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Key Health Impact Assessment Concepts & Terms 
 
Health Impact Assessment: 
A Health Impact Assessment (HIA) is a systematic process that uses an array of data sources and 
analytical methods and considers input from stakeholders and the public to determine the potential 
effects of a proposed policy, plan, program or project on the health of a population and the distribution 
of the effects within the population.  An HIA also provides recommendations on monitoring and 
managing those effects.  
 
Health Impact/Effect: 
Any change in the health of a population or any change in the physical, natural, or social environment 
that has a bearing on public health. 
 
Health Determinant:   
The range of personal, social, economic and environmental factors which determine the health status of 
individuals or populations. An example of a health determinant relevant for this HIA would be access to 
healthy food.   
 
Health Outcome:   
The health status of an individual, group or population which is attributable to a number of determining 
factors such as behaviors, social and community environments, health care services and genetics. An 
example of health outcomes relevant for this HIA would be diabetes and obesity.   
 
Health Equity: 
Health equity refers to absence of disparities between population groups with respect to disease and 
health outcomes.  Health equity is impacted by a variety of social factors such as income inequality, 
educational quality, natural and built environmental conditions, individual health behavior choices and 
access to health care.  Health equity is improved as these disparities are eliminated or minimized.  
Health inequity is exacerbated as these disparities grow.   
 
Health Disparity: 
Differences in the overall rate of disease, morbidity or mortality between one population group and 
another.  Many personal, social, economic and environmental factors contribute to health disparities.  
Many populations are affected by disparities including racial and ethnic minorities, residents of rural 
areas, women, children, elderly and persons with disabilities.  
 
Health in All Policies:   
The practice of considering health, well-being and equity in the development and implementation of 
policies, projects and programs in non-health sectors.  It involves a range of activities, such as HIA, to 
achieve better health outcomes and reduce health disparities.  
 
Rapid, Intermediate and Comprehensive HIA: 
Rapid HIA involves collection and analysis of existing data only. An Intermediate HIA is the most 
common type and entails a more thorough investigation of health impacts as well as the collection of 
some new data. A Comprehensive HIA involves the collection and analysis of new data using multiple 
methods and sources and is the most costly and time-consuming of the three. 
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Executive Summary 
Community gardens have been identified as part of a strategy for improving access to healthy food, 
which can reduce food insecurity and help lower the risk of several chronic diseases. As a result, in 
recent years a number of community-based and public health initiatives in Yuma County began 
encouraging and establishing community gardens. However, this has required an adjustment to the 
zoning regulations in several jurisdictions that did not otherwise include community gardens as a 
permitted land use. The City of Yuma was the first to respond, and in the fall of 2014, Yuma County 
Department of Development Services (Department of Development Services) began work on its own 
Community Garden Ordinance.  
 
A Health Impact Assessment (HIA) is an information gathering tool used to inform and promote policy 
decisions that are beneficial for health. Information gathered includes an examination of research 
literature, data on health outcomes and determinants, and input from stakeholders, experts and the 
public. From the fall of 2014 to June of 2015, with funding from the Centers for Disease Control and the 
Pew Charitable Trusts and assistance and support from the Arizona Department of Health Services, the 
Yuma County Public Health Services District (Health District) conducted a HIA on a proposed Community 
Garden Ordinance for Yuma County. The main goal of the HIA was to inform Department of 
Development Services of the health impacts of the Community Garden Ordinance with a focus on four 
main health determinants: physical activity, diet and nutrition, social capital and food security. The 
decision-making process for the Community Garden Ordinance will culminate with the submission of a 
zoning text amendment along with a staff report to the County Board of Supervisors, anticipated to take 
place in late 2015.  
 
Key decision makers associated with the HIA are Department of Development Services, the Health 
District and the Yuma County Board of Supervisors.  The HIA findings will also serve as an educational 
tool and example for members of the Yuma County Citizen Advisory Groups, which will help provide 
public input into the formulation of the Yuma County 2030 Comprehensive Plan.  Other stakeholders 
include the City of Yuma, the University of Arizona Yuma County Cooperative Extension (Cooperative 
Extension), Yuma County Injury Prevention Program, Arizona Nutrition Network (Nutrition Network), 
Health in Arizona Policy Initiative (HAPI) and Arizona Alliance for Livable Communities.  

 
Key findings on the health impact of a Community Garden Ordinance 
This HIA examines the impact on health of community gardens that would be initiated by county 
residents as a result of a Community Garden Ordinance in Yuma County. 
 
Current conditions 
The following are key health outcomes and determinants that could be positively affected by the 
establishment of community gardens: 
 

1) Yuma County has higher rates of diabetes (13.3%) than Arizona (9%). 

2) Yuma County has higher rates of cardiovascular disease (12.9%) than Arizona (10.4%). 

3) Yuma County has higher rates of obesity (30.2%) than Arizona (24.7%) 

4) 22.3% of residents in Yuma County and 39.4% of children in Yuma County are food insecure. 

5) Physical inactivity in Yuma County has been rising in recent years. 

 
Projected impacts 
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The research literature and stakeholder expert input anticipates the following impacts of community 
gardens on health: 
 
Physical activity: Those who participate in a community garden will increase their physical activity, which 
is known to reduce the risk of cardiovascular disease, obesity and stress. 
 
Diet and nutrition: Those who participate in a community garden will significantly increase their 
consumption of fruits and vegetables and will start eating nutritious foods they were not previously 
eating. This is especially the case where programming is in place that provides nutrition education and 
training in food preparation. Increased consumption of fruits and vegetables is associated with lower 
risk for obesity. 
 
Social capital: Social capital results from the benefits associated with strong relationships with others 
and includes improved health. Those who participate in a community garden will increase their social 
interactions with others and will experience lower levels of stress. 
 
Food security: Those who participate in a community garden will enjoy significant food cost savings and 
will therefore increase their food security. Food insecurity has a significant impact on health, especially 
that of children, who are sick more often and experience growth impairment, slowed cognitive 
development, lower school achievement and behavioral problems. 
 
Potential negative impacts: Those who participate in a community garden may increase their exposure 
to toxins from pesticides or soil contaminants, food-borne illness, heat-related illness and strain injuries. 
All of these, however, can be mitigated through regulatory measures and appropriate training and 
education, most of which is already in place.   
 

Recommendations for a Community Garden Ordinance 
Several measures can be adopted that facilitate the establishment of community gardens and help 
ensure that they are successful. The following recommendations would therefore enhance the positive 
health impacts and reduce the negative impacts of this ordinance: 
 

1) That residents interested in establishing community gardens be connected with existing 

programming support that trains gardeners in efficient gardening techniques, organizational and 

leadership effectiveness, and how to avoid heat-related illness, food-borne illness, toxin 

exposure and strain injuries. Cooperative Extension currently offers several different types of 

this training. 

2) That soil testing be required in cases where community gardens are proposed for sites that are 

potentially contaminated and that precautionary soil testing be adopted as a best practice.  

3) That the Health Services District continue to maintain its existing nutrition programming in order 

to encourage and support residents in food desert neighborhoods to participate in community 

gardens. The Nutrition Network already has programs in place that include gardening 

workshops, nutrition classes and cooking demonstrations. 

4) That the Department of Development Services encourages the use of vacant land, especially 

county-owned public land, for community gardens, particularly land that is currently 

underutilized.  
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Conclusion 
 
Summary of health outcomes and impacts 
 

Summary of Health Outcomes & Impacts 

Health Outcome or 
Determinant 

Direction of 
Impact 

Distribution of 
Impacts 

Quality of Evidence 

Increased physical activity + All segments of the 
population 

*** 

Reduction in Type-2 
diabetes 

+ All segments of the 
population, children, 
youth 

* 

Reduction in cardiovascular 
disease 

+ All segments of the 
population 

* 

Reduced obesity + All segments of the 
population, children, 
youth, Hispanics 

** 

Increased consumption of 
fruits & vegetables 

+ All segments of the 
population, children, 
youth 

** 

Increased social interaction + Adults, elderly *** 

Reduced stress + Adults ** 

Food cost savings + All segments of the 
population 

* 

Food security + All segments, children & 
youth 

** 

Increase strains & injuries, 
heat related illness, food 
borne illness 

- All segments of the 
population 

* 

Key:  
 *  Less than 5 Studies, ** 5-10 Studies, *** 10-20 Studies 

 

Summary of health outcomes and impacts is also described in body of document see page 24. 
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Introduction 

Lack of food security in the US is a significant public health problem. In 2009, it was estimated that 
approximately 14% of Americans were food insecure (Reference #22). Parallel with this, cardiovascular 
disease, diabetes and obesity have presented a growing chronic disease burden for the population and 
the health care system. The CDC has identified that part of a strategy for combating both of these 
problems is improving access to healthy foods (17). 
 
Yuma County, Arizona, illustrates a unique paradox that while being a vital provider of fresh produce to 
the nation for much of the year, food insecurity for its own citizens is exceptionally high. As well, rates of 
several chronic diseases in Yuma County are higher than those in both Arizona and the US, particularly 
obesity (25). In response to these issues, the community has arisen to initiate several efforts that work 
towards increasing access to healthy food. One of these is a growing interest in establishing community 
gardens, however, community gardens have until recently not been permitted by planning jurisdictions 
in the county.  
 
The City of Yuma was the first to approve a community garden ordinance in April of 2015 and in the fall 
of 2014 Yuma County began the process of formulating theirs. This development presented an 
opportunity for the Yuma County Public Health Services District (Health District) to conduct the county’s 
first Health Impact Assessment (HIA). 
 
The purpose of this HIA is to investigate the potential health impacts of a proposed Community Garden 
Ordinance for Yuma County that is being prepared by the Yuma County Department of Development 
Services (Department of Development Services). An HIA is one of several tools available that examine 
the intended and unintended effects of policies, programs and projects on community health.  
 
For the purpose of this HIA, we define “community garden” as any piece of publicly or privately owned 
land that is planned, designed, built, maintained and gardened by a group of community members for 
the purpose of producing fruits, vegetables (and sometimes ornamentals) for consumption by 
community garden members or for donation. 

 

Background:  Building a movement for healthy eating in Yuma County 
In an effort to build interest and participation in increasing access to healthy food, decreasing risk 
factors for obesity, reducing the incidence of chronic diseases, and promoting opportunities for physical 
activity, the Health District, Health in Arizona Policy Initiative (HAPI) and the Arizona Nutrition Network 
(Nutrition Network) created the Healthy Communities Food Garden Network (Food Garden Network) in 
August 2013, comprised of individuals and representatives of organizations interested in promoting and 
supporting community gardens.   
 
Representatives from the following agencies attended an initial roundtable discussion:  City of Yuma 
Housing Authority, Housing America (a local nonprofit housing organization), Palmcroft Elementary 
School, the Yuma Community Food Bank, JV Farms & Smith (a local farming company) the University of 
Arizona Yuma County Cooperative Extension (Cooperative Extension), Dr. Jeanne Elnadry (a local 
physician affiliated with Hospice of Yuma), and other Health District representatives (Deputy Director 
and Emergency Preparedness).  The network has since expanded and now includes representation from 
the Department of Development Services, City of Yuma Neighborhood Services division, the City of 
Yuma Planning and Zoning division, the City of Somerton Parks & Recreation division, Crossroads 
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Mission and the Cocopah Indian Tribe.  The goal of the Food Garden Network is to increase access to 
healthy food, as well as create community awareness around the multiple benefits of food gardens.  
 
At approximately the same time, the Yuma Regional Medical Center launched the Yuma County Arizona: 
Healthiest County in America initiative. This effort has four areas of focus: child and family health, 
chronic disease prevention, access to comprehensive care and workplace wellness, as well as Healthy 
Eating Adventure Yuma, which encourages eating plant-based whole foods (4). Another significant 
parallel development is A Healthy Somerton (1), an initiative of the Regional Center for Border Health 
Inc. that focuses on chronic disease management and increasing physical activity, which also includes a 
Farmers Market On Wheels that provides fresh produce to Somerton neighborhoods. 
 
As discussions about food gardens gained momentum within Yuma County, school boards and private 
landowners joined the movement. In September 2014, HAPI in collaboration with the Arizona 
Department of Health Services and the University of Arizona College Of Agriculture offered a local 
School Garden Certification program.  Schools learned how to meet requirements that enable fresh 
produce to be safely served in school cafeterias from their on-site school gardens and learned how to 
develop a school garden curriculum.  Currently, there are over eight school gardens and five privately 
owned gardens operating within Yuma County.   
 

About this Health Impact Assessment 
In October 2014, the Health District secured a grant from the Centers for Disease Control distributed 
through the Arizona Department of Health Services to conduct an HIA on the proposed Yuma County 
Community Garden Ordinance. Funding to support technical assistance for the project was provided 
from the Pew Charitable Trusts in November 2014 and Anna Vakil of Canopy Consulting and Research 
(the Consultant) was contracted to provide this assistance. 
 
The research conducted for this HIA identified four main pathways to health that can result from 
community gardens. It also proposed recommendations that can enhance these health benefits: 
 

1) Physical Activity 
2) Diet and Nutrition 
3) Social Capital 
4) Food Security  

 
There are six essential steps involved in conducting an HIA. 
 

1. Screening:  The screening process determines if conducting an HIA will benefit the project, plan, 
program and/or policy and decision makers.  
 

2. Scoping:  The scoping process identifies the goals, objectives and key health determinants of the 
HIA.   
  

3. Assessment:  The assessment process creates a profile of the population affected and existing 
conditions of the health and environmental outcomes.  It also involves collecting information in 
order to estimate or project positive and negative consequences of the decision.   
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4. Recommendations:  The recommendation process involves suggestions and/or actions for 
avoiding negative impacts and the opportunity to leverage resources to improve health 
outcomes.   
  

5. Reporting:  The reporting process is the presentation of evidence-based recommendations to 
guide in the final formulation of the decision.   
 

6. Monitoring and Evaluation:  The monitoring and evaluation process allows the opportunity to 
determine how the HIA was used, and whether its projections and predictions were accurate.  
Monitoring also allows for long-term review of implementation of the recommendations and 
measurement of health outcomes.      

 
The sections which follow describe each of these respective steps. 
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Screening: Is an HIA appropriate?  
The main purpose of the screening step of the HIA is to determine whether to proceed with an HIA. In 
this case, the decision was taken to move forward with an HIA of the Community Garden Ordinance for 
the following reasons: feasibility and timeliness of the HIA relative to the decision-making process of the 
ordinance, suitability of the topic for the first HIA to be conducted in Yuma County, the policy had 
potentially important impacts on health, there were sufficient resources to conduct an HIA and there 
was receptivity of stakeholders. Based on the resources available and the proposed timeline (October 
2014 through June, 2015), it was decided that a project somewhere between a Rapid and an 
Intermediate HIA was feasible since resources were limited but allowed for some new data to be 
collected. 
 
A Core Team at the Health District was formed to lead the HIA process consisting of Annette Perez, 
Wellness Coordinator, Health in Arizona Policy Initiative; Suzanne Cooper, Program Coordinator, Arizona 
Nutrition Network; and Gloria Coronado, Health Promotions Programs Manager; along with Anna Vakil, 
the Consultant providing technical assistance.  
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Scoping the HIA 
The HIA Core Team decided that the main goals of the HIA were to: 
 

1) Inform the Department of Development Services and other key stakeholders and decision-
makers about the health impacts of the proposed Community Garden Ordinance. 

2) Facilitate partnerships and a learning process among stakeholders about how to do an HIA and 
the value of HIAs as an important tool in a Health in All Policies strategy.  

3) Identify recommendations for existing and new policies and programs that enhance the health 
benefits of community gardens. 

 

Proposed ordinance and HIA study area 
The Department of Development Services first considered proposing a community garden ordinance for 
Yuma County in 2013 following the passage of similar ordinances in the City of Phoenix.  In April 2015, 
the city council of the City of Yuma approved a text amendment permitting community gardens as a 
land use in several types of residential, commercial, agricultural, industrial and recreational zoning 
districts in the city and also signaled support of a Community Garden Policy adopted by the Community 
Development Department. Since parts of Yuma County are contiguous with the City of Yuma, 
Department of Development Services indicated to the HIA Core Team their intention that any new 
proposed community garden ordinance for the county should be compatible with what the City of Yuma 
already has in place. 
 
The current timeline for approval of the county ordinance is late 2015, involving the submission of a 
zoning text amendment to the County Board of Supervisors accompanied by a staff report, which can 
include health-related language and other recommendations from this HIA.  Work on the 2030 
Comprehensive Plan will also begin soon and is expected to be submitted to the County Board of 
Supervisors in early 2020.  The Department of Development Services is hoping to learn from this HIA 
about how best to incorporate health outcomes into the process of preparing the 2030 Comprehensive 
Plan. 
  
For the purpose of making the project manageable, it was decided that the HIA would focus on the 
unincorporated areas in Yuma County and unincorporated areas where the county ordinance cannot be 
enforced.  By definition, this removed the larger urban centers such as the cities of Yuma, Somerton and 
San Luis, the Yuma Proving Ground and Marine Corps Air Station-Yuma, wildlife refuges and the 
Cocopah Indian Tribe Reservation, consisting of three noncontiguous areas occupying 6,500 acres on or 
near the Colorado River west of Yuma (see Figure 1). This enabled a focus on those areas that were 
directly under the jurisdiction of The Department of Development Services and the proposed ordinance. 
Notwithstanding this, it is hoped that the information and results provided by this HIA will be used by 
the cities of Yuma, Somerton and San Luis, as well as the Cocopah Indian Tribe.  
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Figure 1:  Community Garden Ordinance Area 

 
The total population affected by the Community Garden Ordinance consists of those residing in the 
unincorporated areas of Yuma County 2013, was 63,007 people (75). Much of the policy area is 
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uninhabited desert or rural farmland; where community gardens are unlikely to be established. As a 
result, a decision was taken early on to further focus the HIA on neighborhoods in higher-density urban 
areas within the Community Garden Ordinance area. After consulting with The Department of 
Development Services, three zones meeting this definition were identified, (two are illustrated in Figure 
2):  

1) Northwest Yuma, which is the urbanized area west of Yuma contiguous with the city 
2) Foothills, which is the urbanized area east of Yuma 
3) “County islands” within the City of Yuma, which are small unincorporated areas of Yuma County 

surrounded on all sides by the City of Yuma  
 

Figure 2:  Northwest Yuma and Foothills 

 
 

Engaging stakeholders 
To ensure a collaborative process for the HIA, a Stakeholder Group was formed, include representation 
from other key divisions of the Health District, City of Yuma Planning Dept. staff, Co-operative Extension, 
Yuma County Intergovernmental Public Transportation Authority (Carol Perez, Management Analyst) 
and the Regional Center for Border Health Inc. Throughout the process, the Food Garden Network, 
which continued to meet regularly, was considered to be a broader stakeholder group for the HIA. 
Updates on the HIA were provided at every Food Garden Network meeting and input from the various 
participants was also solicited. 
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The stakeholder strategy consisted primarily of a series of four meetings that served the dual purpose of 
providing information updates and soliciting input from stakeholders at key points of the HIA process: 
 

1) February 10, 2015: Input solicited from stakeholders on health outcomes and determinants for 
the Pathway Diagram. 

2) April 10, 2015: Presentation of draft Pathway Diagram and interviews of stakeholders on key 
Assessment variables. 

3) June 3, 2015: Solicitation of recommendations and suggestions. 
4) July, 2015: Presentation of Final HIA Report. 

 
 

Engaging residents: vulnerable populations 
While the entire population of the Community Garden Ordinance area will benefit from the 
establishment of community gardens, our preliminary investigations indicated that the strongest 
positive impacts would be seen in the vulnerable populations. In addition, HIA best practices encourage 
the targeting of limited resources toward understanding issues faced specifically by vulnerable 
populations (83).  
 
Vulnerable populations for this HIA are those people within the Community Garden Ordinance area who 
live in food deserts. A food desert is “a low-income census tract where either a substantial number or 

share of residents has low access to a supermarket or large grocery store” (96). In Yuma County as a 
whole, 11% of residents do not have access to healthy food (25). 
 
It was decided that public input would be sought from those in the study area residing in food deserts. 
However, soliciting participation of people residing in these areas is known to be challenging. It was 
therefore determined that an effective strategy would involve capitalizing on relationships the Health 
District already has in these neighborhoods. The Department of Development Services was asked to 
prepare a map showing food deserts in the county islands of Northwest Yuma to facilitate choosing an 
appropriate neighborhood where residents could be approached to provide input into the HIA.  
 
The Health District currently runs nutrition programs out of several primary schools, which involve 
meeting regularly with parents of children enrolled in the Headstart Program, so two of these schools 
located in food desert County Island neighborhoods in Northwest Yuma were chosen as venues where 
resident input could be sought.  
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Figure 3:  County islands and food deserts in a section of Northwest Yuma 
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HIA Pathways to health 
A preliminary pathway diagram resulted from the Stakeholder Group meeting of February 10, 2015 that 
was further developed during the HIA process. Four main pathways were identified that affect health 
outcomes: physical activity, diet and nutrition, social capital and food security. These pathways are 
outlined here and described more fully in the Assessment section. 
 

Figure 4:  Community Garden HIA Pathways 
 

 
Physical Activity 
It was anticipated that community gardens would increase opportunities for physical activity, which 
would have a positive impact on four health outcomes emphasized in the research literature: type 2 
diabetes; cardiovascular health; obesity and stress. It also anticipated that gardening might increase the 
probability of strains and injuries as well as heat-related illness, particularly during the summer months.  
Interviews of residents revealed that 60% of respondents indicated they would be willing to walk more 
than a mile to a community garden.  40% would be willing to walk less than a mile.     
 
Diet and Nutrition 
The second major health pathway is diet and nutrition as a direct result of increased access to fresh 
produce. It was expected that this would lead to increased consumption of fruits and vegetables among 
community gardeners, which would in turn have a positive impact on three major health outcomes of 
type 2 diabetes, cardiovascular health and obesity. It was also anticipated that increased consumption of 
fresh produce might lead to higher exposure to food-borne illnesses and toxins such as pesticides or soil 
contaminants. 
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Social Capital 
Social capital refers to mutual support networks among individuals and households enabling them to 
function more effectively. Typical examples include resource sharing that occurs at the neighborhood 
level such as mutual childcare arrangements. This pathway results primarily from increased 
opportunities for social interaction provided by community gardens, which would also tend to reinforce 
cultural expression and enhance family relationships. All of these factors would have the effect of 
reducing stress levels. 
 
Food Security 
The fourth major pathway for intermediate outcomes begins with increased food cost savings, which 
will have a direct positive impact on food security. These savings would free up household resources for 
other important household expenses. 
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Assessment:  The health impacts 
The Assessment phase of an HIA identifies baseline data available for the most important health 
outcomes and determinants. It also entails estimating the health impacts in terms of likelihood and 
possible distribution within the population based on the research evidence. Below are a brief review of 
the methods used and an outline of significant impacts that may be important for consideration in the 
formulation of the Community Garden Ordinance.  
 

Assessment Methods 
What has already been learned about community gardens and health? 
A literature search was conducted using keyword searches derived from the health outcomes and 
determinants of the HIA Pathway Diagram utilizing English-language digital databases that included 
studies from the US, Canada, the UK and Australia: EBSCO (sciences, health, social sciences and 
humanities) and PubMed (medicine, dentistry, nursing, physical therapy biomedical research, clinical 
practice, administration, policy issues and health care services).  
 
This search resulted in 111 references relevant to the HIA. A document summarizing the most important 
37 of these references was prepared that summarized methodology and main findings for each study in 
order to facilitate informed discussion about the literature within the HIA Core Team.  
 
Ground-truthing: drawing on stakeholder expertise 
Like any subject area, the national and international literature on community gardens and health must 
be connected to what is locally relevant. As a result, attempts to project future impacts of a proposed 
policy need to be grounded in local experience and expertise. The HIA literature describes this as 
“ground-truthing” (90). Information was collected from expert members of the stakeholder group, 
consisting of 12 individuals (including HIA Core Team members) in the form of individual structured 
interviews and focus group discussions during Stakeholder Group meetings. Information was also 
gleaned from the proceedings of the Food Garden Network, which met regularly throughout the HIA 
process. 
 
Ground-truthing: Yuma County resident perceptions 
A strategy was developed to obtain input from Yuma County vulnerable populations living in food 
deserts, capitalizing on existing relationships the Health District has in these areas. Structured interviews 
were held with parents of preschool or Headstart children in both English and Spanish at two sites on 
two different dates in May 2015. An interview guide was developed in both English and Spanish and gift 
cards were provided as incentive. Questions were asked about the respondent’s past experience with 
gardening, receptiveness to the possibility of participating in a community garden, distance respondent 
is willing to walk to a community garden, and concerns about community gardens in general. A total of 
22 interviews took place. 
 
 

What we found: HIA results 
This section first presents baseline information on the main health outcomes: diabetes, cardiovascular 
disease, obesity, stress and food security. This is followed by an assessment of the four main pathways 
to health (physical activity, diet and nutrition, social capital and food security). Other potentially 
important impacts are also briefly reviewed. Finally, resident perceptions about community gardens are 
described.  
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Where are we now? Baseline data on health outcomes 
Type-2 diabetes 
 
Figure 5:  Diabetes in Yuma County 
 

 
 
 
 
 
 
 
 
 
 
 

Source: Yuma County Health Assessment, 2012 
 
Figure 1 illustrates that Yuma County had significantly higher rates of diabetes in 2011 than the state of 
Arizona as a whole. Obesity and physical inactivity are risk factors contributing to diabetes rates. 
Diabetes itself also increases the risk for heart disease, neuropathy and stroke and often remains 
undiagnosed (111). Type-2 diabetes is increasingly being seen in the child population, which is of special 
concern.  
 

Cardiovascular disease 
 
Figure 6:  Cardiovascular disease in Yuma County 

 
Source: Yuma County Health Assessment, 2012 

 

Diabetes 
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Cardiovascular disease describes any condition that affects the heart muscle, valves or rhythm. As can 
be seen in Figure 6, rates of this disease in Yuma County for 2011 are higher than Arizona. The most 
serious consequence of cardiovascular disease is sudden death. Unhealthy diet, physical inactivity, 
obesity and smoking raise the risk of cardiovascular disease (96). 
 

Obesity 
 
Figure 7:  Obesity in Yuma County 
 

 
Source: Yuma County Community Health Needs Assessment, May 2009 

 
The obesity problem in the US is well document and, as can be seen in Figure 7, obesity rates are higher 
in Yuma County than Arizona as a whole, approaching one-third of the population. Furthermore, 
Hispanics, which in 2013 comprised 61% of Yuma County’s population (94), tend to have the highest 
obesity rates. Obesity is a serious health threat that leads to higher risk for several diseases and 
conditions including heart disease, stroke, high blood pressure, type-II diabetes, some cancers, 
gallbladder disease, osteoarthritis, gout, and breathing problems such as sleep apnea and asthma. While 
obesity is basically caused by eating too much and moving too little, a diet that includes plenty of fresh 
vegetables and fruits is part of an effective weight control strategy (16). Childhood obesity is a growing 
trend and is of special concern since health during childhood sets the stage for the remainder of the 
lifecycle. As well, the long term consequences of childhood obesity are not yet fully understood. 
Although not recent data, in 2005, nearly 36% of students in grades 9 through 12 living in Yuma County 
were overweight or at risk of becoming overweight (6). 
 

Stress 
Stress reduction is an important potential benefit of gardening. Since baseline figures on stress levels in 
Yuma County were not readily available, two proxy variables were identified. The first is number of 
“poor mental health days” in one month; Yuma County ranked relatively well in Arizona with 3.1, as 
compared with 3.4 for Arizona as a whole. The second is “social associations”, which is a measure of 
connectedness to formal social associations. For Yuma County, this is 4.4, as compared with 5.7 for the 
state of Arizona (25). However, this number could be deceptive in that it does not take into account 
informal associations, which can be a strong source of social support. 
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Food security 
Food insecurity is a continually shifting concept, but generally means that consistent access to adequate 
food is limited by a lack of money and other resources at times during the year. By this measure, Yuma 
County ranks among the highest in Arizona for food insecurity: 22.3% of the population and 39.4% of 
children in 2013 (65). Changes in a household’s socio-economic situation, especially if sudden, can 
trigger food insecurity (22). Examples are housing change or job loss. Food insecurity is a major health 
problem, especially for children since it results in being sick more often, growth impairment, slowed 
cognitive development, lower school achievement and behavioral problems (19, 80). 
 
 

Community garden pathways to health 
Based on the examination of the research literature, stakeholder input and resident input, the following 
projections were made regarding the health impacts of community gardens in Yuma County that can be 
realized through implementation of the Community Garden Ordinance. The likelihood and distribution 
of these impacts will be further enhanced if the suggestions outlined in the Recommendations section 
are implemented. The following table provides a summary of the anticipated health impacts of the 
proposed ordinance. 
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Table 1:  Summary of health outcomes and impacts 
 

Summary of Health Outcomes & Impacts 

Health Outcome or 
Determinant 

Direction of 
Impact 

Distribution of 
Impacts 

Quality of Evidence 

Increased physical activity + All segments of the 
population 

*** 

Reduction in Type-2 
diabetes 

+ All segments of the 
population, children, 
youth 

* 

Reduction in cardiovascular 
disease 

+ All segments of the 
population 

* 

Reduced obesity + All segments of the 
population, children, 
youth, Hispanics 

** 

Increased consumption of 
fruits & vegetables 

+ All segments of the 
population, children, 
youth 

** 

Increased social interaction + Adults, elderly *** 

Reduced stress + Adults ** 

Food cost savings + All segments of the 
population 

* 

Food security + All segments, children & 
youth 

** 

Increase strains & injuries, 
heat related illness, food 
borne illness 

- All segments of the 
population 

* 

Key:  
 *  Less than 5 Studies, ** 5-10 Studies, *** 10-20 Studies 
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Physical activity 
It can be seen in Figure 8 that between 2004 and 2011, the rate of physical inactivity in Yuma County 
rose; while holding steady both in Arizona and in the country as a whole. The recent trend in Yuma 
County with respect to physical inactivity therefore appears to be moving in the wrong direction.  
 

Figure 8:  Physical inactivity in Yuma County 
 

 
Source: County Health Rankings and Roadmap, 2015 
 

Figure 9:  Physical activity pathway 

     
 
It is predicted that those who participate in a community garden will experience an increase in the level 
of physical activity (29, 39, 101). Gardening meets the US Department of Health and Human Services 
standards for moderate or vigorous-intensity physical activity and helps assist management of type 2 
diabetes if done at least 10 minutes daily (64, 42). This is also the case for both children and senior 
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citizens (46, 77, 76, 106, 107). Physical activity in general reduces the risk of stroke, cardiovascular 
disease and coronary heart disease (103). It also contributes generally to reduced rates of obesity and 
stress (39, 98, 14, 101).  
 
Greater physical activity associated with community gardens can potentially lead to an increase in 
strains and injuries. Poor body mechanics during gardening activities can result in low back pain, knee 
and muscle/joint pain (77), although some of this evidence comes from study of professional rather than 
recreational gardeners (56). We believe this negative impact can be mitigated and address this in the 
Recommendations section. 
 
A potential association between gardening and heat-related illness was not mentioned in the research 
literature, however, in southern Arizona this possibility must always be taken seriously. Stakeholder 
input indicated that the main growing season in Yuma is September through June, although some types 
of produce (melons, okra, eggplant) can be grown during the hot summer months. This means that 
while gardening activity declines considerably during the summer, it must nonetheless be considered. 
Measures to address mitigation of heat-related illness resulting from community gardening in the 
Recommendations section. 
 

Diet and Nutrition 
 

Figure 10:  Diet and nutrition pathway 

     
 
It is anticipated that the consumption of fruits and vegetables will increase among those who participate 
in a community garden, a strong finding in the research literature. Many studies confirm not only that 
the volume of fruit and vegetable consumption increases (10, 43, 61, 69, 29, 3, 17, 45), but that 
community garden participants often start eating nutritious foods they have not previously tried (36, 
108, 60). These effects are seen not just in individuals but in households with one or more gardeners.  
 
One study revealed a four-fold increase in vegetable consumption, three-fold in children (14). This same 
study found that before participating in a community garden only 18% of participants had sufficient 
vegetable intake, which subsequently rose to 84%. Another report found that gardeners were 3.5 times 
more likely to consume fruits and vegetables at least 5 times a day than non-gardeners (39). The 
research literature also emphasizes that increased consumption of fruits and vegetables is more likely to 
occur if there is supportive programming in place that educates community gardeners about the 
nutritional value of fresh fruits and vegetables and how to prepare and cook them, particularly for low-
income populations (110, 33, 109). We discuss this further in the Recommendations section. 
 
Although not well established, there appears to be a link between increased fruit and vegetable 
consumption among community gardeners and reduction in type-2 diabetes (109, 63, 9).   
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Some studies have established a connection between increased fruit and vegetable consumption among 
community gardeners and lower body mass index (BMI), which is a measure of obesity (111). This is 
especially significant for children and youth. One found that 17% of obese or overweight children had 
improved BMI; another found that a sub-group of community gardeners classified as obese had a 16% 
greater increase in preference for vegetables compared with non-gardeners (36). In Los Angeles, a study 
revealed that community garden participation led to lower BMI for Latino youth (26). 
 
Stakeholder and resident input indicated concerns about the possibility of consumption of produce from 
community gardens leading to higher incidences of food-borne illness as a result of exposure to 
pathogens either in produce or in the soil. There was no mention of this in the research literature, 
however, it is nonetheless a legitimate concern that we address in the Recommendations section. 
 
A second potentially negative impact is the possibility of exposure to toxins, contaminants or harmful 
chemicals that are either already in the soil as a result of previous land uses, or applied as herbicides or 
pesticides during the gardening process. This problem is raised in the research literature, which 
discusses exposure of community gardeners to arsenic (85), lead (86) and other contaminants (101, 55). 
Measures that can be taken to address this are discussed in the Recommendations section. 
 

Social capital 
 
Figure 11:  Social capital pathway 

 

     
 
It is predicted that higher levels of social interaction will result from gardeners regularly congregating at 
the community garden, which in turns leads to lower levels of stress (29, 31, 38, 2, 84, 101, 11, 32, 48). 
Also part of this health pathway is the community garden as a form of cultural expression and a means 
to solidify family relationships, particularly for ethnic communities (14, 108, 36, 63). In addition, the 
research strongly supports the value of gardening itself as a stress-relieving activity (82, 29, 39, 98, 14, 
102, 101, 109). 
 

Food security 
 
Figure 12:  Food security pathway 
 

   
 
It is anticipated that there will be  significant food cost savings among those who participate in 
community gardens. Evidence indicates that these cost savings can be substantial. One study found that 
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individual gardeners were able to save $475 per season; over a multi-year period for an entire 
community garden, the cost savings were estimated at $915,000 (39). Up to $2/lb of savings in fresh 
produce has also been reported (4). Another study revealed that 81% of gardeners reported they used 
the community garden to stretch food dollars (69).  
 
One report found that food security concerns dropped from 31% before a community garden project to 
only 3% (14). This positive impact on food security is particularly important for children’s health, which 
has been shown to be strongly affected by food insecurity (19, 80). Furthermore, experts believe that 
community gardens can contribute not just to individual or household food security, but to community 
food security as well (23, 29, 30, 105). 
 

Other impacts 
Five other variables, while not yet demonstrating an established relationship with health outcomes, are 
described in the research literature on community gardens and are therefore worthy of mention.  
 
The first is increased citizen engagement and empowerment that results from participating in 
community gardens. Because community gardens are local gathering places, they therefore lead 
naturally to community-building and collective problem-solving (39, 44, 29, 8). 
 
The second is municipal cost-savings associated with the development of community gardens. One 
study estimates these savings at approximately $4,100 per year per site resulting from the prevention of 
vandalism, illegal dumping and associated labor-intensive (and costly) upkeep. 
 
The third is neighborhood beautification resulting from sites that are transformed from eyesores to 
community gardens. This has a positive impact on neighborhood property values, which can in turn 
increase municipal tax revenue (100, 58, 84, 29). One study reported an increase of $1/2-million per 
garden in increased tax revenue over a 20-year period (39). 
 
Fourth, community gardens contribute to neighborhood crime prevention (29, 39, 58) as a result of 
more people and “eyes” on the street.  
 
Finally, the research literature describes how community gardens have been shown to have therapeutic 
value for special populations: cancer survivors, the elderly, at-risk youth and homeless women (89, 12, 
82, 36, 81).    
 
 

Public perceptions about community gardens in food-desert neighborhoods 
Twenty two interviews were held with parents of children enrolled in preschool or Headstart programs 
in two neighborhoods in northwest Yuma. The results are not statistically significant, however, they 
shed light on the potential receptiveness of residents in a food-desert neighborhood to community 
gardens; and provided some useful qualitative information on concerns and issues. The gift card 
incentive resulted in very little missing data. 
 

1) 55% of respondents had no prior experience with gardening.  
2) 85% of respondents had a positive response to the idea of a community garden in their 

neighborhood. 15% had some reservations (specific concerns are described below). 
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3) 60% of respondents indicated they would be willing to walk more than a mile to a community 
garden. 40% would be willing to walk less than a mile. 

4) In response to an open-ended question, 41% of respondents stated they would be willing to 
commit 1 hour daily to working in a community garden; another 36% indicated they could work 
every day (varied amounts of time). Other responses included: a few hours per week, 1 hour per 
week, and weekends only. 

 
 Residents offered several reasons why they would like to participate in a community garden: 

1) Desire to eat healthier foods 
2) Interest in teaching their children how to garden 
3) Not enough space for a garden at home 
4) Desire for organic produce (“none of that toxic stuff”) 

 
Residents also expressed the following reservations about participating in a community garden: 

1) Membership fees 
2) Gardening in the heat 
3) Lack of knowledge about gardening 
4) Insufficient time 
5) Pests and produce contamination 

 
Those residents with gardening experience have previously grown the following foods: chilis, cilantro, 
pumpkins, radishes, carrots, oranges, zucchini, herbs and mint.  
 
Due to the relatively low number of interviews, it is important not to over-interpret these results. 
However, there seems to be a general positive response to the concept of a community garden for 
residents who were interviewed. Mention of “not enough space” by a community resident probably 
refers to the dilemma faced by apartment renters who do not have the option of having a backyard 
garden. Concern about community garden membership fees indicates that for residents of food deserts, 
these fees need to be affordable.  
 
The apparent willingness of most to walk more than a mile to the community garden is of interest since 
there are currently no known planning standards for estimating this. Also of interest is the stated 
willingness of some to work in the garden every day. Finally, the majority of respondents had no prior 
gardening experience, suggesting a need for training, which is discussed further in the 
Recommendations. Most of the concerns expressed by residents listed here are also addressed in the 
next section. 
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Recommendations:  Moving forward 
 

1) That the Department of Development Services, the Health District and Cooperative 
Extension continue to collaborate in order to facilitate the establishment, support and 
effectiveness of community gardens in Yuma County, particularly in food deserts. 

 
This HIA and activities that preceded and accompany it provide an opportunity for continued 
collaboration that promises to be beneficial for the further development and effectiveness of 
community gardens in Yuma County. Our research indicates that local leadership-local champion(s) is a 
key element of success (93).  

 
2) That The Department of Development Services, the Health District and Cooperative 

Extension partner to prepare a Community Garden Toolkit to connect residents 
interested in establishing community gardens with existing programs offered through 
Cooperative Extension that train gardeners in: efficient gardening techniques; 
organizational and leadership effectiveness; and how to avoid heat-related illness, food-
borne illness, toxin exposure and strain injuries. 
 

The research indicates that training can be an important contributor to the success of community 
gardens (109). A community garden is as productive as the collective gardening skills of its members. It 
was determined that training mechanisms for supporting community gardens are already in place 
through programs offered through the Cooperative Extension Department. In addition, the Food Garden 
Network recently began distributing a newsletter to its members with important community gardening 
tips. Input from residents suggests that the majority of those in food deserts may not have had previous 
gardening experience so training may be critical.  
 
A second area where community gardeners could benefit is training in organizational management and 
leadership skills. Community gardens are essentially neighborhood-based organizations; our research 
revealed that gardens are as successful and sustainable as the organizations that manage them. Issues 
that can often be challenging for these organizations include: management of volunteer time, dispute 
resolution, produce theft and vandalism.  
 
Also, stakeholder input revealed a need for a community garden toolkit or community garden policy 
guideline to assist in standardizing and establishing community gardens.  Stakeholders also 
communicated the importance of ensuring that the design and features of community gardens be suited 
to their membership. (An example would be raised beds for seniors who may have less physical 
flexibility). Organizational support for community gardens is also available through Cooperative 
Extension. Other state and national organizations such as the American Community Gardening 
Association provide useful information (see Useful Resources below). 
 
Training can also help mitigate the possible negative impacts of community gardens discussed 
previously. Cooperative Extension currently runs several programs that can train community garden 
leaders and members in how to avoid heat-related illness and food-borne illness resulting from 
improper gardening and food handling practices; proper use of pesticides and other chemicals (it is 
important to note that organic gardening also requires the use of some types of chemicals); safe 
composting; vector control; minimizing contamination of food by domestic and other animals; and 
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reducing strain injuries that result from poor body mechanics while engaging in gardening activities. The 
Department of Development Services can play a proactive role in connecting prospective gardeners to 
the following Cooperative Extension resources: 
 

a) Master gardening class: a 14-week course that trains individuals interested in become gardening 
experts. 

b) Hands-on gardening training sessions and presentations can be arranged on special request. 
c) Longer-term training of community garden leaders and members can also be arranged on 

special request. 
 

3) That soil testing be required in cases where community gardens are proposed for sites 
that are potentially contaminated. 
 

The City of Yuma has already implemented a similar provision. Stakeholder input revealed that when 
there are doubts about soil quality, raised soil beds can often resolve this issue. We recommend that 
precautionary soil testing be conducted as a best practice.  The Arizona Department of Health Services, 
Office of Environmental Health School Garden Program conducts soil testing for school gardens and 
community food gardens that will undergo the ADHS Garden Certification Process.   
 

Office of Environmental Health 
School Garden Program 
150 N 18th Avenue, Suite 140 
Phoenix, AZ 85007 
(602) 361-3952 
(602) 364-3146 Fax 

 
4) That the Health District continue to maintain its existing nutrition programming in food 

desert neighborhoods. 

 
The research revealed that fruit and vegetable consumption increases where programs are offered in 
nutrition and food preparation that educate people on how to incorporate fresh produce into their daily 
diet (109, 33). Such programs are currently offered in Yuma County through the Nutrition Network at 
public housing complexes and for parents of children enrolled in the Head start program, as well as at 
selected primary and middle schools.  
 
One of the Nutrition Network educators is also a Master Gardener. We identified those living in food 
deserts as the primary vulnerable population; therefore we recommend that, where possible, these 
important supportive programs continue to focus on food desert neighborhoods in Yuma County. 
Programming currently includes gardening workshops, nutrition classes and cooking demonstrations. 
 
5) That where possible, the Department of Development Services encourage the use of 

vacant land, especially public county-owned land, for community gardens. 
 
While community gardens can be established on either public or private land under various legal 
arrangements (18), publicly owned land represents a somewhat more stable option, since private land is 
more likely to change hands or uses, forcing community gardens to relocate. Lack of secure tenure is a 
persistent dilemma that can affect the willingness of community organizations to invest and commit to 
their community garden projects (28, 72). The ultimate form of site security is for the land to be owned 
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by the community organization itself, supportive nonprofit organization or land trust, however, this 
possibility seems remote for Yuma County. Given limited resources, what seems appropriate is for 
Department of The Department of Development Services to geographically target any policy efforts 
toward food desert neighborhoods (105, 57, 78).  
 
One solution employed by local governments addressing the problem of insecure tenure is to allocate a 
portion of parks and recreation land for community gardens. Some cities (such as Boston, Portland, 
Seattle) have managed to designate a separate zoning category for community gardens in order to 
promote them as a legitimate land use and open space category (37, 47). Others have converted 
underutilized land near transportation routes, utility easements or along existing trails that can help 
encourage greater use of these corridors (49).  
 
Figures 13 and 14 illustrate the location of vacant parcels in northwest Yuma and the Foothills, areas 
where community gardens are most likely to be established in Yuma County. These maps show that 
most vacant land is privately owned. 
 

Figure 13:  Vacant land in Northwest Yuma 
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Figure 14:  Vacant land in the Foothills 
 

 
 

 
6) That the Department of Development Services encourage housing developers to consider 

including space for community gardens in their plans. 
 
Due to established interest and demand for community gardens in the Yuma area, we recommend that 
Development Services consider encouraging housing developers, particularly those who build or 
rehabilitate apartment complexes, to allow sufficient space as well as a possible specific site for a 
community garden.   
 
7) That when provided opportunities, the Department of Development Services promote 

other components of an overall strategy to increase access to healthy food. 
 
Community gardens are one part of a broader strategy that can increase access to healthy food in the 
community. When implemented together with community gardens, these other elements have a 
synergistic effect, multiplying the overall health benefits: 

1) School gardens, an initiative described earlier that is already in place in Yuma County. 
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2) Retail stores that offer affordable fresh produce located in or accessible to food desert 
neighborhoods. Approval of a Walmart Neighborhood Market in March, 2015 on the City of 
Yuma’s north side is an example. 

3) Farmers markets selling locally-grown fresh produce located in or accessible to food desert 
neighborhoods. The Farmers Market on Wheels, part of A Healthy Somerton initiative, is an 
example. 

4) Community-supported agriculture (CSA); which is larger-scale cultivation of fresh produce in 
urban areas. Vegetables and fruits produced by CSA can be sold in local farmers markets. Yuma 
Garden Company located in the northwest Yuma portion of Yuma County is an example. 

 

Useful Resources 
 
The following are a few readily available information resources that support the development of 
community gardens: 
 

1. How local governments can support community gardens: 
http://nccommunitygarden.ncsu.edu/RoleLocalGov.pdf  

 
2. Legal options for community gardens: 

http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_2012
0530%29_20110207.pdf   

 
3. Funding of community gardens: https://communitygarden.org/resources/funding-

opportunities/  
 

4. Mapping tool that can be used to identify food desert neighborhoods: 
http://apps.ams.usda.gov/fooddeserts/faqlocatortool2-pgr.pdf  

 
 
 

http://nccommunitygarden.ncsu.edu/RoleLocalGov.pdf
http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_20120530%29_20110207.pdf
http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_20120530%29_20110207.pdf
https://communitygarden.org/resources/funding-opportunities/
https://communitygarden.org/resources/funding-opportunities/
http://apps.ams.usda.gov/fooddeserts/faqlocatortool2-pgr.pdf
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Reporting  
Once the HIA is finalized, the report will be presented to all stakeholders involved in the HIA process and 
shared with the Healthy Communities Food Garden Network, and Department of Development Services 
Citizens Advisory Group. A portion of the findings will also be included in the staff report to the 
Department of Development Services planning & zoning board.   
 
Portions of the HIA will also be made available to the public via Community Garden Toolkit and Yuma 
County Website.   
 

Monitoring & Evaluation 
Funding for the HIA does not extend past June, 2015, as a result there is no support for monitoring or 
evaluation beyond the completion of the HIA. Nonetheless, it is possible for the Health Promotions 
Division of the Health District to informally monitor key upcoming decision points of the Community 
Garden Ordinance, such as submission of the Department of Development Services staff report 
accompanying the Community Garden Ordinance text amendment to the County Board of Supervisors, 
anticipated to occur in late 2015, through the assistance of the HAPI program.  It is hoped that this 
report will include mention of health determinants and outcomes and also refer to recommendations of 
this HIA. Reference to or citation of the HIA by other local jurisdictions such as the city of Yuma, 
Somerton, San Luis and the Cocopah Indian Tribe could also be monitored. Other important 
opportunities for monitoring could occur from 1 to 5 years following the adoption of the ordinance. The 
Health District, Department of Development Services and Cooperative Extension could take stock at 
regular intervals of the establishment and development of community gardens in Yuma County and 
determine if there are gaps in the ordinance as well as the Health District and Cooperative Extension 
programming that supports it. 
  

RECOMMENDATION AGENCY RESPONSIBLE TIMELINE 

Monitor inclusion of health 
language in submission of staff 
report to accompany 
recommendation of text 
amendment.  

Yuma County Public Health 
Services District, Health in 
Arizona Policy Initiative 
Program  
 

Immediate as each segment is 
completed 

Monitor the establishment of 
Community Gardens  
 

Yuma County Public Health 
Services District, Health in 
Arizona Policy Initiative 
Program  
 

Annual review  

 
An outcome evaluation would assess whether the projections for health outcomes made in this HIA 
were accurate, however, funding to support this research is currently unavailable, particularly for 
longer-term outcomes. If such an outcome evaluation were to be carried out, a quasi-experiment with 
pre- and post-test would be an appropriate study design. This would involve the measurement of 
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changes in variables associated with the four main pathways (physical activity, diet and nutrition, social 
capital and food security) among community garden participants before and after the establishment of 
selected community gardens, comparing these with measures of non-gardeners from the same or 
similar neighborhoods in order to determine if the community gardens affected health outcomes in the 
manner that was predicted by the HIA.  
 
The Consultant is currently conducting a simple process evaluation, which assesses whether the HIA was 
implemented in the manner that was anticipated or intended. It consists of two data points, both 
involving unstructured interviews. The first, which was already carried out in April 2015, involved 
interviews of HIA Core Team members; the second will involve interviews of Core Team members and 
stakeholders following completion of the HIA. Topic areas to be covered include: areas of learning about 
how to conduct an HIA, strengths and weaknesses of the overall process, resources available for 
conducting the HIA, data availability, timeframe for conducting the HIA, adequacy of training, and 
effectiveness of community involvement and stakeholder engagement. Process evaluation results will 
be reported separately by the Consultant to the Health District, Department of Development Services, 
other stakeholders and the Arizona Department of Health Services. Results will include a list of lessons 
learned and recommendations for improvement of future HIAs. 
 



Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
37 

 
  

References 
 
1. A Healthy Somerton Initiative, retrieved from: http://ahealthysomerton.com/about/  

 
2. Alaimo, K, T Reischl J Allen (2010) Community gardening, neighborhood meetings and social capital 

Journal of Community Psychology 38(4):497-514 
 
3. Alaimo K, E Packnett R Miles D Kruger (2008) Fruit and vegetable intake among urban community 

gardeners Journal of Nutrition Education and Behavior 40(2):94-101 
 
4. Algert A, A Baameur M Renvall (2014) Vegetable output and cost savings of community gardens in 

San Jose, California Journal of the Academy of Nutrition and Dietetics 114(7):1072-6 
 
5. Alliance for Healthy Communities, http://healthiestcounty.org/  
 
6. Arizona Department of Health Services, Steps to a Healthier AZ-Yuma County, retrieved from: 

http://www.cdc.gov/steps/success_stories/pdf/yuma.pdf  
 
7. Arizona Department of Health Services, Arizona Health Status and Vital Statistics, 

2010,http://www.azdhs.gov/plan/report/ahs/ahs2010/index.htm 
 
8. Armstrong, D (2000a) A survey of community gardens in upstate New York: implications for health 

promotion and community development Health and Place 6(4):319-27 
 
9. Armstrong, D (2000b) A community diabetes education and gardening project to improve diabetes 

care in a northwest American Indian tribe The Diabetes Educator 26(1):113-20 
 
10. Barnidge E, P Hipp A Estluns K Duggan K Barnhart R Brownson (2013) Association between 

community garden participation and fruit and vegetable consumption in rural Missouri 
International Journal of Behavioral Nutrition and Physical Activity 10:128 

 
11. Beilin, R, A Hunter (2011) Co-constructing the sustainable city: how indicators help us “grow” more 

than just food in community gardens Local Environment 16(6):523-38 
 
12. Blair, C, A Madan-Swain J Locher R Desmond J de los Santos O Affuso T Glover K Smith J Carley M 

Lipsitz A Sharma H Krontiras A Cantor We Demark-Wahnefried (2013) Harvest for health gardening 
intervention feasibility study in cancer survivors Acta Oncologica 51:1110-18 

 
13. Cappellano, K (2011) Supporting local agriculture: farmers markets and community-supported 

agriculture and gardens Nutrition Today 46(4):203-7 
 
14. Carney, P J Hamada R Rdesinski L Sprager K Nichols B Liu J Pelayo M Sanchez J Shannon (2012) 

Impact of a community gardening project on vegetable intake, food security and family 
relationships: a community-based participatory research study Journal of Community Health 
37:874-881 

 

http://ahealthysomerton.com/about/
http://healthiestcounty.org/
http://www.cdc.gov/steps/success_stories/pdf/yuma.pdf
http://www.azdhs.gov/plan/report/ahs/ahs2010/index.htm


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
38 

 
  

15. Castro, D, M Samuels A Harman (2013) Growing heathy kids: a community garden-based obesity 
prevention program American Journal of Preventive Medicine 44(353):193-9 

 
16. Centers for Disease Control (2012) Overweight and Obesity, retrieved from: 

http://www.cdc.gov/obesity/adult/causes/  
 
17. Centers for Disease Control (2011) The CDC Guide to Strategies to Increase the Consumption of 

Fruits and Vegetables available from: http://www.cdc.gov/obesity  
 
18. Changelab Solutions (2012) Ground Rules: A Legal Toolkit for Community Gardens, retrieved 2-14-

2015 from: 
http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_20120
530%29_20110207.pdf  

 
19. Children’s Health Watch (2014) Food Security, Health and Wellbeing, retrieved from: 

http://org2.salsalabs.com/o/5118/p/salsa/web/common/public/content?content_item_KEY=1201
5  

 
20. City of Riverside Parks, Recreation and Community Services Department (2012) Community 

Garden Policy, retrieved 2-14-2015 from: 
http://www.riversideca.gov/neighborhoods/pdf/Policy.pdf  

 
21. City of Shasta Lake, California (undated) Health Impact Assessment (HIA) Goals, Objectives and 

Policy Recommendations, retrieved 2-14-2015 from: 
http://www.co.shasta.ca.us/docs/HHSA/communitypartners/SLCPolicy.pdf?sfvrsn=0  

 
22. Coleman-Jensen, A C Gregory A Singh (2014) Household Food Security in the United States in 2013: 

US Department of Agriculture 
 
23. Corrigan, N (2011) Growing what you eat: developing community gardens in Baltimore, Maryland 

Applied Geography 31:1232-41 
 
24. Cotter, J, M Cotter P Oliveira P Cunha J Polonia (2013) Salt intake in children 10-12 years old and its 

modification by active working practices in a school garden Journal of Hypertension 31:1966-71 
 
25. County Health Rankings and Roadmaps 

http://www.countyhealthrankings.org/app/arizona/2015/rankings/yuma/county/outcomes/overal
l/snapshot 

 
26. Davis, J, E Ventura L Cook L Gyllenhammer N Gatto (2011) LA Sprouts: a gardening, nutrition and 

cooking intervention for Latino youth improves diet and reduces obesity Journal of the American 
Dietetic Association 111:1224-30 

 
27. Detweiler, M T Sharma J Detweiler P Murphy S Lane J Carman  Chudhary M Halling K Kim (2012) 

What is the evidence to support the use of therapeutic gardens for the elderly? Psychiatry Investig 
9(2):100-110 

 

http://www.cdc.gov/obesity/adult/causes/
http://www.cdc.gov/obesity
http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_20120530%29_20110207.pdf
http://changelabsolutions.org/sites/default/files/CommunityGardenToolkit_Final_%28CLS_20120530%29_20110207.pdf
http://org2.salsalabs.com/o/5118/p/salsa/web/common/public/content?content_item_KEY=12015
http://org2.salsalabs.com/o/5118/p/salsa/web/common/public/content?content_item_KEY=12015
http://www.riversideca.gov/neighborhoods/pdf/Policy.pdf
http://www.co.shasta.ca.us/docs/HHSA/communitypartners/SLCPolicy.pdf?sfvrsn=0
http://www.countyhealthrankings.org/app/arizona/2015/rankings/yuma/county/outcomes/overall/snapshot
http://www.countyhealthrankings.org/app/arizona/2015/rankings/yuma/county/outcomes/overall/snapshot


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
39 

 
  

28. Drake L, L Lawson (2014) Validating verdancy or vacancy? The relationship of community gardens 
and vacant lands in the US Cities 40(B): 133-142. 

 
29. Draper C, D Freedman (2010) Review and analysis of the benefits, purposes and motivations 

associated with community gardening in the US Journal of Community Practice 18:458-492 
 
30. Evers, A, N Hodgson (2011) Food choices and local food access among Perth’s community 

gardeners Local Environment 16(6):585-602 
 
31. Firth, C D Maye D Pearson (2011) Developing “community” in community gardens Local 

Environment (16(6):555-68 
 
32. Flachs A (2010) Food for thought: the social impact of community gardens in the greater Cleveland 

area Electronic Green Journal 1(30) 
 
33. Flanagan S, R Varma (2006) Promoting community gardening to low-income urban participants in 

the Women Infants and Children (WIC) Program in New Mexico Community Work and Family 
9)1):69-74 

 
34. Fulford, S S Thompson (2013) Youth community gardening programming as community 

development: the Youth for EcoAction Program in Winnipeg, Canada Canadian Journal of 
Nonprofit and Social Economy Research 4(2):56-75 

 
35. Flournoy, R, S Treuhaft (2005) Healthy Food, Healthy Communities: Improving Access and 

Opportunities through Food Retailing Policy Link and The California Endowment, retrieved 2-14-
2015 from: http://www.policylink.org/sites/default/files/HEALTHYFOOD.pdf  

 
36. Gatto, N E Ventura L Cook L Gyllenhammer J Davis (2012) LA Sprouts: A garden-based nutrition 

intervention pilot program influences motivation and preferences for fruits and vegetables in 
Latino youth Journal of the Academy of Nutrition and Dietetics 12(6) 

 
37. Gilroy, A, B Sanders (2011) Urban food zoning: health, environmental and economic considerations: 

a supplement to the Urban Food zoning Code Update’s Concept Report Public Review Report, July, 
2011, Oregon Public Health Institute 

 
38. Glover, T (2004) Building relationships, accessing resources: mobilizing social capital in community 

garden contexts Journal of Leisure Research 37(4):450-74 
 
39. Golden S (2013) Urban Agriculture Impacts: Social, Health and Economic: A Literature Review UC 

Davis: Agricultural Sustainability Institute 
 
40. Gough, M, J Accordino (2013) Public gardens as sustainable community development partners: 

motivations, perceived benefits and challenges Urban Affairs Review 49(6):851-87 
 
41. Hale, J, C Knapp L Bardwell M Buchenau J Marshall F Sancar J Litt (2011) Connecting food 

environments and health through the relational nature of aesthetics: gaining insight through the 
community gardening experience Social Science and Medicine 72:1853-63 

http://www.policylink.org/sites/default/files/HEALTHYFOOD.pdf


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
40 

 
  

 
42. Haskell W,  I-M Lee R Pate K Powell S Blair B Franklin A Bauman (2007) Physical activity and public 

health Circulation 116: 1081-93. 
 
43. Heim S, J Stang M Ireland (2009) A garden pilot project enhances fruit and vegetable consumption 

among children Journal of the American Dietetic Association 109: 1220-6. 
 
44. Henderson, B, K Hartsfield (2009) Is getting into the community garden business a good way to 

engage citizens in local government? National Civic Review 10:12-17 
 
45. Hendrickson D, C Smith N Eikenberry (2006) Fruit and vegetable access in four low-income food 

desert communities in Minnesota Agriculture and Human Values 23(3):371-383 
 
46. Hermann, J, S Parker B Brown Y Siewe B Denney S Walker (2006) After-school gardening improves 

children’s reported vegetable intake and physical activity Journal of Nutrition Education and 
Behavior 38:201-2. 

 
47. Hou J (2009) Greening cities, growing communities: Learning from Seattle’s urban community 

gardens (Land and community design case studies) Seattle: University of Washington Press 
 

48. Holland, L (2004) Diversity and connections in community gardens Local Environment, 2004: 285-
305 

 
49. Hou, J, J Johnson L Lawson (2009) Greening Cities, Growing Communities: Urban Community 

Gardens in Seattle  Seattle: University of Washington Press 
 
50. Hu A, A Acosta A McDaniel J Gittelsohn (2013) Community perspectives on barriers and strategies 

for promoting locally grown produce from an urban agriculture farm Health Promotion Practice 
14:69-74. 

 
51. Hubley T (2011) Assessing the proximity of healthy food options and food deserts in a rural area in 

Maine Applied Geography 31:1224-31. 
 
52. Human Impact Partners, 2013, Health Impact Assessment Fact Sheet, 

http://www.humanimpact.org/new-to-hia/ 
 
53. Jermé, E, S Wakefield (2013) Growing a just garden: environmental justice and the development of 

a community garden policy for Hamilton, Ontario Planning Theory and Practice 14(3):295-314  
 
54. Jill Florence Lackey and Associates (1998) Evaluation of Community Gardens University of 

Wisconsin Cooperative Extension. 
 
55. Kim, B M Poulsen J Margulies K Dix A Palmer K Nachman (2014) Urban community gardeners’ 

knowledge and perceptions of soil contaminant risks PLOS ONE 9(2) 
 
56. Knibbs, L (2014) Occupational hazards to the health of professional gardeners International Journal 

of Environmental Health Research 24(6):580-9 

http://www.humanimpact.org/new-to-hia/


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
41 

 
  

 
57. Kremer, P T DeLiberty (2011) Local food practices and growing potential: mapping the case of 

Philadelphia Applied Geography 31(4):1252-1261 
 
58. Krusky, A, J Heinze T Reischl S Aiyer S Franzen M Zimmerman (2015) The effects of produce 

gardens on neighborhoods: a test of the greening hypothesis in a post-industrial city Landscape 
and Urban Planning 136:68-75. 

 
59. Larson N, M Story M Nelson (2009) Neighborhood environments disparities in access to healthy 

foods in the US American Journal of Preventive Medicine 36(1):74-81. 
 
60. Libman K (2007) Growing youth growing food: how vegetable gardening influences young people’s 

food consciousness and eating habits Applied Environmental Education and Communication 6:87-
95. 

 
61. Litt, J, M Soobader, M Turbin J Hale M Buchenau J Marshall (2011) The influence of social 

involvement, neighborhood aesthetics and community garden participation on fruit and vegetable 
consumption American Journal of Public Health 101(8):1466-73 

 
62. Local Government Commission (undated) Cultivating Community Gardens: the role of local 

government in creating healthy, livable neighborhoods, retrieved 2-14-2015 from: 
http://www.lgc.org/wordpress/docs/freepub/community_design/fact_sheets/community_garden
s_cs.pdf  

 
63. Lombard, D, S Beresford I Ornalas C Topaha, T Becenti D Thomas J Vela (2014) “Healthy 

gardens/healthy lives: Navajo perceptions of growing food locally to prevent diabetes cancer” 
Health Promotion Practice 15 (2): 223-231 

 
64. Maas, J. R Verheij P Spreeuwenberg P Groenewegen (2008) Physical activity as a possible 

mechanism behind the relationship between green space and health: a multilevel analysis BMC 
Public Health 8:206-18 

 
65. Map the Meal Gap 2015, retrieved from: http://www.feedingamerica.org/hunger-in-america/our-

research/map-the-meal-gap/2013/AZ_AllCounties_CDs_CFI_2013.pdf 
 
66. McAleese J, L Rankin (2007) Garden-based nutrition education affects fruit and vegetable 

consumption in sixth-grade adolescents” Journal of the American Dietetic Association 107:662-5.  
 
67. McEntee J, J Agyeman (2010) Towards the development of a GIS method for identifying rural food 

deserts: geographic access in Vermont, USA Applied Geography 30:165-176. 
 
68. McGowan, A (2007) How to gain better fitness while you keep the garden in shape Horticulture, 

July, 2007:63-4. 
 
69. McCormack, L, M Laska N Larson M Story (2010) Farmers’ markets and community gardens: a call 

for evaluation and research efforts Journal of the American Dietetic Association 110:399-408 
 

http://www.lgc.org/wordpress/docs/freepub/community_design/fact_sheets/community_gardens_cs.pdf
http://www.lgc.org/wordpress/docs/freepub/community_design/fact_sheets/community_gardens_cs.pdf
http://www.feedingamerica.org/hunger-in-america/our-research/map-the-meal-gap/2013/AZ_AllCounties_CDs_CFI_2013.pdf
http://www.feedingamerica.org/hunger-in-america/our-research/map-the-meal-gap/2013/AZ_AllCounties_CDs_CFI_2013.pdf


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
42 

 
  

70. McIlvaine-Newsad, H, R Porter (2013) How does your garden grow? Environmental justice aspects 
of community gardens Journal of Ecological Anthropology 16(1):69-75. 

 
71. Meadow, A (2013) Alternative food systems at ground level: the Fairbanks Community Garden 

Journal of Ecological Anthropology 16(1):76-84. 
 
72. Mikulec, P, A Diduck (2013) Legal and policy barriers to community gardening in Winnipeg, Canada 

Canadian Journal of Urban Research 22(2):69-89 
 
73. Minneapolis Department of Health and Family Support (2009) Homegrown Minneapolis: Final 

Report presented to the Health, Energy and Environment Committee of the Minneapolis City 
Council, retrieved 2-14-15 from: 
http://www.minneapolismn.gov/www/groups/public/@health/documents/webcontent/convert_
273062.pdf  

 
74. National Research Council (2011) Improving Health in the United States:  The Role of Health Impact 

Assessment Washington DC: National Academy Press. 
 
75. Office of Employment and Population Statistics (2013), Arizona Department of Administration, July 

1, 2013 Population Estimates for Arizona’s Counties, Incorporated Places and Unincorporated 
Balance of Counties, retrieved from 
https://population.az.gov/sites/default/files/documents/files/pop-estimates2013-04pla.pdf 

 
76. Park, S, K Lee K Son (2011) Determining exercise intensities of gardening tasks as a physical activity 

using metabolic equivalents in older adults Horticultural Science 46:12):1706-10 
 
77. Park, S, C Shoemaker (2009) Observing body position of older adults while gardening for health 

benefits and risks Activities, Adaption and Aging  33(1):31-8 
 
78. Parker, L, A Burns E Sanchez (eds.) (2009) Local Government Actions to Prevent Childhood Obesity 

National Academies of Science, retrieved 2-14-2015 from: 
http://www.nap.edu/catalog/12674/local-government-actions-to-prevent-childhood-obesity  

 
79. Peeters, G, Y van Gellecum J van Uffelen N Burton W Brown (2014) Contribution of house and 

garden work to the association between physical activity and well-being in young, mid-aged and 
older women British Journal of Sports and Medicine 48:996-1001 

 
80. Peterson, D, J Leatherman, B Baker S Henness M Mains M Newman S Miske (2014) Teens tackle 

food insecurity Reclaiming Children and Youth 23(3):30-3 
 
81. Pierce, C, L Seals (2004) The importance of community gardening for homeless women: a pilot 

study Journal of Therapeutic Horticulture 17:20-6 
 
82. Pitt, H (2014) Therapeutic experiences of community gardens: putting flow in its place Health and 

Place 27:84-91. 
 
83. Policy Link (2013) Promoting Equity Through the Practice of Health Impact Assessment 

http://www.minneapolismn.gov/www/groups/public/@health/documents/webcontent/convert_273062.pdf
http://www.minneapolismn.gov/www/groups/public/@health/documents/webcontent/convert_273062.pdf
https://population.az.gov/sites/default/files/documents/files/pop-estimates2013-04pla.pdf
http://www.nap.edu/catalog/12674/local-government-actions-to-prevent-childhood-obesity


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
43 

 
  

 
84. Poulsen, M, K Hulland C Gulas H Pham S Daiglish R Wilkinson P Winch (2014) Growing an urban 

oasis: a qualitative study of the perceived benefits of community gardening in Baltimore, Maryland 
Culture, Agriculture, Food and Environment 36(2):69-82  

 
85. Ramirez-Andreotta, M M Brusseau P Beamer R Maier (2012) Home gardening near a mining site in 

an arsenic –endemic region of Arizona: assessing arsenic exposure dose and risk via ingestion of 
home garden vegetables, soils and water Science of the Total Environment 454-55:373-382 

 
86. Sangster, J A Nelson S Bartelt-Hunt (2012) The occurrence of lead in soil and vegetables at a 

community garden in Omaha, Nebraska International Journal for Service Learning in Engineering 
7(1):62-68 

 
87. Schmelskopf, K (1995) Urban community gardens as contested space Geographical Review 

85(3):364-84. 
 
88.  Silberfarb, L S Savre G Geber (2014) An approach to assessing multicity implementation of 

healthful food access policy, systems and environmental changes Preventing Chronic Disease 11 
 
89. Spees, C A Joseph A Darragh F Lyons K Wolf (2015) Health behaviors and perceptions of cancer 

survivors harvesting at an urban garden American Journal of Health Behavior 39(2):256-265 
 
90. Stakeholder Participation Working Group of the 2010 HIA of the Americas Workshop (2012), 

Guidance and Best Practices for Stakeholder Participation in Health Impact Assessments 
 
91. Tieg, E, J Amulya L Bardwell M Buchenau J Marshall J Litt (2009) Collective efficacy in Denver, 

Colorado: strengthening neighborhoods and health through community gardens Health and Place 
15:1115-22 

 
92. Turner, B (2011) Embodied connections: sustainability, food systems and community gardens Local 

Environment 16(6):509-22 
 
93. Twiss, J, J Dickinson S Dum T Kleinman H Paulsen L Rilveria (2003) Community gardens: lessons 

learned from California Healthy Cities and Communities American Journal of Public Health 
93(9):1435-8 

 
94. US Census Bureau, Quick Facts: Yuma County, retrieved from: 

http://quickfacts.census.gov/qfd/states/04/04027.html  
 
95. US Department of Health and Human Services (2008) 2008 Physical Activity Guidelines for 

Americans, retrieved 2-14-2015 from: http://www.health.gov/paguidelines/pdf/paguide.pdf  
 
96. US Department of Health and Human Services (2014) Health Topics retrieved from: 

http://www.nhlbi.nih.gov/health/health-topics/topics/hdw/causes  
 
97. US Food Desert Locator Tool, retrieved from: 

http://apps.ams.usda.gov/fooddeserts/faqlocatortool2-pgr.pdf 

http://quickfacts.census.gov/qfd/states/04/04027.html
http://www.health.gov/paguidelines/pdf/paguide.pdf
http://www.nhlbi.nih.gov/health/health-topics/topics/hdw/causes
http://apps.ams.usda.gov/fooddeserts/faqlocatortool2-pgr.pdf


Yuma County Public Health Services District 

Health Impact Assessment: Community Garden Ordinance 

  Page 
44 

 
  

 
98. VandenBerg, A M Custers (2011) Gardening promotes neuroendocrine and affective restoration 

from stress Journal of Health Psychology 16(1):3011 
 
99. Ver Ploeg, M V Breneman T Farrigan K Hamrick D Hopkins P Kaufman B Lin M Nord T Smith R 

Williams K Kinnison C Olander A Singh E Tuckermanty (2009) Access to Affordable and Nutritious 
Food: Measuring and Understanding Food Deserts and Their Consequences: Report to Congress: US 
Department of Agriculture retrieved 2-14-2015 from: 
http://www.ers.usda.gov/media/242675/ap036_1_.pdf  

 
100. Voicu, I V Been (2008) The effect of community gardens on neighboring property values Real 

Estate Economics 36(2):2414-2263 
 
101. Wakefield, S, F Yeudall C Taron J Reynolds A Skinner (2007) Growing urban health: community 

gardening in South-East Toronto Health Promotion International 22(2):92-101 
 
102. Waliczek, T, J Zajicek R Lineberger (2005) The influence of gardening activities on consumer 

perceptions of life satisfaction Horticultural Science 40(5):1360-5 
 
103. Wannamethee, S, A Shaper (2000) Physical activity in the prevention of cardiovascular disease 

Sports Medicine 31(2):101-14 
 
104. Walter, P (2012) Theorising community gardens as pedagogical sites in the food movement 

Environmental Education Research 19(4):521-39 
 
105. Wang, H F Qiu B Swallow (2014) “Can community gardens and farmers’ markets relieve food 

desert problems? A study of Edmonton, Canada” Applied Geography 55:127-37. 
 
106. Wells, N, B Myers C Henderson (2014a) Study protocol: effects of school gardens on children’s 

physical activity Archives of Public Health 72(43) 
 
107. Wells, N, B Meyers C Henderson (2014b) School gardens and physical activity: a randomized 

controlled trial of low-income elementary schools Preventive Medicine 89:27-33 
 

108. Weltin A, R Lavin (2012) “The effect of a community garden on HgA1c in diabetics of Marshallese 
descent” Journal of Community Health Nursing 29: 12-24 

 
109. Yang, B, M Brietzke F Foreman A Awosika-Olumo T Sindha Z Blakeney BBA Management J Aikins 

(2012) Evaluation of a Health Department sponsored community garden in Houston/Harris County 
Texas Public Health Association Journal 64(4):10-2. 

 
110. Yuma County Community Health Assessment, 2012, http://www.co.yuma.az.us/departments-and-

services/health 
 
111. Zick, C, K Smith L Kowaleski-Jones C Uno B Merrill (2013) Harvesting more than vegetables: the 

potential weight control benefits of community gardening American Journal of Public Health 
103(6):1110-15 

http://www.ers.usda.gov/media/242675/ap036_1_.pdf
http://www.co.yuma.az.us/departments-and-services/health
http://www.co.yuma.az.us/departments-and-services/health

