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ABSTRACT

Objectives. The social determinants of health (SDH) include factors apart from 
genes and biology that affect population health. Zoning is an urban plan-
ning tool that influences neighborhood built environments. We describe the 
methods and results of a health impact assessment (HIA) of a rezoning effort in 
Baltimore, Maryland, called TransForm Baltimore. We highlight findings specific 
to physical activity, violent crime, and obesity.  

Methods. We conducted a multistage HIA of TransForm Baltimore using HIA 
practice guidelines. Key informant interviews identified focus areas for the 
quantitative assessment. A literature review and a zoning code analysis evalu-
ated potential impacts on neighborhood factors including physical activity, 
violent crime, and obesity. We estimated potential impacts in high- and low-
poverty neighborhoods. The findings resulted in recommendations to improve 
the health-promoting potential of TransForm Baltimore.

Results. Mixed-use and transit-oriented development were key goals of Trans-
Form Baltimore. Health impacts identified by stakeholders included walkability 
and healthy communities. For Baltimore residents, we estimated that (1) the 
percentage of people living in districts allowing mixed-use and off-premise 
alcohol outlets would nearly triple, (2) 18% would live in transit-oriented devel-
opment zones, and (3) all residents would live in districts with new lighting 
and landscaping guidelines. Limiting the concentration of off-premise alcohol 
outlets represented an opportunity to address health promotion.

Conclusions. Changes to Baltimore’s zoning code could improve population 
health including decreasing violent crime. HIAs are an important platform for 
applying SDH to public health practice. This HIA specifically linked municipal 
zoning policy with promoting healthier neighborhoods. 
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There is a national conversation in the United States 
regarding how the environments in which we live 
impact health and the determinants of health.1 The 
social determinants of health (SDH) are those factors 
outside of genes and biology that affect population 
health and well-being.2,3 We focus on the built envi-
ronment—where we live, learn, work, play, worship, 
and age—which represents one important dimension 
of SDH.3 The built environment is the human-made 
part of the physical environment, including buildings, 
transportation systems, and open spaces.4 It is partly 
shaped by urban planning practices. Interest in using 
urban planning and community design to create sus-
tainable, healthy communities has increased during the 
past decade as evidence linking the built environment 
to health has grown.5,6 This growing interest in the built 
environment and the way in which urban planning 
practices can be used to improve health is re4ected, 
for example, in the “Healthy and Safe Community 
Environments” chapter of the National Prevention 
Strategy, which recommends integrating health criteria 
into decision-making across multiple sectors.7 

Zoning is an urban planning tool that in4uences 
neighborhood environments.8,9 Historically, zoning was 
developed to protect the general health, safety, and 
welfare of citizens; provide certainty about future land 
use; and designate compatible vs. incompatible land 
uses in a district.10 Today, most U.S. cities use zoning 
to control land redevelopment. Zoning codes in4u-
ence the built environment by regulating private land 
through the restriction of land uses and by governing 
building placement, size, and design.11 Although zon-

ing provides regulation, local market forces, politics, 
5nancing, cultural views of “appropriateness,” and 
enforcement greatly in4uence what is permitted, 
desired, and, ultimately, constructed. Additionally, 
while zoning determines which uses are allowed in a 
given district, it does not guarantee that the full spec-
trum of allowable uses will necessarily exist in a given 
district (i.e., a permitted use does not guarantee the 
existence of that use). As such, there may be great 
variability from one zoning district to another. For 
example, there can be signi5cant differences between 
commercial zoning districts where the same uses are 
allowed. As such, one commercially zoned district may 
have a glut of health food stores while another has a 
preponderance of fast-food restaurants. 

Zoning may affect the health of local residents in 
a number of ways and may create competing impacts 
on health (Figure 1).12–16 Zoning codes may stipulate, 
for example, that a particular zoning district include 
a combination of residential and commercial uses, or 
mixed use. Mixed-use districts may positively impact 
health by increasing the likelihood that residents 
walk to daily services (e.g., restaurants, banks, and 
other retail). Pedestrian-friendly design elements 
incorporated in the zoning code, such as transparent 
ground-4oor windows, may also positively impact health 
by creating an environment that is more inviting and 
safe; as a result, residents may be more likely to be 
physically active in these areas. Yet, mixed-use areas 
may also contribute to unanticipated negative health 
impacts. For example, a mixed-use district may enable 
the overconcentration of crime-generating uses in one 

Figure 1. Pathway diagram relating zoning and health within a social determinants of health framework



Achieving a Healthy Zoning Policy in Baltimore ! 89

Public Health Reports / 2013 Supplement 3 / Volume 128

neighborhood (e.g., alcohol outlets), thereby increas-
ing exposure to crime. Research suggests that alcohol 
outlets are associated with increased violent crime 
locally, in part because potential criminal offenders 
are attracted to patronize them.17–21 

Neighborhood crime and safety are potentially 
important determinants of physical activity among 
children22–25 and racial/ethnic minority and low-income 
adult populations.26 For example, work by LaVeist and 
colleagues demonstrates that low-income neighbor-
hoods have a signi5cant overconcentration of alcohol 
outlets and that racially segregated, predominantly 
African American neighborhoods suffer the most 
disproportionate overconcentration of such outlets 
compared with predominantly white neighborhoods 
in Baltimore, Maryland.27 

Periodic revision of zoning codes is essential to 
maintain a modern and useful land-use pattern.28 
Baltimore City began a zoning code rewrite,29 entitled 
TransForm Baltimore, with several major goals in mind: 
simpli5cation and standardization; preservation of 
neighborhood character;30 addressing changing land 
needs; and incorporating transit-oriented development 
(TOD), sustainability, and walkability. Realizing the 
rewrite as a potential mechanism to address SDH, a 
team of public health, epidemiology, urban planning, 
zoning law, and criminology researchers conducted a 
health impact assessment (HIA) of the 5rst comprehen-
sive draft of TransForm Baltimore, which was publicly 
released in April 2010. 

HIA is a process for systematically examining health 
impacts of a proposed non-health policy, program, or 
project to inform decision makers and improve their 
ability to ensure that the policy, program, or project 
promotes public health.31,32 HIA was an ideal meth-
odology for informing decision makers of the ways in 
which TransForm Baltimore might impact key health 
outcomes in Baltimore and, in particular, how it might 
impact health inequities. Addressing socially patterned 
health inequities was a particularly salient goal at the 
inception of the HIA project (in spring 2009) in light 
of a report released by the Baltimore City Health 
Department in fall 2008, which demonstrated a 20-year 
difference in life expectancy among Baltimore City 
neighborhoods.33 As such, the TransForm Baltimore 
HIA highlighted important aspects of SDH to the 
decision makers involved in drafting and implement-
ing the TransForm Baltimore comprehensive zoning 
code revision. Baltimore’s comprehensive revised zon-
ing code ordinance was introduced to the Baltimore 
City Council on October 22, 2012, for consideration 
and rati5cation. 

We describe the methods and results of the HIA, with 

particular emphasis on physical activity-, violent crime-, 
and obesity-related impacts. The HIA focused on three 
proposed changes: increasing mixed-use development, 
expanding TOD, and enhancing pedestrian-oriented 
design. Each change is a leverage point in the pathway 
linking zoning to changes in the built environment 
that can impact physical activity, violent crime, and 
obesity (Figure 1). We used a mixed-methods approach 
including quantitative and qualitative analyses and 
produced recommendations aimed at maximizing the 
health-promoting potential of TransForm Baltimore 
while mitigating unanticipated negative health conse-
quences. There are proscriptive guidelines and toolkits 
for writing health-promoting aspects of zoning codes.34 
For example, zoning codes allow multiple designations 
for uses based on their perceived appropriateness in a 
given location. As such, a use is permitted “by right” 
when it is included in the list of permitted uses for a 
particular zoning district; pursuing such a use does 
not require a public hearing for approval. “Condi-
tional” uses require a public hearing and, if approval 
is granted, are usually subject to the ful5llment of 
certain conditions by the developer. An “accessory” use 
is an activity or structure that is incidental to the main 
use of a site (e.g., a small convenience shop in a large 
apartment complex). And an overlay zone is a set of 
zoning requirements that is superimposed upon a base 
zone; in these particular geographic areas, overlays can 
allow uses in addition to what the base zoning allows. 

There are also case studies addressing the impacts 
of zoning on particular outcomes over time; however, 
this is the 5rst study of which we are aware that has 
assessed health impacts prospectively across a range 
of health outcomes.14 Although not the focus of this 
article, the HIA did consider additional potential health 
impacts of the proposed zoning code rewrite, includ-
ing its potential impacts on cardiovascular disease risk, 
pedestrian injury, and access to fresh and healthy foods 
for city residents.35 

METHODS

The TransForm Baltimore HIA evaluated the potential 
of Baltimore’s comprehensive zoning code rewrite to 
affect multiple health outcomes, including physical 
activity, violent crime, and obesity. The HIA was con-
ducted based on best practice guidelines36 and included 
the typical 5ve phases of an HIA: screening, scoping, 
assessment, dissemination, and monitoring.31,37 

In the screening phase, the zoning code rewrite was 
identi5ed as a policy proposal with signi5cant potential 
to impact population health and health inequities in 
Baltimore. In addition, the research team determined 
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that estimating potential health impacts would contrib-
ute new information that decision makers were not 
already considering as part of the zoning code rewrite 
process. We also determined that the multiyear timeline 
of TransForm Baltimore would allow enough time for 
the results of a comprehensive HIA to be timely. 

This article focuses on 5ndings from the scoping and 
assessment phases and from early in the monitoring 
phase. The scoping phase focused on understanding 
the history of the rewrite, the major contributors, the 
change the city was likely to experience, the perceived 
connections between zoning and health from the per-
spective of key zoning rewrite stakeholders and deci-
sion makers, and whether population health might be 
impacted by zoning. Findings from the scoping phase 
in-depth interviews are described in the qualitative 
analysis section.

The assessment phase focused on three key areas: 
(1) identifying relationships between zoning-related 
built environment features and health outcomes 
described in the public health research through a 
literature review; (2) identifying differences between 
the city’s current zoning code and TransForm Balti-
more (April 2010 draft), with particular attention to 
health-related zoning features through a zoning code 
analysis; and (3) quantifying the potential effect of the 
proposed zoning code changes on population health 
through a quantitative impact assessment. 

The dissemination phase focused on informing 
decision makers and stakeholders of the 5ndings from 
the assessment phase through a report and presenta-
tions. The monitoring phase is ongoing and focuses 
on assessing the extent to which the HIA 5ndings have 
in4uenced the zoning code rewrite decision-making 
process. Early 5ndings from monitoring, including the 
analysis of public meeting observations, are described 
with the qualitative 5ndings from the scoping phase.

Setting
Baltimore was founded in 1729 and became a city with a 
mixed-use character (i.e., shops and commercial estab-
lishments co-located near housing). In 1910, Baltimore 
earned the dubious distinction of being the 5rst city 
to enact a residential segregation ordinance that kept 
black families from moving to predominantly white 
blocks (and vice versa).38 While not zoning, this ordi-
nance sets an important social context for the city. Bal-
timore’s 5rst zoning ordinance or code was approved 
in 1923. Similar to many cities, the code emphasized 
the separation of uses (e.g., commercial, residential, or 
industrial) for future development. While there were 
adaptations during subsequent years, the 5rst zoning 
code rewrite began in 1950 and was adopted in 1971. 

In 2006, a Comprehensive Master Plan for Baltimore 
City called for a zoning code rewrite to modernize an 
outdated code.29

TransForm Baltimore was undertaken in a city that 
suffers from poor health outcomes overall and vast 
within-city health inequities among neighborhoods. 
Signi5cant health disparities exist between Baltimore 
residents and other populations in Maryland. Com-
pared with Maryland residents overall, Baltimore City 
residents suffer worse health outcomes. For example, 
based on data from 2006–2008, city residents were 34% 
more likely to die in a given year than other Mary-
landers.39 In that time period, cardiovascular disease 
and violent crime (speci5cally homicide) contributed 
23% and 10%, respectively, toward excess deaths in 
Baltimore compared with Maryland. One-third of 
Baltimore’s adult population and 20% of high school 
students reported weight and height that classi5ed 
them as obese.40 Within Baltimore, there are signi5cant 
health inequities among neighborhoods. In 2008, life 
expectancy varied by 20 years (Figure 2), death from 
homicide varied by a factor of 36 (Figure 3), and heart 
disease mortality varied by a factor of two (Figure 4) 
when comparing the lowest and highest rates for neigh-
borhoods.33 These variations in health were strongly 
related to neighborhood poverty (Figure 5) as well as 
racial composition of neighborhoods.35 

Qualitative analysis
In-depth stakeholder interviews with Department of 
Planning representatives, city of5cials (elected and 
appointed), and other stakeholders formed the basis 
of scoping. In this phase, we gathered information 
about health-relevant aspects of the zoning code text 
that might change, evaluated perceptions of the poten-
tial implications of TransForm Baltimore for the built 
environment and for health, and assessed the extent to 
which health served as a rationale for the comprehen-
sive zoning code rewrite. Interview participants were 
identi5ed based on their role in drafting, informing, 
voting on, or implementing the TransForm Baltimore 
zoning ordinance. Although the 5rst draft of Trans-
Form Baltimore was released in spring 2010, interviews 
began in fall 2009 to establish baseline perceptions. As 
part of monitoring, we attended and transcribed public 
meetings following the release of the April 2010 draft 
to assess discussions of health. 

Literature review 
A literature review identi5ed relationships between 
zoning-related built environment features and health 
outcomes of interest. While we did review grey lit-
erature and Baltimore-speci5c documents to better 
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Figure 2. Estimated life expectancy in years by community statistical area:a Baltimore City, Maryland,  
2002–2006 average

aCommunity statistical areas (CSAs) are clusters of neighborhoods organized around U.S. Census tract boundaries. In some cases, CSA 
boundaries may cross neighborhood boundaries. There are 55 CSAs in Baltimore City. Image courtesy of Baltimore Neighborhood Indicators 
Alliance.

 understand the policy context for the proposed zon-
ing code rewrite, we relied solely on peer-reviewed 
literature to establish the connections between zoning-
related built environment features and health. This 
literature review was a key component of the HIA 
assessment. The 5ndings described herein focus on 

the literature linking speci5c mixed-use-related features 
(i.e., off- and on-premise alcohol outlets, TOD, and 
pedestrian-oriented design) that could be in4uenced 
by zoning and might be associated with physical activity, 
violent crime, or obesity. Searches were conducted in 
Web of Knowledge, PubMed, and PsychInfo. Research 
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Figure 3. Number of violent crimes per community statistical area:a Baltimore City, Maryland,  
2004–2005 average

aCommunity statistical areas (CSAs) are clusters of neighborhoods organized around U.S. Census tract boundaries. In some cases, CSA 
boundaries may cross neighborhood boundaries. There are 55 CSAs in Baltimore City. Image courtesy of Baltimore Neighborhood Indicators 
Alliance. 

on the relationship of off-premise alcohol outlets and 
crime was further explored with a criminologist (Ralph 
B. Taylor) who served as a consultant to the HIA team. 
Studies were included if they provided quantitative 
estimates, studied an urban U.S. population, were in 
English, and included a relationship between built envi-

ronment features regulated by zoning and one or more 
of the health outcomes of interest. A quality review of 
included papers based on adequacy of analytic meth-
ods, controlling for confounding by socioeconomic 
status, and use of externally measured variables (vs. 
self-reported variables) was used to categorize papers 
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Figure 4. Heart disease mortality rate per 10,000 population by community statistical area:a Baltimore City, 
Maryland, 2004–2006 average 

aCommunity statistical areas (CSAs) are clusters of neighborhoods organized around U.S. Census tract boundaries. In some cases, CSA 
boundaries may cross neighborhood boundaries. There are 55 CSAs in Baltimore City. Image courtesy of Baltimore Neighborhood Indicators 
Alliance. 

as “good” (i.e. articles meeting all three criteria), “fair” 
(i.e., articles meeting two out of the three criteria), or 
“poor” (i.e., articles meeting one criterion or none). 

Zoning code analysis
The zoning code analysis identi5ed differences between 
the current code and TransForm Baltimore (April 2010 

draft) with respect to health-related zoning features 
that were identi5ed through the literature review as 
being related to physical activity, violent crime, and obe-
sity. Features included mixed-use (including off- and 
on-premise alcohol outlets and TOD) and pedestrian-
oriented design. We reviewed each chapter of the cur-
rent code to assess the presence of these features. We 
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then created a matrix identifying in which districts the 
features were allowed and under what circumstances 
(i.e., by right, temporary, conditional, accessory, or as 
part of an overlay zone)34 in the current code and the 
TransForm Baltimore draft. We used this matrix in the 
quantitative impact assessment to estimate the impacts 
of the changes between the current code and the April 
2010 draft of the proposed new zoning code. In some 
cases, the codes had clearly de5ned use categories 
matching the built environment features of interest; 
in others, we found the best match. 

Quantitative impact assessment
To quantify the potential effect of proposed zoning 
code changes on health, we assumed that (1) the cur-
rent zoning code was an accurate representation of 
the built environment in Baltimore, (2) any changes 
proposed in TransForm Baltimore would eventu-
ally result in changes to the built environment, and 
(3) populations were homogenously distributed within 

census block groups (CBGs). To estimate impacts, we 
calculated the percentage of the population living in 
zoning districts with the identi5ed health-related zon-
ing features under the current zoning code and under 
TransForm Baltimore (April 2010 draft). Estimates were 
derived using geographic information systems software 
(ArcGIS®)41 to calculate what proportions of CBGs fell 
within each zoning district. We attributed that fraction 
of the CBG’s population to the zoning district using 
2000 U.S. Census data.42 

Given the signi5cant association between worse 
health outcomes and living in high-poverty neighbor-
hoods, and given the evidence that the built environ-
ment differs in high- vs. low-poverty neighborhoods,27,43 
we assessed whether potential impacts of TransForm 
Baltimore differed based on neighborhood poverty 
rate. Similarly to other research studies,42,44 we de5ned 
high-poverty neighborhoods as CBGs with !20% 
of their population living below the federal poverty 
level (FPL) and low-poverty neighborhoods as CBGs 
with "20% of their population living below the FPL. 
CBGs were split into sub-parcels along zoning district 
boundaries. Sub-parcels were assigned the CBG-level 
poverty rate from the CBG within which they fell and 
were then treated as the unit of analysis. CBG popula-
tion estimates and poverty data were based on the 2000 
U.S. Census data, which were the most recent CBG-level 
data available at the time of analysis.

RESULTS

Qualitative analysis
Many city of5cials and the expert consultants most 
involved with TransForm Baltimore did not consider 
health promotion a main goal, although some empha-
sized their interest in increasing access to healthy food 
and walkable, safe, and healthy communities. Still, 
several health-relevant zoning changes were priorities, 
including expanding mixed-use developments, enhanc-
ing pedestrian-friendly environments, and enabling 
TOD. Some interview participants were quickly able 
to link zoning and health because of zoning’s role in 
creating walkable neighborhoods with better access 
to daily services. For many, however, these links were 
dif5cult to establish. The possibility that zoning might 
in4uence crime did not emerge. 

Many participants were accustomed to discussing 
zoning in terms of its impacts on the physical arrange-
ment of buildings, not its human or social impacts. 
For these participants, linking zoning to health was 
unfamiliar and, at times, uncomfortable. The rewrite 
was initially guided by the city’s Comprehensive Master 
Plan, and improved health was not an established goal 

Figure 5. Average number of violent crimes  
(2004–2005)a and average heart disease mortality  
rate (2004–2006)b per CSAc by CSA poverty: 
Baltimore City, Maryland 

aSource: Baltimore City Police Department and U.S. Census
bSource: Baltimore City 2008 neighborhood health profiles and U.S. 
Census
cCSAs are clusters of neighborhoods organized around U.S. Census 
tract boundaries. In some cases, CSA boundaries may cross 
neighborhood boundaries. There are 55 CSAs in Baltimore City. 

CSA # community statistical area
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for TransForm Baltimore at the outset. The overwhelm-
ing scope and complexity of the rewrite likely also 
focused efforts on more concrete challenges. 

Based on the interviews, a variety of economic and 
other non-health goals provided explicit motivation for 
TransForm Baltimore. Health was not an active consid-
eration for those who were most intimately involved in 
the zoning code rewrite process. Inattention to health 
impacts among key informants was not necessarily a 
deliberate omission; rather, it was a consequence of 
competing priorities and lack of expertise. Further-
more, doubt about the extent to which the zoning 
rewrite could in4uence health was a consistent theme. 
Respondents noted that many contributors other than 
zoning impacted the built environment, particularly in 
distressed neighborhoods, and that a change in zoning 
may not lead to a change “on the ground.” 

The public meetings were held in various locations 
around Baltimore City to elicit concerns from residents 
living in different types of neighborhoods with distinct 
demographic characteristics and land-use concerns. 
Public participation in this phase of the process had 
limitations, and it was evident that meeting participants 
did not fully re4ect the diversity of Baltimore residents 
likely to be affected by TransForm Baltimore. Residents 
used additional methods (including online comments, 
letters, and e-mails) to provide feedback to the Depart-
ment of Planning; however, these comments are not 
included in the monitoring phase 5ndings described 
herein.

The public meetings demonstrated some increased 
attention to health on the part of city of5cials, in part 
due to press coverage45 of how the zoning rewrite might 
in4uence walkability and urban agriculture. Much of 
the city’s and residents’ attention was focused on how 
new zoning regulations might impact the location of 
residential treatment centers. Interest groups (e.g., 
the Public Health Working Group) highlighted health, 
equity, alcohol outlets, housing, and sustainability.46 
The HIA’s focus on violent crime addressed a serious 
health issue for Baltimore that was not being raised in 
the interviews or public meetings about the rewrite. 
Figure 6 provides exemplary quotes illustrating these 
5ndings. While it was outside the scope of this HIA to 
assess participation in the rewrite process, forthcoming 
scholarly work will address this aspect and concerns 
about barriers to meaningful participation in such 
complex land-use processes. 

Literature review
The literature search sought to identify relationships 
between zoning-related built environment features and 
health outcomes of interest. The studies supported 

an association between mixed-use developments and 
increased physical activity,47–51 as well as decreased obe-
sity and obesity-related illnesses.26,47,48,50,52,53 While these 
associations were consistent across studies, additional 
evidence from this literature suggests that these asso-
ciations may be stronger for socioeconomically advan-
taged vs. disadvantaged populations.26 This literature 
also suggests that increased mixed-use developments 
can be associated with increased crime.54 In particular, 
two of the studies provide evidence that closer prox-
imity to and higher density of alcohol sales outlets is 
associated with an increased risk of violent crime.55,56 
These results are consistent with a recent review of the 
literature published in 2009, as well as other previous 
reviews.57–59 This evidence was most consistent for off-
premise alcohol sales outlets.

Zoning code analysis
The zoning rewrite represents a full-scale reshaping 
of the existing zoning code in a several-hundred-page 
document. This summary discusses only a few of the 
key health-related changes of interest for the HIA. We 
found that mixed-use developments would increase 
across zoning districts. For alcohol outlets speci5cally, 
TransForm Baltimore (April 2010 draft) would increase 
the number of zoning districts where alcohol-serving 
establishments (i.e., restaurants serving alcohol, bars, 
taverns, and liquor stores) would be allowed (Figure 
7). Off-premise liquor outlets would be allowed by right 
or conditionally in new “special-purpose” districts, such 
as TODs, that included or were near residential uses. 
Special-purpose districts are those that combine a vari-
ety of uses that do not 5t into traditional residential, 
industrial, or commercial designations. Pedestrian-
oriented design standards were added to several zon-
ing districts, and new TOD zones would allow varying 
types of mixed-use developments (Figure 7). Other 
uses and features of interest—pedestrian-oriented 
design, bike parking, TOD, community gardens, and 
urban agriculture—would also be permitted more 
widely throughout the city, as would food outlets (e.g., 
supermarkets, corner stores, and restaurants).

Quantitative impact assessment
Approximately half of city residents live in high-poverty 
neighborhoods and half live in low-poverty neighbor-
hoods. Based on the zoning code analysis, we estimated 
that the percentage of the population living in districts 
that allowed both residential and commercial uses 
would increase from 32% to 80%, the percentage of 
the population living in districts that allowed mixed-
use developments would increase from 46% to 91% 
in low-poverty neighborhoods, and the percentage of 
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Figure 6. Results from scoping interviews with key zoning rewrite participants prior to releasing the first draft of 
the proposed TransForm Baltimore comprehensive zoning code: Baltimore City, Maryland, 2009–2010a 

Topic Quotes

Relevance of zoning “I really think if we had a way to engage people in this conversation about what does a healthy 
neighborhood look like, I think you would get more people talking about it [zoning] because so much of 
this is all policy and theory, and a lot of people don’t feel like it matters to them in their day to day.” (City 
Council member, interview)

Role of health in zoning “It’s about making sure that kids live in healthy places, and [that] involves being able to go to a park 
or walk safely. So that’s what I hope is the biggest thing that comes out of this: that we get healthier 
environments for anybody in the city to live. And that goes across any market ... I think there are some 
parts of the zoning code that could really help with that.” (Baltimore City official, interview)

“There are public health issues that you deal with in doing the zoning code. But they don’t, sort of, 
leap off the page and hit me in the face as the first issues that I would think of.” (Baltimore City official, 
interview)

“It’s not that you don’t think about [health when doing a rewrite], because you’re writing to implement 
the police power [to address] health, safety, and welfare. So you’re thinking about that, and the origins of 
zoning had to do with health in terms of light and air. So that’s there, but nobody’s come back and said, 
‘Well, can we think about specifically how the actions we’re taking are affecting the individuals’ health?’” 
(Zoning consulting firm staff, interview)

Zoning’s impact on health “If it’s a broader discussion about building neighborhoods that encourage people to walk and that 
encourage access to a broad array of amenities and services within the neighborhood, then zoning’s pretty 
important.” (Developer, interview)

“Who saw ‘Zoning for Zucchini’ in the [Baltimore] Sun yesterday? It talks about public health benefits and 
how the zoning code can reinforce that. Most people don’t think of this link.” (Baltimore City official, public 
meeting)

“[I]n many respects, a lot of the initial health issues that drove zoning have been resolved because we have 
better heating and ventilating approaches, and we’ve figured out how to reduce pollution in the cities 
generally. So the need to separate uses so that you’re not, you know, living in a dunghill, we’ve kind of 
dealt with that ... the interpretation of what health, safety, and welfare is has changed.” (Zoning consulting 
firm staff, interview)

“The vast majority of Baltimore is not going to change. It’s a 300-year-old city. It’s not going to change 
even in the next 20 years. Ninety percent of the land is not going to change, and the zoning code is not 
meant to really change 90% of the land.” (Baltimore City official, interview)

Concerns about zoning “One of the things we heard from neighborhoods is they’re very cautious about mixed use and commercial 
in their neighborhood. I understand they may be burned out by it, but I think the benefits of having a little 
bit more commercial in their neighborhood would probably help.” (Baltimore City official, interview)

aInterviews and observations were conducted as part of a health impact assessment of the TransForm Baltimore comprehensive zoning code 
rewrite to understand the perceptions and role of health considerations in the rewrite process.

the population living in districts that allowed mixed-
use developments would increase from 18% to 70% in 
high-poverty neighborhoods. As a component of mixed-
use development, we estimated that the percentage of 
Baltimore residents living in neighborhoods allowing 
off-premise alcohol sales outlets (e.g., liquor stores), by 
right or conditionally, would triple from 9% to 27%, 
and that residents of high-poverty communities would 
be 50% more likely than residents of low-poverty com-
munities to live in such neighborhoods (33% vs. 20%).

Furthermore, the percentage of residents living 
in neighborhoods allowing on-premise alcohol sales 
outlets, including bars, taverns, or alcohol-serving 

restaurants, by right or conditionally, would increase 
dramatically from 34% to 81%. Residents of high-
poverty communities would be somewhat more likely 
than residents of low-poverty communities to live in 
neighborhoods that allow on-premise alcohol sales 
outlets (94% vs. 70%, respectively). Finally, adoption of 
the draft new code was estimated to increase the per-
centage of city residents living in neighborhoods with 
zoning regulations mentioning pedestrian-oriented 
design from 1% to 24%, with residents of high-poverty 
communities being almost twice as likely as residents 
in low-poverty communities to live in such neighbor-
hoods (31% vs. 17%).
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DISCUSSION

The TransForm Baltimore HIA identi5ed mixed-use 
development as an important mechanism for impacting 
health through zoning via potential impacts on physical 
activity, violent crime, and obesity. Mixed-use develop-
ments can have competing impacts on these outcomes. 
Mixed-use developments and TOD may create incen-
tives for physical activity by providing amenities within 
walking distance and increasing access to daily services 
near transit stops. Many mixed-use and TOD districts 
proposed in TransForm Baltimore (April 2010 draft) 
also allowed alcohol outlets. Although alcohol outlets 
can be a part of vibrant neighborhoods, they can also 
play a role in destabilizing neighborhoods by gener-
ating crime.54,55,60 The increased exposure to violent 
crime that can be associated with alcohol outlets may 
also inhibit physical activity among area residents who 
are afraid to walk in their neighborhood because of 
these crime-generating alcohol outlets. 

Our analyses helped translate proposed zoning 
changes into estimates of city residents’ exposure 
to positive and negative potential health impacts of 
mixed-use developments. Based on our analysis, zon-
ing districts encompassing high-poverty neighborhoods 
with expanded mixed-use developments would be 50% 
more likely than low-poverty neighborhoods to allow 
alcohol outlets.

Our HIA report commended the Department of 
Planning for its commitment to expanding mixed-use 
developments, TOD, and pedestrian-oriented design 
given their potential for producing positive impacts on 
physical activity. But it also argued for careful attention 
to the composition of allowable uses in mixed-use dis-
tricts. Given evidence that alcohol outlets are concen-
trated in high-poverty neighborhoods in Baltimore,27 
we recommended that the draft new code be revised to 
ensure that crime-generating uses such as off-premise 
alcohol outlets not be permitted to further concen-
trate in these areas. Figure 8 summarizes mixed-use, 
TOD, and pedestrian-oriented-design-related recom-
mendations based on the HIA. The 5nal version of 
the proposed new zoning code that was introduced 
to the Baltimore City Council on October 22, 2012, 
included a dispersal zoning provision recommended 
in the TransForm Baltimore HIA. The HIA recom-
mended including this provision, which would prohibit 
the location of new alcohol outlets within 300 feet of 
existing outlets.

Strengths and limitations 
The TransForm Baltimore HIA represents an innovative 
approach to applying SDH in public health practice. 
By identifying potential health implications of Trans-

Form Baltimore, public health researchers and city 
health of5cials provided evidence-based recommenda-
tions intended to modify a non-health policy. These 
recommendations may increase the health-promoting 
potential of TransForm Baltimore and mitigate unin-
tended negative health consequences. Not long after 
the TransForm Baltimore HIA report was published, 
Philadelphia released Phila2035, its comprehensive 
plan that addresses public health issues explicitly, and 
a companion report, “Philadelphia2035: Planning and 
Zoning for a Healthier City.”61 This plan speaks directly 
to integrating zoning and public health as the new 
zoning code is implemented and the need arises for 
HIAs in this process.62 Despite their signi5cance, most 
of the TransForm Baltimore HIA recommendations are 
limited in their potential to achieve health promotion 
goals because they focus primarily on new rather than 
existing alcohol outlets. Existing uses are generally 
grandfathered into a new zoning code.63

Our quantitative impact assessment was also limited 
because of its potential to result in overestimates of 
new exposure to alcohol outlets. The current code 
does not accurately re4ect existing land uses and likely 
underestimates the population currently living in close 
proximity to alcohol outlets. Also, the allowance of a 
particular land use in a district does not mean that 
use will exist. There may be locations where alcohol 
outlets are allowed but do not exist. 

Many steps exist between changing a zoning code 
and changing the built environment. TransForm Bal-
timore will only result in built environment changes 
when sites are (re)developed or owners elect to change 
the use of a property. Much time could elapse between 
passage of the code, development, and health impacts; 
and factors apart from zoning could also impact health 
in the same place where a zoning change was made. 
One of the issues addressed during the interviews and 
meeting observation was that of enforcement and the 
extent to which zoning regulations, whether health-
related or not, are able to be effectively enforced. For 
a zoning code to have its intended effect, its imple-
mentation must include effective enforcement. At 
the time of interviews and observation, the model of 
enforcement was complaint-based, although interest 
exists in making the enforcement system more proac-
tive. We did not have any information available that 
established an association between zoning enforcement 
and health outcomes of interest in Baltimore. One 
enforcement issue relevant to alcohol outlets outside 
of the jurisdiction of zoning is the enforcement activi-
ties of the liquor licensing board. Concern, including 
health concerns, exists in Baltimore about the extent 
to which the liquor board enforces its regulations.64
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Figure 8. HIA recommendations pertaining to mixed use, TOD, alcohol sales outlets, and pedestrian-oriented 
design submitted during the TransForm Baltimore public comment period: April 2010 draft

Evidence Expert opinion

HIA recommendations

Already 
included in 
TransForm 
Baltimorea

Supported  
by  

literature 
review

Supported  
by  

impact 
assessment

Supported  
by  

interviews

Supported  
by 

observation 
of TransForm 

process

Supported by 
other cities’ 
initiatives 
or model 

ordinances

Mixed use and TOD       
 Create TOD zones. X X X X  X
 Establish first-floor transparency and other 

design standards. 
X X X X  X

 Create row house mixed-use overlay. X X X   
 Create neighborhood commercial 

establishment.b
X X  X   

New off-premise alcohol outlets       
 Use a dispersal model to prevent 

concentration of off-premise alcohol sales 
outlets in districts that currently allow retail 
alcohol sales by right (particularly in TOD, 
industrial mixed-use, and other areas slated 
for change).

 X X   X

 If such dispersal/spacing standards are 
created, tracking the location of proposed 
and existing outlets through business 
license applications and approvals would be 
necessary.b

 X X X X  

 Allow off-premise alcohol outlets 
conditionally rather than by right.

 X X   X

Existing off-premise alcohol outlets       
 Pursue opportunities outside the scope 

of the zoning code rewrite to address 
challenges concerning existing off-premise 
alcohol sales outlets in Baltimore. Strategies 
may involve a zoning component but 
would require a large planning effort and 
interagency collaboration.

 X X   X

 Such strategies could include addressing 
problematic off-premise alcohol sales outlets 
via a “deemed approved” process that holds 
grandfathered uses to new standards. 

 X X   X

New and existing alcohol outlets       
 Create a separate use definition for all 

alcohol sales outlets (liquor stores, bars, and 
taverns) that aligns with the Baltimore City 
Liquor Board’s license classes.b

 X X X  X

Pedestrian-oriented design       
 Create pedestrian corridors. X X X X X X
 Apply pedestrian-oriented goals to the 

following zones: office residential, office 
industrial park, bioscience, and special-
purpose districts.

 X X  X X

 Define “pedestrian-oriented.”b  X X X  X
 Include principles of crime prevention 

through environmental design in landscape 
ordinance.

 X X   X

aIn addition to recommending changes, the HIA included endorsement of health-promoting elements already included in the TransForm 
Baltimore April 2010 draft.
bThese recommendations are for changes that are thought to be necessary to facilitate related evidence-based recommendations.
HIA # health impact assessment
TOD # transit-oriented development
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Finally, there have been signi5cant modi5cations to 
the draft code since the HIA report was published. As 
of this writing, after its third revision, the TransForm 
Baltimore zoning code ordinance was introduced to 
the Baltimore City Council on October 22, 2012. While 
the dispersal zoning ordinance recommended in the 
HIA is among the alcohol-related elements included 
in the proposed new zoning code, the zoning code 
ordinance is still subject to further changes during the 
City Council deliberations and rati5cation process, and 
health-promoting elements may not necessarily survive 
into the rati5ed version. 

CONCLUSIONS

TransForm Baltimore provided a unique opportunity 
to highlight health-relevant aspects of zoning that are 
unlikely to have been considered otherwise. To our 
knowledge, this is the 5rst HIA of a zoning code in 
the U.S. and has generated transferable knowledge 
that could inform similar efforts in other jurisdic-
tions. By identifying how zoning can in4uence where 
alcohol outlets locate, such work may be a particularly 
important platform for evidence-based policy advocacy 
aimed at improving access to safe neighborhoods and 
responding to the many drivers in4uencing physi-
cal activity and obesity risk. Our HIA in4uenced the 
broader conversation regarding the role of zoning 
in addressing health, particularly regarding the link 
between alcohol outlets and violent crime. The HIA 
speci5cally opened up communication among health, 
planning, and other city of5cials regarding the links 
between urban policy decisions and health. The Depart-
ment of Planning cited the HIA as a contributor to 
policy decisions regarding the alcohol-related elements 
of the proposed new zoning code.65 

While we believe that the TransForm Baltimore HIA 
has resulted in increased awareness of the potential for 
urban policies in Baltimore to impact health, uncer-
tainty remains regarding whether Baltimore’s proposed 
new zoning code will ultimately include provisions that 
are likely to improve the health-promoting potential 
of Baltimore City neighborhoods. The proposed new 
code must be rati5ed by the City Council and is likely 
to face political challenges to rati5cation. Furthermore, 
although the HIA uses the best available public health 
research to project what the potential health bene5ts 
of the proposed new code are likely to be, there is 
a critical need for long-term evaluation of the 5nal 
rati5ed code to prospectively assess how changes to 
Baltimore’s zoning code regulations ultimately impact 
neighborhoods and population health.
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