problematic. Clear sight lines are important for pedestrian visibility and sense of safety.











Actions


	
Provide adequate street lighting to enhance safety at night.


Lighting should be used to increase visibility and the potential for positive surveillance in public and high-risk spaces, such as narrow passages, underground areas, and dark alleys at night.43






	
Delineate public and private property to manage activities in those spaces.


Design elements such as signage, fences, surface treatments, and landscaping can delineate property types to signal ownership and risk of trespassing, which can aid in managing the activities that take place in those spaces.44



	
Enhance visibility and sight lines to provide visual access to public spaces.


While lighting is the only environmental feature absolutely supported by research in terms of deterring crime, clear sight lines are a related feature.45 People need to be able to see others and see alternative paths so they can avoid problematic situations. Blind corners, grade changes, and vegetation at eye-level height can be particularly problematic.46



	
Avoid building places where people can be isolated or entrapped.


Avoid entrapment spots (where people can be hemmed in with no escape) and movement predictors (where there is only one possible route, which is dangerous or not visible, and perpetrators can lie in wait).47 Appropriate nearby activity and lighting can help and special care is needed for separated pedestrian and bicycle routes if used at night.



	
Maintain public space, abandoned properties, and vacant lots.


In order to signal that there is investment, commitment, and attention to a given area, it is important to maintain public spaces and remove visual signs of decay, which may deter actual crime and perceptions of crime.48 This can also prevent problems of isolation and vandalism.49



	
Mix land uses to promote diversified activities at different times of day.


Co-locating commercial, residential, recreation land uses, and bicycle and pedestrian routes can generate different activities throughout the day, potentially increasing the vitality of the streets and natural surveillance of an area.50








Connections

Perceived and actual safety from crime can support healthy behaviors such as increased outdoor physical or recreational activities, increasing informal surveillance of the public realm. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users

	Proposition 15: Ensure adequate pedestrian and cyclist infrastructure and amenities








Principle 7
Protection

Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions.



[image: fig0045]
 



Neighborhood- and district-level strategies to protect residents from harmful exposures (e.g. toxics, disasters, noise) require a comprehensive approach that is dependent on the particular hazard, geography, or demographics involved. Many strategies need to be coordinated across regions, rather than acting in a single district, and will not yield specific health benefits for some years.


How It Works

Planners and designers can try to limit health risks from harmful exposures at the neighborhood-scale—whether from toxics, disastrous events, or noise—by reducing these hazards at the source, buffering people from them, or mitigating them with technology or design.

However, it is important to recognize the inherent limitations in how much neighborhood-level planning and design interventions can do. There are two main variables to consider.

First, the largest issue is that many exposures are best controlled at scales other than a neighborhood or district (Figure 33). Business practices, technologies, household practices and preferences, and wider regulations are important. For example, outdoor air quality can be improved by regional and national regulations for industrial and vehicle emissions and indoor air quality by regulations about building materials and ventilation. Street layout and building siting can help provide ventilation without wind tunnels, but such neighborhood-level actions are just part of a very large picture. Similar points can be made about water quality, noise, the health effects of energy generation,such as respiratory problems, and health issues related to climate change, such as animal and insect-borne diseases, floods, and droughts.

Second, exposure influences health over different time periods. Health risks may be immediate, as in exposure to certain toxics or a disastrous storm. Alternatively, hazards might cause serious problems down the road such as long-term exposure to air pollution or chronic loud noises. Many aspects of healthy neighborhood planning aim to achieve health benefits or foster healthy behaviors and limit unhealthy exposures in the short term. Yet some strategies, while good planning in the here and now, do not achieve their full array of health benefits until fairly far into the future. This is particularly the case in three areas—water quality (low impact design to improve aquifer recharge over decades), new energy sources (relevant to health in terms of air pollution and long-term climate change), and better waste systems (with longer-term effects on exposures to chemicals).

The propositions that follow do not necessarily divide out the long- and short-term oriented actions. They do, however, focus on what can be done at the neighborhood level as opposed to other scales.

Further, the health effects and potential solutions of harmful exposures vary greatly, depending on the specific hazard or events, vulnerability to that hazard, exposure (proximity, or concentration or degree of the hazard), and time factors. That said, the neighborhood is an important part of people’s daily experience and some actions at that level can be helpful in reducing risks in the short and long term.




Evidence about Health

Evidence about the prevalence of hazards, their health effects, and those groups that are most vulnerable indicates that while some deaths are attributable to harmful exposures, the hazards also cause a great deal of disease, disability, and disruption. Key hazards include:



	Pollutants and chemicals: Toxic chemicals, especially those that contribute to indoor and outdoor air pollution, are responsible for millions of deaths annually.1 Contaminated drinking water, poor sanitation and hygiene are estimated to cause over 1.7 million deaths annually, particularly as a result of diarrheal disease.2 Exposure to chemicals through waste disposal
[image: Figure 33. Health risks related to hazards, vulnerability, and exposure over time]Figure 33. Health risks related to hazards, vulnerability, and exposure over time

The relationship between health risks and short- and long-term health outcomes is complex. It can change over time and vary based on numerous background factors, which influence the magnitude, vulnerability, and exposure to those risks.
Source: Developed by authors

and processing is linked to asthma, respiratory and heart disease, cancer, and low birth weight, though health risks vary based on proximity and waste management practices (Table 23).3


	Natural disasters: Natural disasters affect millions of people every year. Between 2002 and 2011, natural disasters killed on average over 100,000 people per year.4 The rates of natural disasters are increasing, in part, due to climate change.5

	Technological disasters: Transportation, industrial, and other accidents, such as nuclear power plant accidents and mass communications crashes, are categorized as technological disasters.6 Between 2002 and 2012, technological disasters on average killed over 8,000 people and affected over 1.1 million people each year.7

	Environmental noise: Finally, environmental noise affects the health and quality of life of millions of people. For example, the World Health Organization estimates that in Europe alone “one in three individuals is annoyed during the daytime and one in five has disturbed sleep at night because of traffic noise.”8




Identifying vulnerable groups can help planners decide which areas and groups should be prioritized for toxics, noise, and disaster mitigation measures.


Table 23. Global deaths from air pollutants, chemical exposure, and natural disasters





	Hazards

	Annual Global Deaths Due to Hazard/ Percent of Deaths Due to Hazard (g)




	








	Indoor air pollutants (2012) (a)

	4.3 million/7.8 of annual deaths%



	Outdoor air pollutants (2012) (b)

	3.7 million/6.7%



	Chemicals (single chemicals, occupational exposures, and acute poisoning) (2004) (c)

	1.3 million/2.6%



	Contaminated drinking water and poor sanitation/diarrhea (2002) (d)

	1.7 million/3.4%



	Natural disasters (global annual average 2002–2011) (e)

	107,000/0.2%



	Technological disasters (global annual average 2002–2012) (f)

	8,735/0.02%






Indoor air pollution is the greatest environmental hazard to contribute to global deaths, followed by outdoor air pollution, other chemicals, and contaminated drinking water and poor sanitation. Global deaths by natural and technological disasters represent a smaller share of global deaths due to such hazards, but one that is increasing as a result of climate change.




Sources: (a) WHO 2012; (b) WHO 2014; (c) Prüss-Üstün et al. 2011, 6–7; (d) WHO 2015d; (e) Guha-Sapir et al. 2013, 1, 3; (f) Guha-Sapir et al. 2015; (g) U.S. Census Bureau 2015









Connections

Reducing exposures often involves implementing policies or technologies that are not specific to neighborhood planning and design. However, there are some issues relevant to neighborhoods and districts. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout





To further investigate, look at:



	Proposition 18: Reduce pollutants and chemicals at the source, and separate people from toxins through buffers, technology, or design

	Proposition 19: Separate people and infrastructure from areas vulnerable to natural disasters, and build in resilience through technology or design

	Proposition 20: Reduce unwanted local noise exposure at the source, and separate people from noise through buffers, technology, or design






[image: fig0046]
Despite contributing to millions of deaths annually, many interventions to prevent air pollution happen beyond the scale of the neighborhood.









Proposition 18: Reduce pollutants and chemicals at the source, and separate people from toxins through buffers, technology, or design

Preventing toxins from being released in the community is the most effective way to reduce human exposure to harmful chemicals. Other approaches include establishing greater distance between residential, commercial, and recreational sites and polluted areas, and better technologies and designs.



How It Works

Exposure to environmental toxins—or poisonous substances—can cause severe health effects ranging from respiratory infections to birth defects, cancer, and death.9 However, not all environmental toxins are related to issues that are controllable by the planning and environmental design fields at the local scale. For example, much of what can be done about fossil fuels, water pollution, and waste management is not about neighborhood planning. Rather, it occurs at the building level, such as efficiency measures and ventilation upgrades, or at the policy level through regulations and financial incentives.




Evidence about Health

The links between exposure to toxic chemicals and health are well researched with many systematic reviews on the health risks of specific toxins and pollutant sources. Prüss-Üstün et al.’s systematic review of 95 articles between 1990 and 2009 found that “in total, 4.9 million deaths (8.3 percent of total) and 86 million Disability-Adjusted Life Years (DALYs) (5.7 percent of total) were attributable to environmental exposure and management of selected chemicals in 2004.”10


Air pollution

Dirty fossil fuels (oil, gasoline, coal, and natural gas) and biomass (wood, charcoal, dung, and crop residues) are major sources of toxins found in air pollution, along with greenhouse gas emissions. They cause a number of health effects, including chronic obstructive pulmonary disease, asthma; premature deaths; respiratory diseases; infections; allergies; headache, dizziness, and nausea from carbon monoxide; neurological impacts from leaded fuel; and lung cancer.11 Neighborhood design can exacerbate or reduce existing air pollution through air circulation and dispersion patterns; the location of busy roadways and industrial and waste sites; and the presence or lack of vegetation.


Table 24. Neighborhood-scale sources and pathways of human exposure to toxins





	Exposure

	Sources of exposure

	Neighborhood and district pathway example




	








	Neighborhood-scale




	Drinking water

	Ingestion of drinking water contaminated with toxic chemicals from industrial effluents, human dwellings, agricultural runoff, oil and mining wastes, or from natural sources
	Runoff from lawns; sewerage overflow; local industrial waste



	Food

	Consumption of food contaminated with chemicals at toxic levels through agricultural practices, industrial processes, environmental contamination, and natural toxins
	Local gardening in contaminated soil



	Outdoor air

	Inhalation of toxic gases and particles from vehicle and industrial emissions, or naturally occurring sources such as volcanic emission or forest fires
	Vehicle emissions, industrial production



	Soil

	Ingestion (particularly for children) or inhalation of soil contaminated through industrial processes, agricultural processes, or inadequate household and industrial waste management
	Children playing in contaminated soil



	Not at the neighborhood scale




	Human to human

	Fetal exposure to toxic chemicals during pregnancy (through placental barrier) or through consumption of contaminated breast milk
	
*





	Indoor air

	Inhalation of pollutants released during indoor combustion of solid fuels, tobacco smoking, or from construction materials and furnishings
	
*





	Non-food consumer products

	Exposure by ingestion, inhalation, or dermal exposure to toxic chemicals contained in toys, jewelry and decoration items, textiles, food containers, or consumer chemical products
	
*





	Occupation exposure

	Chronic or acute exposures through inhalation, skin absorption, or secondary ingestion of toxic chemicals or by-products of industrial processes such as agriculture, mining, or manufacturing
	
*








Source: Modified from Prüss-Üstün 2011, 3, used with permission of WHO Regional Office for Europe 180


* Not at the neighborhood scale (e.g., consumer product, building. workplace)








Water pollution

Urban runoff and waste water from precipitation, discharges from construction, industrial systems, and combined sewer overflows often carry large amounts of contaminants.12 Stormwater tends to have a higher content of heavy metals whereas wastewater is a large source of organic and nitrogenous pollution.13 Additionally, because urban areas have a larger proportion of impervious surfaces than rural areas, rainwater and stormwater can cause flooding and runoff into sewers, streams, and bodies of water instead of flowing into the ground.14




Pollution from waste

Uncontrolled and improperly managed waste causes many health and environmental problems. Waste is often contaminated with chemicals, heavy metals, microbes, and fecal matter.15 It can attract insects and rodents and pollutes drinking water, food, and soil. Residential proximity to hazardous waste sites, landfills, and old incinerators has been associated with many diseases and birth defects. However, harmful health effects from residential proximity to waste sites are likely contingent on how well these services and sites are managed and regulated—for example, uncontrolled dumps versus regulated and controlled landfills or incinerators.16 Environmental pollution from uncontrolled urban waste is especially a health concern for pregnant women and children.17 Ideally, where technology is available, waste can be turned into energy production.18






Actions

Many of the most effective actions are regulatory. Neighborhood planning and design interventions can help supplement more comprehensive policies and regulations.


[image: Figure 34. Urban planning and design actions to increase atmospheric dispersion of air pollution]
Figure 34. Urban planning and design actions to increase atmospheric dispersion of air pollution




Such actions include siting developments to take advantage of natural air flow and stepping back buildings to allow dispersion.


Source: Adapted from Whinston-Sprin 1986





Table 25. Neighborhood-scale strategies to reduce health risks from hazards





	Type of strategy

	Neighborhood and district examples




	








	Reduce hazards at the source

	• Neighborhood street patterns to capitalize on prevailing sun, shade, and wind pattern s(a)
• Trees and vegetation to lower energy use and promote urban cooling (a)
• Coal, oil, and natural gas based fuels, reduced through household weatherization and energy-efficiency improvements
• On-site renewable energy (solar, wind), district energy, smart-grids, or eco-districts
• Water efficient policies, technologies, and landscaping to reduce water use (b)
• Community waste reduced, reused, recycled and composted as much as possible (c)
• Biomass power generation carefully designed to avoid air quality problems
• Transportation and parking policies that promote walking and cycling (d)



	Buffer people away from hazards

	• Hazardous land uses zoned away from residents



	Mitigate with technologies or design

	• Centralized sanitation and sewer systems (separate stormwater and sanitation water) (e)
• Water-sensitive urban design (to filter pollutants) (f)
• Building improvements such as ventilated stoves, non-toxic, and low-toxic construction materials
• (Clean) incinerators and well-managed landfills (g)






Sources: (a) Davoudi et al. 2009, 38, 39; Stone et al. 2010, 1427; (b) Bernstein 1997; Dixon et al. 2014; Hilaire et al. 2008; Kentet al. 2006; Postel 1997; Wang 2015; (c) Kemp et al. 2007, 85; Powrie and Dacombe 2006; Seadon 2006; Seadon 2010; U.S. EPA 2002; (d) Reiter and Kockelman 2015; (e) Benova et al. 2014;Dangour et al. 2013;Fink et al. 2011; Hunter et al. 2010;Schwarzenbach et al. 2010, 127; (f) Davis et al. 2009; Schueler 2000; Scholes et al. 2008; (g) Kemp et al. 2007; Powrie and Dacombe 2006; Seadon 2006; Seadon 2010; U.S. EPA 2002







[image: Figure 35. Street patterns for renewable and efficient energy use]
Figure 35. Street patterns for renewable and efficient energy use




Street patterns and building orientation can take advantage of natural sun exposure to maximize heating and cooling.


Sources: Developed by authors





[image: Figure 36. Various water-efficient technologies and landscaping approaches]
Figure 36. Various water-efficient technologies and landscaping approaches




Top: Xeriscaping—the use of native vegetation to landscape. Bottom: Technology like graywater recycling reduces water use.


Sources: Developed by authors





Reduce toxics and pollutants at the source




Table 26. Neighborhood interventions to reduce waste and increase reuse, composting, and recycling





	Category

	Examples




	








	Prevent waste (reduce and reuse) (a-j)

	• Funding for neighborhood pilot projects targeted to the needs, barriers, motivations, and norms of the community
• Coordinating local activities, e.g. designated neighborhood freecycle location, organized neighborhood or block yard sales
• Incorporating scrap dealers, waste pickers, scavengers into organized or formal co-operatives



	Recycle and compost waste (b, f, h)

	• Distributing composting bins, kitchen caddies, and biodegradable bags, advice leaflets, and information packs
• Providing recycling and composting bins alongside all public community trash bins






Sources: (a) Barr 2007 (b) Bass et al. 1991 (c) Bulkeley and Gregson 2009 (d) Cox et al. 2010, 208 (e) Darnton et al. 2006 (f) Dixon et al. 2014, 267 (g) Ebreo and Vining 2001, 447 (h) Kurlan 2006 (i) Seadon 2006 (j) Seadon 2010







	
Orient developments to best take advantage of sunlight and natural ventilation in order to reduce energy use and associated pollutants.


Solar and wind orientation and vegetative cover of streets, lots, and buildings can greatly alter the temperature of structures, affecting energy use, greenhouse gas emissions, and human health and comfort.19 Where trees are not practical due to water scarcity, other forms of shade should be used, such as awnings, overhanging roofs, and colonnades.20



	
Use and promote water efficient policies, technologies, and landscaping to reduce water use.


Efficient water use can reduce wastewater runoff, thus minimizing groundwater contamination from toxics and ensuring that water sources can be naturally replenished.21 Neighborhood strategies include water efficient technologies (high-efficiency irrigation systems, recycling gray water, smart metering), the watering of lawns and landscaping at restricted times or days, tiered pricing of water use (where higher rates of use get higher prices), and low-water-use landscaping (such as xeriscaping in desert climates).22






	
Use public interventions and educational campaigns to reduce waste and increase reuse, composting, and recycling.


A comprehensive solid waste management program seeks primarily to prevent waste in the first place (reduce and reuse), then recycle and compost waste into new uses, and finally dispose
of waste safely through (clean) incinerators and well-designed landfills.23








Buffer people from toxics and pollutants


	
Separate incompatible uses from one another.


Separating incompatible land uses, such as residential and industrial activities, can prevent chemicals from entering the water stream or can isolate residential areas from sources of pollution.
Table 27 indicates preferable distances from toxic source to residential area to limit exposure and health risks.






Table 27. Acceptable distances from harmful exposure to residential area to reduce negative health risks





	Distance from Residences

	Site Type




	








	At least 2 km or1 .2 miles (a)

	• Landfills



	At least 3 km or1 .9 miles (a, b)

	• Toxic waste site
• Coal mining
• Oil refineries



	100–500 meters or up to 0.3 miles (c)

	• Busy roads and factories



	>3–5 km or 2–3 miles, and depending on a population size, 16–48 km or 10–30 miles (d, e)

	• Nuclear power plant






Sources: (a) Porta et al. 2009, 8; (b) Brender et al. 2011, 38, 49; (c) Zhou and Levy 2007, 8; (d) U.S. NRC 2014; (e) Pearlman and Waite 1984, 16–18









Mitigate exposure to toxics and pollutants with technology


	
Separate stormwater and sanitary water in water treatment infrastructure, and create stormwater sedimentation tanks.


Upgrading sewage treatment is one of the most important interventions for preventing health problems from microbes, parasites, and toxins.24 It also can prevent overflows during storm events and can be used to recycle wastewater (graywater).25






	
Use water-sensitive urban design in areas vulnerable to stormwater runoff.


Water-sensitive urban design strategies that collect runoff and allow it to penetrate the soil slowly have the greatest ability to remove pollutants (suspended solids, nutrients, hydrocarbons, heavy metals).26 Examples include infiltration or bioretention basins; rain gardens; constructed wetlands; porous paving; soakaways; infiltration trenches and strips; direct roof drains to rain barrels, gardens, or yards; and riparian (vegetative) buffers beside streams and rivers.27






[image: Figure 37. Water-sensitive urban design examples]
Figure 37. Water-sensitive urban design examples











Connections

Toxic exposures are a particular problem for children—though depending on the source, many other population groups may be affected. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout

	Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health








Proposition 19: Separate people and infrastructure from areas vulnerable to natural disasters, and build in resilience through technology or design

People and infrastructure need to be separated from and resistant to potential hazards, since neighborhoods in close proximity to unstable soil, coastlines, and waterways have an increased vulnerability to natural disasters and drought as they occur more frequently over time.



How It Works

The Office of US Foreign Disaster Assistance (OFDA) and Center for Research on the Epidemiology of Disasters (CRED) identifies five categories of disasters:28


	Natural (including earthquakes, volcanoes, storms, floods, extreme temperatures, droughts, or wildfires)

	Biological (such as epidemics, insects, or animal stampedes)

	Technological (such as nuclear power plant accidents or mass communications crashes)

	Economic (such as a financial system collapse)

	Terrorism





Natural disasters are the most common type of disaster, affecting millions of people every year with the largest numbers of people affected by floods, droughts, and storms.29 Extreme storms, floods, and droughts will be an ongoing, increasing concern for urban planning and design, due to climate change.30




Evidence about Health


[image: Figure 38. Average number of people affected by natural disaster disasters each year 2004–2014, by type]
Figure 38. Average number of people affected by natural disaster disasters each year 2004–2014, by type




Source: EM-DAT International Disaster Database




According to OFDA/CRED data, from 2004 to 2014 on average over half of disaster victims worldwide were from floods, 20 percent from droughts, and 20 percent from storms (see Figure 38). The geographic distribution of disaster victims was concentrated in Asia and Africa, which together accounted for 95 percent of the global victims of natural disasters.31 Formal and informal developments in close proximity to coastlines, waterways, or geological hazards have increased environmental vulnerability to floods, storms, sea-level rise, landslides, and unstable soils.32 As Figure 39 shows, health risks from disasters occur directly, but they also happen indirectly through events such as the destruction of infrustructure.


[image: Figure 39. Disasters’ effects on health risks]
Figure 39. Disasters’ effects on health risks




Sources: Based on, HAPI 2014m, 5–6; Alderman et al. 2012, 38–45; Bellos et al. 2010, 1; Bhutta et al. 2009, 45; Chaffee 2009, 50; Chan et al. 2009; Coleman 2006; Doocy et al. 2013a, 21; Doocy et al. 2013b; Guha-Sapir et al. 2013; Harville et al. 2010, 68, 84; Kimbrough et al. 2012; Maslow et al. 2012, 1186; McLaughlin et al. 2012, 1222; Norris 2002; Stanke et al. 2012; START 2012; UNSCEAR 2008, 15, 17; Uscher-Pines 2009, 2, 5.



Urban environments may be particularly vulnerable to natural disasters. Large populations living in cities and megacities mean


there are more concentrations of people who can be affected by hazards. Spatial segregation of the urban poor brings an increased likelihood of their residences being in a vulnerable area.33 Women and children tend to have worse disaster health outcomes generally, and older adults face an increased risk of drowning in floods, death from earthquakes, and sensitivity to extreme temperatures (especially heat). Other vulnerable groups include low-income people and people in low-income countries, those with chronic diseases, and individuals in medically underserved communities, such as poor and rural communities.34,35


Table 28. Neighborhood-scale strategies to reduce health risks from natural disasters





	Buffer people away from hazards

	• Use climactic and vulnerability information to inform urban planning and design, including location of development (a)
• Limit development in areas vulnerable to disasters, such as floods or landslides (b)



	Mitigate with technologies or design

	• Landscape to mitigate disasters, for example vegetative buffers for flood prevention along waterways or climate appropriate landscaping (c)
• Provide early warning systems and risk communications (d)
• Incorporate water efficiency, such as low-flow technologies and water recycling
• Use building and construction technologies to make buildings in areas vulnerable to disasters more resilient (e)






Source: (a) Godschalk 2003, 140; Romero-Lankao et al. 2012; Rosenthal et al. 2014; Berke and Smith 2009; Kidokoro et al. 2008, 19, 114; Schwab 2011, 49; (b) Berke and Smith 2009; Coppola 2011, 21, 26; Godschalk 2003, 141; (c) Stone et al. 2010; Adger et al. 2005, 1038; Berke and Smith 2009; Wamsler 2014, 130–133; (d) Adger et al. 2005, 1038; Chan et al. 2009, 55; Coppola 2011, 26; Kidokoro et al. 2008, 20; (e) Berke and Smith 2009; Coppola 2011, 21, 26; Kidokoro et al. 2008, 20






At the neighborhood level, planning can locate development away from likely natural hazards. Such efforts can also help mitigate problems such as drought or floods with water sensitive designs and use neighborhood social networks for early warning.




Actions


Buffer people from disaster prone areas


	
Assess the potential health and environmental risks of development projects and plans from disasters and other hazards.


Conduct an inventory of the current population, housing stock, infrastructure, urban climactic and vulnerability information, and existing or proposed hazards to identify sites and groups that are more at risk for health effects from disasters.36



	
Limit or relocate development in areas prone to floods, sea-level rise, and severe storms (e.g., hurricanes).


Regulations or housing relocation programs can reduce future injuries, fatalities, and destruction by preventing residents from moving to disaster-prone areas or assist in relocating those already there.37 While expensive, such programs will increase in numbers as public and insurance costs of disasters increase.








Mitigate disasters with technologies and techniques


	
Mitigate water-, heat-, and fire-related disasters with context-sensitive landscaping.


Vegetation, xeriscaping, and other landscaping techniques can reduce risks from extreme heat, floods, wind, drought and other natural disasters.38






	
Enhance warning systems and risk communication between decision makers and residents with neighborhood-level actions.


Warning systems can be “low-regret measures,”39 with low costs and potentially high benefits, to alert the public to hazards, including heat events, floods, earthquakes, or storms.40 The neighborhood-level implications have not been explored but could include signage clearly indicating previous flood levels, for example.






	
Construct buildings to be more resilient against natural disasters.


This may include better building insulation and material selection to protect against extreme heat or cold, harvesting of rain and groundwater and storage of water for droughts, or strengthening of building design and regulations to protect from floods, sea-level rise, earthquakes, or storms.41










Connections

Most places are vulnerable to some kinds of hazards, but making them more resilient can help, including making it easier for people to evacuate if necessary. To understand this proposition better, go to:



	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales, and this is true of neighborhoods as well

	Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different

	Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces

	Principle 5. Access: Provide options for getting around and increasing geographic access








Proposition 20: Reduce unwanted local noise exposure at the source, and separate people from noise through buffers, technology, or design

Planning and design interventions—along with policies, regulations, and new technologies—can reduce exposure to environmental noise, which can be especially burdensome in densely populated areas.



How It Works

Table 29. Health effects of environmental noise, based on location, duration, and noise level
	Specific Environment	Health effect(s)	Noise dB(A)	Duration (hours)
	

	Outdoors (a)	Annoyance	55+	16
	Noise outside bedrooms (a, b)	Sleep disturbance; secondary effects: mental health impacts, increased risk of injury	45–60	8
	Transportation noise: road traffic, aircraft noise (a, b, c, d)	Cardiovascular risks, children’s cognition and memory problems	55–75	Long-term
	Occupational noise (d)	Hypertension, heart disease, increased risk of heart attack	80–100	Long-term
	Events/festivals (a)	Hearing impairment	100+	4

Sources: HAPI2014d, 3, citing (a) Berglund et al. 1999; (b) Fritschi et al. 2011, 45; (c) Babisch 2006; (d) van Kempen et al. 2002, 314



Environmental noise exposure is not a life-threatening public health issue, but it is a problem increasing due to urbanization.42 To some extent, environmental noise emitted from transportation, construction, manufacturing, and industrial activities and large gatherings, such as concerts, festivals, and sporting events—is an inherent part of urban life. But research consistently shows that environmental noise can affect overall quality of life, and planners should consider these effects:



	At the neighborhood scale, planners can identify areas at risk for excessive noise levels.

	Given the sensitivities of vulnerable populations to noise exposure (discussed later), special consideration should be taken to reduce environmental noise in areas that children and older adults frequent, including schools, playgrounds, parks, community and


senior centers, nursing homes, residential developments, and other facilities that cater to the young and old.43


	Planners can implement noise reduction measures by focusing on vehicular traffic flow and speeds. Vehicles produce more noise when they accelerate to higher speeds and produce breaking noises as they decelerate.

	Planners and designers can buffer residents from noise by taking building site and orientation into consideration.

	Technology or design strategies include barriers that block the line of sight from the noise source—such as buildings, walls, and geographic contours (hills)—create “sound shadows” that absorb, transmit, or reflect sound and force sound waves to travel a longer path, lowering perceptible noise levels.44





[image: Figure 40. Health risks associated with environmental noise]Figure 40. Health risks associated with environmental noise

Sources: Babisch 2002, Fritschi et al. 2011, used with permission of WHO Regional Office for Europe





Evidence about Health

The health risks associated with noise exposure are greater once sound reaches 55 decibels (dB) during the night and 70 dB during the day, and over long durations. Table 29 summarizes these health risks in specific settings. Certain age cohorts, mainly children and older adults, are most vulnerable to the health risks posed by environmental noise. Short-term environmental noise can impair children’s cognitive skills,45 and older adults are more vulnerable to the cardiovascular effects of noise exposure than other age groups.46 Reducing noise levels can provide short-term and immediate health benefits.

There is consensus that environmental noise from air and vehicular traffic at excessive levels is linked to cardiovascular disease.47 However, less is known about the effect of other environmental noise sources such as rail, the duration and volume that pose the most risk for cardiovascular effects, the different health

outcomes based on gender and age, and the long-term effects of chronic noise on children.48


Table 30. Neighborhood-scale strategies to reduce health risks from environmental noise





	Reduce hazards at the source

	• Analyze existing noise patterns to target interventions and inform plans (a)
• Use strategies to slow traffic and reduce noise from cars (b)



	Buffer people away from hazards

	• Avoid putting flight paths and heavy traffic near residences and vice versa (c)
• Consider site and building positioning to minimize noise exposure (d)



	Mitigate with technologies or design

	• Noise walls (e)
• Quiet road pavements (b)
• Building improvements (g)






Source: (a) Berglund et al. 1999, xviii;(b) Moudon 2009, 170; (c) Daigle 1999, 157; (d) FHWA 2011; (e) Daigle 1999, 137; (f) Dzhambov and Dimitrova 2014, 157; (g) WHO 1999, 77; Murphy and King 2015, 225; FHWA 2011






Since environmental noise is concentrated in urban areas, it is often combined with air pollution and other exposures. Yet, according to the World Health Organization, “the health impacts of the combined exposure to noise, air pollutants, and chemicals are rarely considered in epidemiological studies. Combined exposures occur, for example, when people are exposed to road traffic where noise and air pollution co-exist.”49




Actions

Neighborhood planning and design interventions can help supplement more comprehensive policies and regulations (Table 30).


Reduce noise at the source


	
Analyze existing noise patterns to target interventions and inform plans.


Monitoring human exposure to noise and assessing the effectiveness of existing noise policies are important to understand the “soundscape” and determine the most effective interventions.50 For example, England’s Department for Environmental Food and Rural Affairs creates noise maps in order to inform noise action plans for large urban areas, transportation services, and industrial sites throughout the country (see Figure 41).51



	
Use strategies to slow traffic and reduce noise emitted from cars.


Lowering traffic speeds in noise-sensitive areas, adopting “quiet” road pavements, or incorporating time restrictions on noisy activities can all reduce

noise.52 The World Health Organization has documented that reducing truck speeds from 90 to 60 km/hr (56 to 37 mph), or car speeds from 140 to 100 km/hr (87 to 62 mph) on concrete roads can reduce maximum sound levels by 5 and 4 decibels, respectively.53


[image: Figure 41. Road noise mapping in central London, UK]
Figure 41. Road noise mapping in central London, UK




The colors in this map represent the environmental noise transmitted in this London neighborhood, measured in decibels. The purple and red (or darker) bands indicate greater volumes, and perhaps not surprisingly, are located along a major roadway. The orange, yellow, and green clusters (lighter colors) indicate lower noise volumes and can be found along narrow side roads and between buildings.


Source: England’s Department for Environmental Food and Rural Affairs (http://services.defra.gov.uk/wps/portal/noise).











Buffering people from noise


	
Designate compatible land uses to separate noise sources from vulnerable groups and areas.


Designating undeveloped land as open space or land near highways, railways or airports for light industrial or commercial purposes can create barriers between the noise sources and sensitive areas such as residential areas, schools, and hospitals.54



	
Consider site and building positioning to minimize noise exposure.


Positioning of new development can minimize noise impacts by “capitalizing on the site’s natural shape and contours.”55 Hong Kong has done a great deal of work in this area.



	
Optimize the layout of residential structures in relation to streets, businesses, and schools to buffer residents from exposure to environmental noise.


Within buildings, room arrangement, window placement, and location of balconies and other features such as courtyards and balconies can help control exposure to environmental noise.56 Urban green spaces and vegetation can reduce negative perceptions of noise.57








Mitigate noise with technology and techniques


	
Erect noise walls or fairly continuous buildings as a barrier between major roadways and sensitive land uses.


Noise walls—in the form of berms or earth mounds, vertical walls, or a combination of both—can be an effective noise reduction strategy near highways, busy roads, railroads, and even airports, reducing sound, on average, by 5 to 12 decibels.58










Connections


[image: fig0047]
Noise walls along busy roads and highways can reduce sound significantly for nearby homes.






Although it is virtually impossible to eliminate environmental noise, efforts can be taken to reduce the volume and frequency of unwanted noise and to separate people from noise sources. To understand this proposition better, go to:



	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices

	Proposition 9: Create mixed-use neighborhoods with a balance of activities that support good health

	Proposition 10. Provide enough density of population to support services for a healthy lifestyle

	Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road-users






[image: Figure 42. Noise mitigation design measures at a Hong Kong development]
Figure 42. Noise mitigation design measures at a Hong Kong development




Site and building positioning, and architectural features can mitigate noise exposure from surrounding areas and within the development.


Source: Adapted from Government of Hong Kong Environmental Protection Department (EPD) 2015.







Principle 8
Implementation

Create diverse actions over time.



[image: fig0048]
 



Places that make big changes in patterns of behavior, exposures, and connections—or that prevent large changes from happening—typically combine a range of different implementation approaches at the same time, and over time.





Table 31. Implementation approaches to build and maintain healthy neighborhoods and districts





	Implementation approach

	Examples




	








	Built projects

	• Private developments
• Public sector infrastructure



	Master plans at various scales (region, municipality, district, small area)

	• District or neighborhood municipal plans



	Regulations, codes, ordinances, and standards

	• Ordinances for land-use zoning
• New development controls
• Tree and landscape protection



	Policies, guidelines, performance criteria

	• Design guidelines



	Incentives and bonuses

	• Providing extra resources for doing the right thing, for example allowing more housing units to be built if developers provide parks and trails



	Commissions, boards, review processes, committees, associations

	• Boards and committees reviewing proposals and existing places and suggesting changes to make them healthier



	Programming

	• How places are used—from festivals to book clubs



	Pricing

	• How much it costs—making it less expensive to do the healthy thing



	Education and awareness-raising

	• Books on healthy planning and design
• Talks about options
• Tours of existing healthy places






Several strategies can be implemented—alone or coordinated with other efforts—to create healthy neighborhoods.

Source: Table developed by authors







How It Works


Many ways to implement

Implementation involves taking specific actions to get something done. While it may be obvious that a place is created by constructing things, how those buildings and landscapes are designed, maintained, and used is typically a more complicated process. As Table 31 demonstrates, implementation can take a number of forms, alone or in combination with other actions. With so much information and guidance about making places healthier, why is it not a more common practice? Rather, implementation is always a difficult problem for projects at the urban scale. This involves a number of issues:

Complex setting: Whether a neighborhood is built from scratch or redeveloped, it is part of a set of complex physical, economic, social, regulatory, and ecological systems that have their own trajectories. A neighborhood or district needs to be part of these larger systems:



	Connecting to transportation and communication networks locally and regionally.

	Creating housing units that fit regulatory requirements and can sell to people who may want to resell later—that is, housing that can fit within the wider market.

	Providing open spaces for recreation and green infrastructure that are part of a larger network of such spaces.

	Operating businesses that are viable.

	Engaging with civic and governmental spaces and programs at varying geographies from schools, libraries, community centers, and faith communities to hospitals, garbage collection, and policing.





These other systems all have their own logics, and the district or neighborhood of interest may benefit or not. It is possible for neighborhood-level actions to have some influence outside the immediate area but unrealistic to think that influence can dramatically change the shape of these larger systems. Savvy implementation works out how to operate within this context, using its positive aspects and working around the negatives.

Multiple authors: Unlike a small building that may be on a single site with one client, one designer, and one builder, a large urban project or a plan for a district requires input from multiple people and organizations over years and even decades. Comprehensive coordination is difficult due to the nature of organizations—governments, private sector entities, and community groups—and their competing interests and internal divisions. This affects all attempts to improve urban areas, including work to make healthier places. It is vital to build alliances and to ensure that healthy placemaking is a long-lasting goal of organizations involved.

Multiple health dimensions: Large projects, which even at the neighborhood-scale is not very large in an urban setting, affect multiple dimensions of health.



Exemplary health places are often very small or do one thing well—it is very complicated to do more comprehensive work at a large scale.





However, it is rarer that they affect each and every dimension in a positive way for all population groups. Thus making a healthier place involves prioritizing important issues while engaging many different topics at once. This is why when healthy places are highlighted as exemplars, they are often very small or do one thing well—it is very complicated to do more comprehensive work at a large scale.

Different people, different effects: There is also a complicated relationship between people and place. Those with less education and fewer financial resources often have worse health outcomes because they may have fewer means to learn about or engage in healthy behaviors, particularly ones that are complicated or expensive or both. Older people and children also have additional health concerns and limitations. So the same place inhabited by different people will have different health outcomes. For example, a recreational facility with hilly terrain may be terrific for exercise for the able-bodied but unattractive to the frail who will need assistance walking.

Evolution over time: Neighborhoods and districts evolve over time and may have different strengths related to health at different periods. This means the best plan at one time may not be the best at another. Typical processes include:



	Physical aging of the buildings and infrastructure, requiring reinvestment (an opportunity for making them healthier, or not).

	Aging and mobility in the population, changing the demographic mix.

	Economic and demographic changes associated with redevelopment or the lack of it.

	Changes in the surrounding context.

	Cultural evolution and education changing how people live their lives and use the spaces.







Table 32. Evaluation topic checklist





	Question

	Considerations to evaluate

	Yes

	No

	Maybe




	








	Is the neighborhood or district connected to these larger systems?

	• Local and regional transportation and communication networks
	□

	□

	□




	• Housing that both fits within regulatory requirements and the wider market
	□

	□

	□




	• A network of open spaces for recreation and green infrastructure
	□

	□

	□




	• Viable businesses
	□

	□

	□




	• Civic and governmental spaces and programs
	□

	□

	□




	Does the project or a plan prioritize health issues, and engage many different topics at once?

	□

	□

	□




	Does the project or a plan address how the plan or proposal may influence health outcomes among different types of people (e.g. older adults, low-income adults, children)?

	□

	□

	□




	Is the project or a plan coordinated with multiple people and organizations?

	• Government agencies
	□

	□

	□




	• Private sector entities
	□

	□

	□




	• Community groups
	□

	□

	□




	Are the following changes overtime addressed when evaluating the project or a plan?

	• Physical aging of the buildings and infrastructure
	□

	□

	□




	• Aging and mobility of the population
	□

	□

	□




	• Economic and demographic changes associated with redevelopment or the lack of
	□

	□

	□




	• Changes in the surrounding context
	□

	□

	□




	• Cultural evolution and education changing how people live their lives and use spaces
	□

	□

	□







Implementation can take a number of forms, alone or in combination with other approaches. This checklist highlights key questions to consider when evaluating implementation appproaches being used.


Source: developed by authors









Actions


[image: fig0049]
A place should serve more than one group and one purpose. This place combines mixed land use, handicapped parking, a taxi stand, shade, and seating.






How can healthier places get implemented? Systematic evidence comes primarily from case studies and histories of specific projects and plans in Asia, Europe, the United States, and Australasia.1 Overall they point to a number of key elements and actions for implementation over time:



	
Find a champion.


At key points, particularly when there is innovation, someone needs to be a strong proponent and build coalitions. When a healthy place is part of a larger area that may not value

health in the same way, there needs to be someone to push the health agenda forward.2 This is not the hero who single-handedly puts everything in place but rather someone who can keep the process going forward because that person is politically powerful, such as a mayor. Or it may be someone who is in a good position to advocate for health allied with someone skilled at fostering collaborations between multiple public constituencies involved in deliberating about and using spaces. Without such a proponent, or team of proponents, there is often no voice for health.



	
Do more than one thing for more than one group.


This has been a theme of this volume. Having a place that works for multiple people to further multiple aspects of well-being is important for health. It is also important for implementation, however, at least beyond a small single area with a short time frame. Examples like suburbanization—which provided houses for families, jobs for builders, a sense of possibility for society—demonstrate this. This is not to say that specialized environments are not possible, but they need to be seen to be more broadly useful. For example, an environment aimed at helping youth, such as a community center or specialized park, may help the wider community save money or disruption from vandalism or youth alienation.


Table 33. Monitoring types and potential sources of data





	Type

	Definition

	Example data sources




	








	Monitoring the broad process




	Process evaluation

	How it was conducted
	• Event logs—what happened, when, and with who
• Surveys—behavior, satisfaction
• Interviews with key participants



	Output evaluation

	Products of the process such as reports and modified decisions
	• Archival records/analyses of documentation such as reports, minutes, etc.
• Interviews with key participants



	Monitoring various outcomes




	Basic outcome evaluation

	Long-term inded and unintended effects on community and individuals
	• Observations of behavior and environments
• Surveys—behavior, satisfaction
• Interviews with key participants
• Indicators and standards (below)



	Goal attainment

	How well it achieved its aims
	• Archival records/analyses of documentation such as reports to identify goals
• Results from other evaluation types to assess attainment



	Peer review

	Whether it means processional standards
	• Professional peer panel/blue ribbon committee review



	Stakeholder evaluation

	Satisfaction of key parties
	• Surveys—satisfaction
• Interviews with key participants
• Participatory evaluation workshops such as identifying strengths, weaknesses, opportunities, and threats (SWOT); group interviews
• Participatory observation exercises such as community tours, site observations



	Standards

	Assessing against indicators and standards
	• Technical indicators for neighborhoods from available data such as census, property records, etc.
• Technical indicators from wider municipal/county/regional level such as regularly collected health indicators
• Participatory indicators from local engagement
• Standards such as national regulations for water quality and air quality
• Comparisons with peer locations such as park provision and accessibility






This framework provides a quick guide to key data sources or methods for monitoring and evaluating complex topics worthy of their own manuals. It should be noted that very few health statistics are available at a neighborhood level so such evaluations typically rely on other kinds of information.


Source: Adapted from Forsyth et al. 2010b; University of Kansas 2015b








	
Engage an institution that can shepherd the neighborhood over the long haul.


Places take a long time to build. The infrastructure and programs that make places work well on multiple levels—from community centers to shopping centers—can be costly at first. They are maintained and rebuilt. Some institution needs to bear that cost with an eye on the long term. There needs to be an entity that cares, can see the bigger picture, and can provide funding—a government, a nonprofit organization with a dedicated revenue source such as property assessments, or a very large-scale developer that maintains substantial ownership.



	
Develop a process for monitoring, evolution, and change.


Places evolve. Populations shift. Knowledge about health develops. There needs to be a way to make changes. It can be particularly tricky balancing an initial, presumably good plan with current needs. When is it watering down the vision and when it is being realistic? A monitoring and feedback process can help keep attention focused on important health issues (Table 33). A formative or diagnostic evaluation can be key to ongoing improvement.



	
Deal with the problems of success.


A place that is clearly better, including a successful, healthy neighborhood, can become a victim of its own success. For example, a healthy neighborhood may become more expensive because people are attracted to it. A really healthy neighborhood will have in place mechanisms—in this case, substantial amounts of permanently affordable housing—to reduce these negative outcomes.



	
Implement some quick wins to get things going and build connections.


Multifaceted plans for making neighborhoods and districts healthier have a lot of moving parts and likely a long list of actions. Some of the actions will be obvious priorities because they implement important goals. Others will be time sensitive—needing coordination with deadlines, other organizations, and the like. Whatever the priorities, it is important to head for at least some quick wins or low-hanging fruit. This involves having early successes to get support and allies. These help build momentum and may be inexpensive and reversible. For an existing place this might include events that start to use public space in new ways or the posting of uncomplicated signage. For a proposal, it may be establishing a collaboration and taking some initial steps.












Connections

Implementation of healthier places takes time and many different kinds of approaches. To understand this proposition better, go to:



	Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people

	Proposition 4: Understand that trade-offs are inherent in planning for health at all scales, and this is true of neighborhoods as well

	Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales

	Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices
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Implementing a neighborhood or district plan or project requires imput from multiple people and organizations over the long term. In the short term it is vital to build alliances to ensure that healthy placemaking is a long lasting goal of the partners involved.









Conclusion
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It is tempting to create a long-term plan and imagine that it is done. However, making the plan is just a beginning of a longer process of making a place healthier.


Most of the well-loved places in the world have gone through multiple versions over time via redevelopment, demolition, and rebuilding.





How It works

Plans need to be implemented over time, not just quick wins but more difficult long-term projects, collaborations, and programs:



	Some activities have to wait. Phasing is important. Most building needs a road system to be constructed first. A neighborhood or town center may be sparsely developed in an initial phase and then once the surrounding population grows can have additional activities filled in.

	It is very hard to create a place that feels rich and real from scratch. Most of the well-loved places in the world have gone through multiple revisions over time via redevelopment, demolition, and rebuilding.

	The development itself is changing as it ages. The physical place, even if built very well at first, will need maintenance and alterations, demographics will shift, the regional context will change because other places are evolving, and ideas about what is a good place will also evolve due to cultural shifts and new knowledge.

	The world changes. Technological innovations, or changes in regional infrastructure, may alter how people communicate and get around. There will likely be many changes in how places are used in coming years, with implications for creating healthy neighborhoods.

	The main health issues may change. A place initially created to reduce exposures to pollutants is addressing a very different kind of problem than one that will lead to healthy behaviors.




While it can be tempting to want to lock in the good ideas of today for the next 50 years and prevent shortsighted departures from the plan, this is not really possible.

How can a place be flexible or robust enough to respond to change over time?1 There are a number of dimensions that can allow this:



	Design with an eye for change. For example, some owners of shopping malls create an underlying framework that will allow the parking lots to be redeveloped in a pattern of blocks and streets. Later, the area can be filled with housing and public spaces.

	Do not overdesign and cut off options for reusing and repurposing later on. It can be tempting to highly design spaces; however, that can make it hard for them to evolve. Ironically, making spaces too flexible can also make them difficult to reuse, such as the vast open plan offices that do not allow for privacy.

	Make sure places work for multiple groups This helps build support for the perspective of considering health.

	Consider more than the physical space but also the process of building and using it over time. A process of monitoring and feedback allows adjustment over time




Creating healthy neighborhoods is thus a complex process. This process is important, however, because health is key to quality of life and making a healthy place will have wider benefits. It is also important because neighborhoods and districts are vital building blocks of urban areas and the locations of daily life experience. Making good neighborhoods and districts does much to make good towns and cities over the long term.
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Creating a healthy place is a complex process. Planning and designing places to work for multiple groups is one important step.









Appendix A: Actions checklist



	Directly from research evidence




	Informed by research




	General good practice





Principle 1. Importance: Examine how much health may matter in this place


Proposition 1: Figure out if there are good reasons for considering health


	Compile information from multiple sources, particularly where there might be controversy or different perspectives (see Table 3).

	Move forward in the book if there are any open questions relevant to health including large or irreversible changes, large physical areas or populations, existing concerns about health problems, and differential effects on vulnerable groups (see Table 2).

	Be cautious in moving forward if there seems to be no possibility of making changes.






Proposition 2: Identify an inital list of neighborhood-relevant health issues


	Identify an initial list of health issues balancing a need to focus on important topics with a need to understand links that are obvious (see Table 5).

	Consider the potential for differential effects on population subgroups such as children, older people, those with low incomes, with pre-existing conditions, and with other forms of marginalization (see Table 10).

	Use numerical indicators to aid this process of scoping as well as more qualitative assessments such as resident and professional perceptions.






Proposition 3: Figure out if anyone else cares


	Identify allies by figuring out who they are, understanding their roles and resources, and potentially making contact (see Table 7).

	Involve others in the project in a way that respects their time, capitalizes on their knowledge, and encourages joint ownership of a solution where that is needed.

	Identify strategies that aim to have multiple health benefits (e.g. physical activity options and mental health benefits from a park) in order to gain support and also make it more likely that a proposal will help at least one group.








Principle 2. Balance: Make healthier places by balancing physical changes with other interventions to appeal to different kinds of people


Proposition 4: Understand that trade-offs are inherent in planning for health at all scales and this is true of neighborhoods as well


	Understand that designing and planning a complete neighborhood involves engaging multiple needs and goals.

	Recognize and prioritize health trade-offs systematically (for example, Table 8).

	Identify actions beyond planning and design that can help foster a healthier place, mitigating some of the less than optimal characteristics in any design and planning approach.






Proposition 5: Appreciate that there is no ideal size for a healthy community, but different dimensions of health relate to different scales


	Consider how planning and design proposals are framed by scales beyond the neighborhood.

	Focus on good planning and design relevant to the size of a neighborhood or district.








Principle 3. Vulnerability: Plan and design for those with the most health vulnerabilities and fewest resources for making healthy choices


Proposition 6: Create a variety of housing options to promote housing choices within the neighborhood


	Take a lifecourse approach to creating a housing mix (e.g. different building types, universal design features).




	Provide housing of high physical quality (see Table 12).

	Use strategies beyond size and density to protect affordability, particularly in high-cost areas (see Table 11).






Proposition 7: Integrate universal design principles into neighborhood planning and design


	Use the core universal design principles as a checklist for neighborhood planning, design, and redevelopment (see Tables 13 and 14).






Proposition 8: Increase choice, access, and exposure to high-quality, diverse, and healthy food options, especially in low-income areas


	Create a flexible neighborhood plan to make it possible to adjust to the geographically varied and evolving food retail landscape.




	Focus on providing access to lower cost sources of healthy food.




	Concentrate most food stores in locations where people already walk, cycle, and take transit.

	Carefully locate food retail and dining places including convenience stores, restaurants, food vendors, or public markets, considering both access and commercial viability.

	Use food-related activities to generate health benefits beyond nutrition (e.g. community gardens, buy local programs).








Principle 4. Layout: Foster multiple dimensions of health through overall neighborhood layout


Proposition 9: Create mixed use neighborhoods with a balance of activities that support good health


	Mix the right kinds of activities for daily life in a neighborhood or district.




	Consider specific uses carefully including how they ae spatially mixed and whether there are useful clusters of activities within the district (see Figure 17).




	Identify potentially problematic uses for special treatment (e.g. moving, buffering, as is explained in later sections) (see Table 27).






Proposition 10. Provide enough density of population to support services for a healthy lifestyle


	Create a critical mass of people to support daily services within walking, cycling, or transit distance (see Table 19).

	Focus on the very young, the old, and those who don’t have cars, ensuring that neighborhoods and districts have centers that can be a focal point for activities and transportation, while avoiding congestion.

	Mitigate against noise and air pollution, and provide green space to support physical activity and mental health in very high-density areas.






Proposition 11: Create a connected, “healthier” travel circulation pattern for pedestrians, bicyclists, and transit users—the vehicular pattern can be different


	Provide multiple route options to encourage pedestrian and bicycle travel (see Figure 22).

	Connect cul-de-sacs to each other and to destinations (where possible) with pedestrian and bike paths.




	Minimize distances between destinations to avoid penalizing non-vehicular traffic.

	Deal with each kind of underlying pattern differently, moving toward healthier patterns where possible (see Table 16).






Proposition 12: Increase access to a variety of locally relevant recreational facilities and green spaces.


	Plan for a network of spaces with varied functions and users to achieve different, and hopefully multiple, health outcomes (see Table 17).

	Make the spaces physically and/or visually accessible to likely users, and in particular those with health vulnerabilities and a likelihood of using such spaces (e.g. the young and the old).

	Link spaces so that people can travel between them as parts of tours or loops for exercise and recreation.

	Plan spaces to allow for multiple uses and reduce problematic conflicts.

	Plan green spaces near buildings for increased mental wellbeing, improved cognition, reduced stress, and better healing.








Principle 5. Access: Provide options for getting around and increasing geographic access


Proposition 13: Coordinate land-use planning and urban design with transit to increase efficiency, access, and mobility


	Locate transit close to activity generators and the reverse (see Table 19).

	Prioritize and cluster transit, health, and social services near where vulnerable populations live.

	Co-locate transit stops with pedestrian and cyclist-friendly infrastructure and amenities.




	Ensure continuity across neighborhood and jurisdictional boundaries.






Proposition 14: Adopt policies and planning practices to create safe neighborhood transportation options for all types of road users


	Create speed limits appropriate for type of street.




	Provide a variety of street parking, but buffer from cyclist infrastructure.




	Retrofit problematically fast roads with a variety of traffic calming measures (see Table 27).






Proposition 15: Ensure adequate pedestrian and cyclist infrastructure and amenities


	Place marked crosswalks at intersections or mid-block, and create raised medians or intersection crossing islands.




	Create a network of bicycle-lanes, separated paths, and protected intersections.




	Provide pedestrian seating, public toilets with universal design, and drinking fountains in public places.




	Beautify the public environment by providing strategically placed garbage and recycling receptacles, public art, and urban greening such as street trees, landscaping, and green roofs or walls.








Principle 6. Connection: create opportunities for people to interact with each other in positive ways


Proposition 16: Create publicly accessible neighborhood spaces, programs, and events to support healthy interactions and behaviors


	Maximize flexibility of space for different users and activities, and at different times of day, week, and year.




	Provide maintenance and upkeep of the space and surrounding areas.

	Ensure spaces are highly accessible to pedestrians.

	Allow and promote programs and places for social activities and community affiliations such as volunteering, religious or social organizations, community education, or parent-teacher associations.

	Encourage civic engagement related to neighborhood issues.






Proposition 17: Design the public realm to reduce street crime and fear of crime


	Provide adequate street lighting to enhance safety at night.




	Delineate public and private property to manage activities in those spaces (see Table 22).

	Enhance visibility and sight lines to provide visual access to public spaces.

	Avoid building places where people can be isolated or entrapped.

	Maintain public space, abandoned properties, and vacant lots.

	Mix land uses to promote diversified activities at different times of day.








Principle 7. Protection: Reduce harmful exposures at a neighborhood level through a combination of wider policies and regulations along with local actions


Proposition 18: Reduce pollutants and chemicals at the source and separate people from toxins through buffers, technology, or design (see Table 25)


	Orient developments to best take advantage of sunlight and natural ventilation in order to reduce energy use and the associated pollutants (see Figure 34 and Figure 35).

	Use and promote water efficient policies, technologies, and landscaping to reduce water use (see Figure 36).




	Use public interventions and educational campaigns to reduce waste, increase reuse, composting, and recycling (see Table 26).




	Separate incompatible uses from one another (see Table 27).

	Separate stormwater and sanitary water in water treatment infrastructure, and create stormwater sedimentation tanks.




	Use water sensitive urban design (WSUD) in areas vulnerable to stormwater runoff (see Table 27).






Proposition 19: Separate people and infrastructure from areas vulnerable to natural disasters and build in resilience through technology or design


	Assess the potential health and environmental risks of development projects and plans from disasters, and other hazards.

	Limit or relocate development in areas prone to floods, sea-level rise, and severe storms. Mitigate water, heat-, and fire-related disasters with context-sensitive landscaping.

	Enhance warning systems and risk communication between decision-makers and residents with neighborhood-level actions.




	Construct buildings to be more resilient against natural disasters.






Proposition 20: Reduce unwanted local noise exposure at the source and separate people from noise through buffers, technology, or design


	Analyze existing noise patterns to target interventions and inform plans (see Table 29 and Figure 41).

	Use strategies to slow traffic and reduce noise emitted from cars (see Figure 27).

	Designate compatible land uses to separate noise sources from vulnerable groups and areas.

	Consider site and building positioning to minimize noise exposure (see Figure 42).

	Optimize the layout of residential structures in relation to streets, businesses, and schools to buffer residents from exposure to environmental noise.

	Erect noise walls, or fairly continuous buildings, as a barrier between major roadways and sensitive land-uses.








Principle 8. Implementation: Create diverse actions over time


	Find a champion.

	Do more than one thing for more than one group.

	Engage an institution that can shepherd the neighborhood over the long haul.

	Develop a process for monitoring evolution, and change.

	Deal with the problems of success.

	Implement some quick wins to get things going and build connections.






Appendix B: Health topics by section
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Access. See Principle 5

accessibility, defined, 22

actions for healthy design. See also specific principles and propositions

checklist by principle and proposition, 206–209

classification system, 12

role of, 10

active travel/active transportation, defined, 22. See also physical activity activity. See also programs; social capital/social connections defined, 22 (see also physical activity)

for healthy neighborhood, 96

mix of, 100–101

affordable housing, 22, 76, 77, 80. See also housing

aging population. See older adults

air quality. See also pollutants

deaths linked to, 172, 173

density and, 109, 110

design trade-offs, 59

health risks by population, 72

principles and propositions linked to, 210

toxic exposure risks, 175, 176

allies, cooperation between. See Proposition 3

automobiles. See vehicles




Balance. See Principle 2; Proposition 9

behaviors, health-related, 40–42, 62

bicycling. See cycling

biological disasters, 182, 183. See also disasters

buffering

of cyclists from cars, 143, 144

disaster-prone areas, 184–85

effects of poverty on health, 155

toxin exposure (see Proposition 18)

unwanted noise (see Proposition 20)

building-level factors, 174, 178, 179, 190, 191

built environment, defined, 25

buses, in transportation comparison, 137, 138. See also transit




cars. See vehicles

cause, defined, 22

Center for Research on the Epidemiology of Disasters (CRED), 182

champion, for implementation, 198

chemicals, health effects of, 171–72, 174. See also toxics/toxins

children

fetal exposure to toxins, 42, 75, 102, 176

health vulnerability of, 42, 70, 80 (see also Principle 3)

natural disasters impacting, 184

place-related health risks, 72–73

climate/heat illnesses, 72, 210

collective action, as social capital, 152

collective transportation, 27, 134. See also transit

communication, through connection, 152

communications technologies, 132, 133

community. See also neighborhood

concerns, benefits, and capabilities checklist, 44, 45

healthy community assessment, 24, 30

size of (see Proposition 5)

compact approach to planning, 59, 60

complete streets, defined, 130

Connection. See Principle 6

connections for healthy design, role of, 11. See also specific principles and propositions

consciousness, affecting health outcomes, 14

consumer products, toxic exposure from, 175

cooperation, as social capital, 152

Coordinate land-use planning and urban design with transit. See Proposition 13

Copenhagen (Denmark), street pattern in, 118

cost of healthy food, 89, 91

housing-related, 22, 76, 77, 80

perfection trade-off with, 60, 63

CPTED. See Crime Prevention Through Environmental Design (CPTED)

Create a connected, “healthier” travel circulation pattern. See Proposition 11

Create a variety of housing options. See Proposition 6

Create mixed-use neighborhoods with a balance of activities. See Proposition 9

Create public spaces, programs, and events to support interaction. See Proposition 16

Create safer neighborhood transportation options for all road-users. See Proposition 14

CRED. See Center for Research on the Epidemiology of Disasters (CRED)

crime. See Proposition 17

Crime Prevention Through Environmental Design (CPTED), 162

crowding, defined, 22

cul-de-sacs, 116, 117, 119, 132–33

Cumbernauld (Scotland), Radburn-style design in, 17, 18, 19, 118

cycling. See also physical activity

access considerations, 131–32

balance in accommodating, 53–56, 62

distance tolerance, 137

infrastructure for, 39, 62, 144 (see also Propositions 11 and 15)

vulnerability and, 141 (see also Proposition 14)




data. See also knowledge

neighborhood assessment providing, 36–38

types and sources of, 199

Davis (Calif.)

bicycling in, 53

home design in, 60

decentralized approach to planning, 59, 60

decision maker analysis matrix, 46, 47

demographics, vulnerability linked to, 70. See also populations

density. See also Proposition 10

defined, 22

for neighborhood health, 96, 98–99

pollutants linked to, 109, 110

transit success linked to, 137, 138

design

allowances for change in, 205

of green and open spaces, 120 (see also Proposition 12)

health affected by, 4, 5

integrated, universal principles of (see Proposition 7)

land-use planning and (see Proposition 13)

multifaceted approach to (see Principle 2)

Design the public realm to reduce street crime and fear of crime. See Proposition 17

destination, defined, 23

disasters. See also Proposition 19

biological, 182, 183

density and, 109

economic, 182

natural, 172, 182, 183, 184

place-related health outcomes, 72

principles and propositions linked to, 210

resilience to, 155

technological, 172, 182, 183

types of, 182–83

distance

from harmful exposure sites, 180

walking and cycling tolerances, 137

district. See also neighborhood

defined, 23

ideal size for, 64–65 (see also Proposition 5)

as part of larger systems, 195

place-related health outcomes, 71–73

Dutch Sustainable Road Safety networks, 115, 116, 118




economic disasters, defined, 182

emergency services, access to, 132–33

employment, health risks from, 72–73, 175

energy efficiency strategies, 178, 179

Ensure adequate pedestrian and cyclist infrastructure and amenities. See Proposition 15

environment

built environment, 25

defined, 24

noise pollution in (see noise)

rural, 7, 70–73

social capital linked to, 154–56

transitional, 7–8

urban, 7, 70–73, 107, 183–84

evidence-based practice, for better neighborhoods, 12–15. See also research

exercise. See physical activity

expert analysis matrix, 46, 47

exposure. See also Principle 7

assessing, 40–42

defined, 23

design comparison, 62

over time, 170, 171

reduction strategies, 177




Figure out if anyone else cares. See Proposition 3 food

access to, 72–73, 211 (see also Proposition 8)

influences on intake of, 89, 90

toxic exposure sources, 175

food deserts, 88

freight transport, access for, 132

fused grid street pattern, 114, 115




gentrification, 77, 130

goals, defined, 23

green space, access to, 97, 98–99, 122, 123. See also Proposition 12

grid street pattern, 112–18, 166

groups. See also populations

balancing needs of, 52

in community assessments, 45

planning for multiple, 205

as social capital, 152

support for physically-disadvantaged, 139

vulnerable (see Principle 3; Principle 7)




hazard, defined, 23. See also specific

health

assessing importance of, 8, 34

behaviors related to, 40–42, 62

defined, 3, 5, 23

design principles, 8–11

mental health, 3, 121, 125, 211

people and places linked to, 3, 4, 5

place relationship with, 13–14

reasons to consider (See Proposition 1)

health assessment/health impact assessment, 24, 25, 30, 34–39. See also Proposition 1

health behaviors, social capital affecting, 155

Health in All Policies (HiAP) approach, 18, 20, 24

health topics, principles addressing, 210–11. See also specific topics

health care access, social capital affecting, 155

healthy community assessment, 24, 30. See also Principle 1

healthy housing, defined, 24

healthy neighborhood, defined, 24

heat. See climate/heat illnesses

HiAP approach. See Health in All Policies (HiAP) approach

Hong Kong, noise mitigation in, 191

housing

affordable, 22, 76, 77, 80

creating variety of (see Proposition 6)

density and, 109 (see also Proposition 19)

health risks by population, 72

healthy, defined, 24

principles and propositions linked to, 211

problems and strategies, 76

quality of, 74, 75, 77–79




Identify an initial list of neighborhood-relevant health issues. See Proposition 2

Implementation. See Principle 8

Importance. See Principle 1

inclusion, connection promoting, 152

income, health outcomes linked to, 70, 72–73, 107, 153. See also poverty

Increase access and exposure to healthy food options. See Proposition 8

Increase access to recreational facilities and green spaces. See Proposition 12

individual transportation, examples, 135. See also specific methods

individual-level factors, affecting transportation, 128, 129

inequality, in transitional environment, 8

infants. See children

information, as social capital, 152

Integrate universal design principles into planning and design. See Proposition 7

interest group analysis matrix, 46, 47

interior density, versus density, 22

intervention, approaches to, 18–21

irritant, defined, 24




Johannesburg (South Africa), street pattern in, 118

judgment, professional, versus research, 15




King County (Wash.), food shopping in, 89, 91

knowledge. See also data

defined, 24

local, 15

research and, 14–15




landscape structure, 120, 122. See also Proposition 12

land-use planning. See Proposition 13

lattice street pattern, 112–18

Layout. See Principle 3

life course, defined, 24

likelihood, affecting health outcomes, 14

Lima (Peru), street pattern in, 118

locational disadvantage, 77

London (UK)

road noise mapping in, 189

street pattern in, 118

loops, in traffic patterns, 116, 117




management of open space, 121, 123

mental health, 3, 121, 125, 211. See also Principle 3

minorities, vulnerability of, 70, 72–73. See also Principle 3

Mississauga (Ontario), street pattern in, 118

mixed use neighborhoods, 102, 103–104, 166. See also Proposition 9

mobility/universal design. See also Proposition 7

access and, 128–30 (see also Principle 5)

core principles of, 84

defined, 25

interventions for, 87

place-related health outcomes, 72–73

principles and propositions linked to, 211

transit accommodations, 139

modifiable causes of health, defined, 25

mortality, social capital affecting, 155

motorcyclists, vulnerability of, 141. See also Proposition 14




natural disasters, 172, 182, 183, 184. See also disasters

nature, 25, 98, 121. See also Proposition 12

neighborhood. See also community

defined, 25

evolution of, over time, 196, 197

gentrification, 77

health issues relevant to (see Proposition 2)

healthy, defined, 24, 96, 97

healthy, varied arrangements for, 98

ideal size for, 64–65, 66, 67 (see also Proposition 5)

mixed use (see Proposition 9)

organizations in, 156

as part of larger systems, 195, 197

place-related health outcomes, 71–73, 75

socioeconomics, social capital, health, and, 153

neighborhood health assessment or audit, 25. See also health assessment/health impact assessment

neighborhood-level factors

evaluating need for, 34, 35

hazard exposure risk, 170, 175 (see also Principle 7)

poor housing health issues, 78

transportation affected by, 128, 129, 136, 141

neighborhood-level strategies

natural disaster risk, 184, 185

noise pollution, 186–87, 188

toxin exposure risk, 177, 179

Netherlands

cycling infrastructure, 54–56, 62, 116, 118

Dutch Sustainable Road Safety networks, 115, 117, 118

planned development design, 60–63

networks, as social capital, 152

noise. See also Proposition 20

density linked to, 109, 110

design trade-offs, 59

health effects of, 172, 186, 187–88

health risks by population, 72

principles and propositions linked to, 211

noise walls, 190




objectives, defined, 22

OFDA. See Office of U.S. Foreign Disaster Assistance (OFDA)

Office of U.S. Foreign Disaster Assistance (OFDA), 182–83

older adults

health vulnerability of, 70 (see also Principle 3)

housing options for, 74, 77, 79–80

natural disasters impacting, 184

place-related health risks, 72–73

social support for, 152–54

open space, access to, 98–99, 123. See also Proposition 12




parking, 137–38, 144. See also vehicles

parks, and positive health behavior, 122. See also green space; Proposition 12

particularity, affecting health outcomes, 14

pedestrians

access considerations, 131–32

distance tolerance, 137

mixed use and, 102–103

paths and amenities for, 19, 20, 39, 85 (see also Propositions 11 and 15)

safety of, 17, 18, 141, 146 (see also Proposition 14) traffic separated from, 17, 18, 19

people

access to resources (see resources)

at-risk (see Principle 3)

cooperation between (see Proposition 3)

in design principles, 8–11

health and places linked to, 4, 5, 196

interaction between, 211 (see also Proposition 16)

local knowledge of, 15

perfection, trade-off with cost, 60, 63

Philadelphia, food shopping in, 89

physical activity

access considerations, 133

aesthetics and, 145

American rates of, 82–83

defined, 22

density and, 108

design trade-offs, 59

mixed use promoting, 102–103

outside versus inside, 121, 123

place-related health outcomes, 72–73, 122

principles and propositions linked to, 211

public space linked to, 158, 160

street patterns and, 114, 116

traffic speed connection to, 142, 144

transit access link to, 139

physical activity for transport, 22

physical disadvantages. See mobility/universal design

places

defined, 25

design principles, 8–11

health linked to, 3, 4, 6, 13–14, 70–73

healthy, examples of, 16–18

intervention approaches, 18–21

people linked to, 4, 5, 196

plan, defined, 25

policy, defined, 25

pollutants. See also air quality; toxics/toxins; water quality

defined, 25

densities and, 106–107, 108

health effects of, 171–72, 174

mixed land-use risks, 102, 103–104

noise pollution (see noise)

principles and propositions linked to, 210, 211

protection from (see Principle 7)

reducing (see Proposition 18)

transportation increasing, 133

populations. See also groups

analysis matrix, 46, 47

density of (see Proposition 10)

growth projection, 1

health risks by, 72–73

urban versus rural, 70–71 (see also rural environment; urban environment)

poverty, linked to health outcomes, 7–8, 155, 184. See also income

principles for healthy design. See also specific principles

actions checklist, 206–209

health topics addressed by, 210–11

introduction to, 8–11

Principle 1 (Importance), 29–49

actions checklist, 206

connections, 32

health topics addressed by, 210–11

introduction to, 8, 9, 10, 11

overview, 30–32

Proposition 1, 34–39

Proposition 2, 40–43

Proposition 3, 44–48

Principle 2 (Balance), 51–67

actions checklist, 206

case study, 54–56

connections, 57

health topics addressed by, 210–11

introduction to, 8, 9, 10, 11

overview, 52–57

Proposition 4, 58–63

Proposition 5, 64–67

Principle 3 (Vulnerability), 69–93

actions checklist, 206–207

connections, 71

defined, 27

health risks by group, 72–73

health topics addressed by, 210–11

introduction to, 8, 9, 10, 11

overview, 70–71

Proposition 6, 74–81

Proposition 7, 82–87

Proposition 8, 88–92

Principle 4 (Layout), 95–125

actions checklist, 207–208

connections, 99

health topics addressed by, 210–11

introduction to, 9, 10, 11

overview, 96–99

Proposition 9, 100–105

Proposition 10, 106–11

Proposition 11, 112–19

Proposition 12, 120–25

Principle 5 (Access), 127–49

actions checklist, 208

connections, 133

evidence about health, 133

factors affecting, 128–30

health topics addressed by, 210–11

introduction to, 9, 10, 11

overview, 128–33

Proposition 13, 136–40

Proposition 14, 141–44

Proposition 15, 145–49

types of, 134–35

Principle 6 (Connection), 151–67

actions checklist, 208–209

connections, 157

evidence about health, 152–57

health topics addressed by, 210–11

introduction to, 9, 10, 11

overview, 152

Proposition 16, 158–61

Proposition 17, 162–67

Principle 7 (Protection), 169–91

actions checklist, 209

connections, 173

evidence about health, 170–72

health topics addressed by, 210–11

introduction to, 9, 10

overview, 170

Proposition 18, 174–81

Proposition 19, 182–85

Proposition 20, 186–91

Principle 8 (Implementation), 193–201

actions, 198–200, 209

approaches to, 194, 197

connections, 201

data sources, 199

evaluation topic checklist, 197

health topics addressed by, 210–11

introduction to, 9, 10, 11

overview, 195–96

programs. See also activity

defined, 25

for public space, 121, 123, 156–57

project, defined, 25

propositions for healthy design. See also specific propositions

actions checklist, 206–09

health topics addressed by, 210–11

Proposition 1, Reasons for considering health

actions, 38–39, 49, 206

connections, 39

health topics addressed by, 210–11

overview, 31, 34–38

Proposition 2, Identify an initial list of neighborhood-relevant health issues

actions, 43, 206

connections, 43

health topics addressed by, 210–11

overview, 31, 40–42

Proposition 3, Figure out if anyone else cares

actions, 47–48, 206

connections, 48

health topics addressed by, 210–11

overview, 31, 44–47

Proposition 4, Trade-offs are inherent in planning for health

actions, 63, 206

connections, 63

health topics addressed by, 210–11

overview, 58–63

Proposition 5, There is no ideal size for a healthy community

actions, 66, 206

connections, 66

health topics addressed by, 210–11

overview, 64–66, 67

Proposition 6, Create a variety of housing options

actions, 80–81, 206–207

connections, 81

evidence about health, 77–80

health topics addressed by, 210–11

overview, 74–77

Proposition 7, Integrate universal design principles into planning and design

actions, 83–86, 87, 207

connections, 86

evidence about health, 82–83

health topics addressed by, 210–11

overview, 82

Proposition 8, Increase access and exposure to healthy food options

actions, 91–92, 93, 207

connections, 92

evidence about health, 88–89, 91

health topics addressed by, 210–11

overview, 88, 90

Proposition 9, Create mixed-use neighborhoods with a balance of activities

actions, 104, 207

connections, 104–5

evidence about health, 102–104

health topics addressed by, 210–11

overview, 100–102, 105

Proposition 10, Provide enough density of population to support services

actions, 108, 110, 207

connections, 110

evidence about health, 107–108, 109

health topics addressed by, 210–11

overview, 106–107, 111

Proposition 11, Create a connected, “healthier” travel circulation pattern

actions, 119, 207

connections, 119

evidence about health, 114, 116, 118

health topics addressed by, 210–11

overview, 112–14, 115, 117

Proposition 12, Increase access to recreational facilities and green spaces

actions, 123, 208

connections, 124

evidence about health, 121–23, 125

health topics addressed by, 210–11

overview, 120–21

Proposition 13, Coordinate land-use planning and urban design with transit

actions, 139, 208

connections, 148

evidence about health, 139

health topics addressed by, 210–11

overview, 136–39

Proposition 14, Create safer neighborhood transportation options for all road users

actions, 144, 208

connections, 144

evidence about health, 141–44

health topics addressed by, 210–11

overview, 141

Proposition 15, Ensure adequate pedestrian and cyclist infrastructure and amenities

actions, 146, 149, 208

connections, 149

evidence about health, 145–46, 147–48

health topics addressed by, 210–11

overview, 145

Proposition 16, Create public spaces, programs, and events to support interaction

actions, 160–61, 208

connections, 161

evidence about health, 158–60

health topics addressed by, 210–11

overview, 158

Proposition 17, Design the public realm to reduce street crime and fear of crime

actions, 166–67, 208–209

connections, 167

evidence about health, 162–66

health topics addressed by, 210–11

overview, 162

Proposition 18, Reduce pollutants at the source and separate people from toxins

actions, 176–81, 209

connections, 181

evidence about health, 174–76

health topics addressed by, 210–11

overview, 174

Proposition 19, Separate and build resilience in areas vulnerable to natural disasters

actions, 184–85, 209

connections, 185

evidence about health, 182–84

health topics addressed by, 210–11

overview, 182

Proposition 19, Reduce unwanted noise at the source and separate people from noise

actions, 188–90, 191, 209

connections, 190

evidence about health, 187–88

health topics addressed by, 210–11

overview, 186–87

Protection. See Principle 7

Provide enough density of population to support services. See Proposition 10

public health, 2, 11, 30

public spaces, social capital in, 156. See also Principle 6; Proposition 16

public transportation. See transit




quality of housing, 74, 75, 77–79. See also Proposition 6

questions. See screening questions




Radburn (N.J.), design principles, 20

Radburn-style superblocks

examples of, 19, 20

as healthy design, 17

overview, 18, 114, 115

safety statistic, 118

rail service, in transportation comparison, 137, 138. See also transit

Reasons for considering health. See Proposition 1

recreation, access to, 98–99, 122, 123. See also physical activity; Proposition 12

Reduce pollutants at the source and separate people from toxins. See Proposition 18

Reduce unwanted noise at the source and separate people from noise. See Proposition 20

reliability, defined, 26

research. See also specific Principles and Propositions

availability of, 13

creating action from, 1–2, 12

gap between practice and, 12–16

other knowledge versus, 14–15

resilience, defined, 26

resources

defined, 26

density and, 107–108

principles and propositions linked to, 211

vulnerability and access to, 72–73

risk, defined, 26

rural environment

place-related health risks, 72–73

urban environment versus, 7

vulnerable populations in, 70–73




safety

access considerations, 133

from crime (see Proposition 17)

for pedestrians and cyclists (see Proposition 15)

place-related health outcomes, 72–73

principles and propositions linked to, 211

speed linked to, 141–42

street pattern linked to, 116–18

traffic calming and, 142

in transportation options (see Proposition 14)

San Francisco (Calif.), street pattern in, 118

sanitation, poor, deaths linked to, 172

scoping, 31, 41. See also Proposition 2

Scotland, Radburn-style experience in, 17, 18, 19

screening, purpose of, 30

screening questions, 31, 34–36. See also Proposition 1

SDH. See social determinants of health (SDH)

Separate and build resilience in areas vulnerable to natural disasters. See Proposition 19

services

density in supporting (see Proposition 10)

design trade-offs, 59

providing vehicles, 132

shared transportation, 27, 135. See also transit; transportation

sidewalks, 145–46. See also pedestrians

significance, defined, 26

size of community. See Proposition 5

social capital/social connections. See also people; Principle 6

crime affected by, 164, 166

density affecting, 109

environment linked to, 154–56

health linked to, 152–54

place-related health outcomes, 72–73

principles and propositions linked to, 211

social cohesion, connection promoting, 152

social determinants of health (SDH), 26

soil, toxins in, 175

solidarity, as social capital, 152

space

access to (see Proposition 12)

affecting health outcomes, 14, 15

defined, 26

green space and open space, 97, 98–99, 122, 123

for meeting and gathering, 156

public spaces, programs, and events (see Proposition 16)

for recreation, 98–99, 122, 123

speed, 141–42, 144

stakeholder analysis matrix, 46, 47

street and path pattern. See also Proposition 11

efficient energy use, 178

for healthy neighborhood, 97, 98, 112, 114

pros and cons of, 117

road noise mapping, 189

speed on, 141–42, 144

superblock street pattern, 112–14, 116–18

streetcars, in transportation comparison, 137, 138. See also transit

superblock street pattern, 112–14, 116–18

supports, assessing health-related, 40–42

Suzhou (China), street pattern in, 118

Sweden, planned development design, 60–63

systematic reviews, defined, 26

system-level factors, 128–30, 195, 197




technological disasters, 172, 182, 183

technology

natural disaster protection, 185

in toxic exposure management, 180, 187

in transitional environment, 8

terrorism, as type of disaster, 182

There is no ideal size for a healthy community. See Proposition 5

three-way offset street pattern, 115, 116, 118

time

health and place over, 4, 5

health outcomes affected by, 14, 15, 170, 171

in neighborhood evolution, 196, 197, 200, 204

plans implemented over, 204–205

Toronto (Ontario), street pattern in, 118

toxics/toxins. See also pollutants

defined, 27

density linked to, 109

health risks by population, 72

mixed land-use risks, 102, 103–104

principles and propositions linked to, 211

protection from (see Principle 7; Proposition 18)

Trade-offs are inherent in planning for health. See Proposition 4

traffic calming, 141, 142, 143, 144

trains. See transit

transit. See also Proposition 13

access considerations, 131, 132

defined, 27

examples, 134

keys to successful, 136–39, 140

in transportation comparison, 137, 138 (see also transportation)

transportation. See also Principle 5

active travel/active transportation, 22 (see also physical activity)

defined, 27

noise pollution risks, 186

safety (see Proposition 14)

shared, 27, 135 (see also transit)

travel patterns. See Proposition 11

tree canopies, 122

tree structure street pattern, 112, 113, 116, 117, 118

trust, as social capital, 152




universal design. See mobility/universal design

urban design. See Proposition 13

urban environment

natural disaster risk in, 183–84

place-related health risks, 72–73

rural environment versus, 7

vulnerability in, 70–73, 107

urban heat island, defined, 27

user-level factors, transportation affected by, 128–30

validity, defined, 27

vehicles

access considerations, 130–31

parking, 137–38, 144

pedestrians separated from, 17, 18, 19

reducing noise from, 188–89

services providing, 132

traffic calming, 141, 142, 143, 144

in transportation comparison, 137, 138

Vulnerability. See Principle 3




walking. See pedestrians; physical activity

waste, toxic exposure risks, 176, 179–80

water efficiency strategies, 178, 179

water quality. See also pollutants

deaths linked to, 172

density linked to, 109

design trade-offs, 59

place-related health outcomes, 72–73

principles and propositions linked to, 211

toxic exposure risk, 175, 176, 180–81

weathering, defined, 164

well-being/wellness, defined, 27

women

fetal exposure to toxins, 42, 75, 102, 176

natural disasters impacting, 184

place-related health risks, 72–73

World Health Organization, 23, 26, 133, 141, 172, 188, 189
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Infiltration basins can remove a large amount of pollutants from stormwater.
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