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Abstract

The goal of this paper is to define a framework for horticulture for health. The
exponential growth of horticulture-focused programs, organizations and trends that
promote human health and well-being is presented in a framework referred to as
horticulture for health. It identifies and organizes programs, services, activities and
concepts across disciplines and sectors reflecting current practices in health services,
education, food production, business, landscape architecture and green industry. Often
focused on their own domain with limited crossover, integration or inclusion in a larger
context, the horticulture for health framework captures the breadth and diversity in a
coherent model, including disparate initiatives like mobile food markets, digitized
horticulture technology, ecotherapy, parks prescription (Rx), forest bathing, and
therapeutic horticulture for populations including those with food insecurity. This
refreshed examination and categorization relies on a philosophy that recognizes the
multi-sectoral nature and horticulture-specific commonality of the components, each
focused on improving human health where horticulture plays a significant role.
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INTRODUCTION

In 2003 Relf and Lohr referred to an emerging field in horticulture research - human
issues in horticulture. Their foundational work categorized horticulture and health
connections into seven areas: “physical modifications to the environment; business and
economic impacts; healthy communities and urban revitalization; individual health and
health care facilities; fruit, vegetables, and herbs for health; education; and horticulture
industry issues”. They, and others (Relf, 1992; Lohr, 2000; Raskin et al., 2002; Shoemaker,
2002;), broadened the understanding of the role plants play in “life quality”, moving beyond
the traditional horticulture parameters of food, fiber and medicine.

In the 20 years since then, developments in many fields including psychology, medicine,
nutrition, public health, and horticulture have produced evolutionary change such that a
refreshed framework better explains current models, activities and concepts where
horticulture impacts human health. The term horticulture for health began being used in 2018
referring to a more current mix of horticulture-focused initiatives (Fleming et al., 2020).

Inclusion criteria for the horticulture for health framework began with initiatives or
organizations where horticulture-specific attributes were defining and or distinguishing
characteristics. Horticulture was defined as a branch within agriculture, dealing with edible
and ornamental plants, typically on a smaller scale than agriculture (agriculture defined as
the practice of farming, the cultivation of plants and rearing of animals for consumption on a
larger scale), with the scope and scale distinguishing horticulture from agriculture.

The philosophical foundation for the horticulture for health framework was based on
three constructs common to all of the initiatives. Biophilia, a widely accepted theory of man’s
intrinsic need to connect to the natural world, is an essential element, a pathway to improving
human health and well-being through engagement with nature that can include, but is not
limited to horticulture (Fromm, 1973; Aldridge and Sempik, 2002). Health, defined from a
salutogenic orientation, where factors including those from emotional, physical, mental,
psychological, and spiritual health domains are determinants of health, rather than health
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defined from a pathogenic orientation (Antonovsky, 1996; Haller et al.,, 2019). Thirdly, a
framework based on Sachs’ landscapes for health concept that orders components with
similar characteristics into categories (2008).

Examining horticulture-specific activity and concepts where health is a core tenant
revealed five distinct subsets, each with specific characteristics:

- health services that use horticulture as an integral part within a therapeutic modality

framework;

- groups or movements using horticulture as the catalyst for social interactions;

- landscapes for health: specifically designed landscapes (Sachs, 2008);

- food, nutrition, and food security;

- horticultural practices.

RESULTS AND DISCUSSION

Health services that use horticulture as an integral part within a therapeutic modality
framework

Horticulture is currently being used as an integral component within a therapeutic
modality framework in a variety of disciplines, settings and models (Figure 1). Traditional
therapeutic disciplines like horticultural, occupational, recreation and physical therapy, are,
and have been using horticulture or therapeutic garden settings as one option within their
treatment regiments. Therapeutic processes of assessments, goal-setting, intervention
activities, measurable outcomes, standards of practice, and therapeutic techniques can
include plants, gardening activities, garden settings, adaptive garden tools and techniques. A
second grouping of health services that utilize horticulture within a therapeutic modality
framework, many identifying as nature-based therapeutic services, incorporate a broader
range of delivery mechanisms including recreational strategies, self-help, and self-led options,
in addition to discipline-specific, formalized therapeutic protocols. Each uses targeted health
goals as the core of health services, per therapeutic modality theory, with horticulture playing
a role in addressing health improvements in any one or more of physical, mental, cognitive,
spiritual, social, vocational and emotional health domains.

1. Traditional therapeutic services.

The use of experiential horticultural activity is the core principle of horticultural
therapy and therapeutic horticulture (AHTA, 2019; Siu et al., 2020). Recreation, occupational
and physical therapists also incorporate plant and gardening activities as a component of their
services (Davis, 2011; Wagenfeld and Atchison, 2014), as do dieticians, mental health, social
work, and public health professionals delivering services to a wide range of populations
including those diagnosed with eating disorders, diabetes, and cancer, as well as children
involved in school nutrition programs. The practice of using garden space or horticultural
activity, while not utilized by all professionals in these disciplines, is being used more
frequently in allied health services (Fleming et al., 2017).

2. Nature-based therapeutic models.

Nature-based therapies (NBT), wilderness camps, aromatherapy, forest therapy and
forest bathing (shinrin-yoku) use therapeutic modality principles as underpinnings for their
health services, in conjunction with horticultural activities (Herz, 2009; Corazon et al., 2010;
Tillett and Ames, 2010; Li, 2012; Bragg and Atkins, 2016). The emergent social science field
of ecopsychology and the applied practice of ecotherapy use several types of interventions
including: physical exercise in a natural environment, involvement in conservation activities,
and horticultural therapy, each rooted in the relationship between human beings and the
natural world (Roszak, 1993; Chaudhury and Banerjee, 2020). Veteran to farmer
programming, focused on transitioning military personnel to civilian life, combines access and
connection to nature as an integral part of health, social and educational services delivered in
a farm setting (Fleming, 2015). Similarly, care farms and therapeutic farms use horticulture
and other farming tasks as part of a therapeutic process to address physical and psychological
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health challenges including substance misuse, intellectual disabilities, trauma, post-traumatic
stress disorder (PTSD), and stress diagnosed in a variety of populations (Sempik et al., 2010).
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Figure 1. Horticulture for health framework.

Groups or movements using horticulture as the catalyst for social interactions

Groups or movements that use horticulture as the catalyst for social interactions is the
second of five primary subsets within the horticulture for health framework. Research has
validated the positive role social interactions play in health, both psychologically and
sociologically. Awareness of this health factor has become more pronounced with COVID-19
restrictions on social interactions (Poortinga, 2012; Berkman, 1995; Van Den Berg and
Custers, 2011). In the context where horticulture is an agent for interactions, these promote
sense of community and social cohesion (Hanson, 2012; Heilmayer et al., 2020), with common
characteristics — desire to perform community service, interest in affiliating through hands-
on gardening activity, and high participation levels by those from wellness populations. Within
this subset, two distinct sub-groups emerge, one where social interactions are apolitical, the
other - groups focused on social change related to food justice and food security. The interplay
between gardening activities, small-scale food production, and social affiliation makes this
subset unique, as does its role as a lightning rod for current societal thought and action.

Urban farms and community gardens straddle the apolitical and political or social
change subsets. Some participants affiliate for political or social change reasons, others not.
Important as physical gathering spots providing an inclusive location for social interactions,
these models share a common commitment to environmental concern, sharing of plant
knowledge and materials among participants, community building, food production, and
preservation of culture (food and other) (Okvat and Zautra, 2011; Companion, 2016). In the
last decade, interest in social justice, food policy and food security has propelled greater
numbers of people to turn to urban farms and community gardens as local, grassroots
initiatives for advancing their concerns, practices and social connections, both as individuals
and collective groups (Tam, 2014; Fleming et al., 2020), though not all who participate do so
with this intent.

1. Apolitical models.
The apolitical subset is distinguished by a high degree of involvement by volunteers.
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Organizations where social interaction is a significant reason to participate and where their
mandates focus on horticulture and horticultural activities include a variety of groups:
horticulture associations like native plant societies, rare fruit councils, American Public
Garden Association, Children and Nature Network; master gardener programs and garden
clubs (Boyer et al, 2002; Sugiyama et al, 2008); and horticulture and green industry
professional trade groups (i.e., American Hort and Perennial Plant Association). Social
interactions occur at educational workshops, conferences, plant sales, and community service
projects predicated on a social capital philosophy of shared values (Dicke and Saitgalina,
2014). Industry trade groups have an added element, integrating economic and business
components into their social interactions. School gardens, different in nature from the
aforementioned groups, but also sharing apolitical tendencies, support social affiliation where
a specific grouping - parents, school children, educators and community members interact
with the purpose of fostering positive social and behavioral interactions within the school
garden setting (Pollin and Retzlaff-Fiirst, 2021).

2. Political/social change models.

A second distinct component of this subset are groups focused on social change with
horticulture-food justice as the common bond for their affiliations, identity and social
cohesion (Tam, 2014). These include food security groups at local, regional and national levels
established as part social movement, part food security movement intent on transforming the
food system(s) using social interactions for knowledge transfer, policy reform, food action,
and community restructuring (Eisenmann et al,, 2011; Food Secure Canada, 2017). Food
alliances, another model, seek to improve access to healthy food through economies of scale
for food costs, while promoting connections between consumers and local growers (Goodman
etal, 2012; HEAL, 2017). Food literacy non-profit groups use social networking and affiliation
to expand and share knowledge on food education and related initiatives like biodiversity
projects; meal distribution; sensory and traveling gardens; upcycling food waste and food
rescue; horticulture and farming techniques training (Food Tank, 2016a).

Landscapes for health: designed landscapes

Landscapes for health are defined as “any landscape, designed or wild, that facilitates
human health and well-being” (Sachs, 2008). Landscape space itself is not intrinsically
therapeutic but rather the relationship and experiences in the landscape that enable healing
and health improvements (Bell et al.,, 2018). Designed landscapes, those with intentional
plantings of horticultural specimens, have been included in the horticulture for health
framework. Diehl’s healing garden hierarchy (2013) sheds light on the role designed
landscapes play in human health including relief, restoration and rehabilitation with
capabilities spanning mental, physical, emotional, spiritual, cognitive and vocational health
domains.

Population specific therapeutic gardens “designed for use as a component of a
treatment, rehabilitation, or vocational programs” (AHTA, 2019), address health challenges of
specific populations - hospice, rehabilitation, veterans and active service personnel,
corrections, indigenous, and maternity populations, as well as gardens for mental and
behavioral health populations (Cooper Marcus and Sachs, 2014). These include “green spaces
and platforms for health services including ecotherapy, horticultural therapy, nutrition
counseling, and infusion treatment” as well as restorative space and facility beautification
(Fleming and Figueirdo, 2016). Restorative gardens in various forms (meditation,
contemplation, sanctuary, memory gardens, and labyrinths), are designed to address
cognitive, emotional, and or psychological aspects of mental health (Diehl, 2013) and promote
the feeling of being away, fascination, and compatibility, which Kaplan identifies as key
components of mental restoration (1995). Enabling gardens seek to reduce physical barriers
and increase physical activity as a means of promoting physical health; Diehl’s three models -
demonstration, eldercare and Alzheimer care gardens used for diverse populations. Food
gardens at schools or community locations support health via nutrition, food production and
food donations, community identity and social contact, social justice and advocacy (Lovell et
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al,, 2014).

Designed landscape elements - hardscapes and softscapes - promote health in a variety
of ways, for example, improved accessibility reducing physical barriers, improved indoor air
quality through plant absorption, and elements that provide sense of place and or sensory
stimulation, important for elder and mental health populations (Dijkstra et al., 2008). Some
wild landscape hybrids, where designed or planned plantings exist - managed forests,
beaches planted with sea oats, wildflower meadows, and Parks Rx, fall within this subset,
where passive restorative, active enabling elements, or a combination of “social relatedness
where emotional retreat and everyday socializing can occur”, provide undemanding forms of
therapeutic landscapes, or “empathetic affective sanctuary” (Butterfield and Martin, 2016).

Food, nutrition, and food security

The relationship between human health and plant-based food and nutrition has existed
for centuries, as has food deprivation. Research undertaken in the last 20 years has more
thoroughly linked negative health, poor nutrition and food insecurity, the latter considered to
be a complex, global social-health crisis poignantly exposed during COVID-19 (Gundersen and
Ziliak, 2015; Porter, 2018; Wolfson and Leung, 2020). The role that horticulture plays in
seeking to improve human health takes many forms, none on their own panaceas but that
address different facets of human health and food issues. The dimensions of this subset are
quite distinct from the other horticulture for health categories.

1. Food and nutrition.

Health outcomes are well documented where plant-based diets and consumption of
organic and super foods dense in nutrients improve cardiovascular, neurodegenerative
disease, cancer and mortality rates (Derbyshire, 2017; Sofi et al., 2010). Consumer driven
trends for healthy, local and sustainably grown edible plants has created demand within the
green industry; food purchase patterns across healthcare, hospitality and educational sectors
substantiate this trend (Lazaroiu et al, 2019). Relatedly, the impact of nutrition as an
important health determinant affecting brain fatigue, mood and inflammation has been
validated by research from the emerging field of nutritional cognitive neuroscience (Selhub
and Logan, 2012; Zamroziewicz and Barbey, 2016). Plants used for medicinal purposes,
mainly herbal remedies which are typically produced in small quantities (vs. plant-based
pharmaceuticals commercially manufactured) are being used in greater numbers as plant-
based strategies in line with the large numbers in third world populations who rely on herbal
remedies (Tilbert and Kaptchuk, 2021).

2. Food security.

Food action, a newer term referring to a broad range of initiatives addressing food
security, focus on using food to alleviate health deficits and hunger. Organizations supporting
food security, many focused on particular elements of food insecurity, have emerged including
food literacy groups like dietician-led school food programs, food upskilling festivals from
ecology groups, and Washington State University Bread Lab’s whole-grain bread promotion
among cooks, educators, students, and entrepreneurs (Food Tank, 2016b; Island Food
Network, 2019). Other models - National Farm to School Network (US), Atlantic Canada
Organic Regional Network’s food biodiversity program and seed bank and Dreaming Out
Loud’s urban horticulture and farmers’ markets entrepreneurship and workforce
development programs, are innovative, replicable food security models (Food Tank, 2018;
Atlantic Canada Organic Regional Network, n.d.). Research think tanks, academic institutions
and government agencies are initiating public policy, action, advocacy and funding for food
security projects, many related to sustainable community goals intended to strengthen
community cohesion, capacity-building and public health (National Institute of Food and
Agriculture, n.d.; Fleming et al., 2020). Economic tools like endowment funds and land trusts
used to purchase land for small-scale food production sites like urban farms and community
gardens (No Farms No Food, 2015; Food Tank, 2016b).

Traditional and alternative food networks are using a variety of mechanisms for food
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distribution in an effort to improve public health. Models like food alliances and community
food banks integrate economic and social benefits at local, regional or national levels
(Goodman etal.,, 2012; HEAL, 2017). Re-establishment of roadside farm markets (Connecticut
Department of Agriculture, 2017) and expanding numbers of farmers’ markets provide direct
to consumer outlets, and locally grown fresh produce (Beckie et al, 2012). Newer food
distribution models such as community bulk buying clubs, food box programs, community
commercial kitchens and community freezers are targeting nutrition deficits of food insecure
seniors, pregnant women, children and indigenous people (Fridman and Lenters, 2013)
working in tandem with food hubs, mobile food markets, and pop-up food markets in
communities seeking to improve access to food (Stroink and Nelson, 2013; Fleming et al,,
2020). Similarly, seed exchanges, meal programs, and access to food grown and distributed at
community gardens use horticulture-focused action for alleviating food insecurity
(Torgrimson, 2015; Bazerghi et al, 2016; Ecology Action Centre, 2017). The food
pharmacy/food Rx model links food resources with health care, offering dual services
targeting at-risk populations prone to diabetes, heart disease and food insecurity (Goddu et
al,, 2015).

The food access-health connection is evident at small scale food production sites like
food forests, community gardens and urban farms which combine local, hands-on
horticultural activities growing and distributing healthy food while providing social inclusion
and strategies for improving nutrition at the community level (Misuraca Ignaczak, 2014;
Common Roots Urban Farm, 2017). Other models - home gardens, an individualized form of
food production and security (Hashini Galhena et al, 2013); community supported
agriculture; and school gardens, are grassroots initiatives that have been effective as small-
scale food production sites (Beaton et al, 2013). Gleaning programs like the Garden
Communicators Association’s Plant a Row initiative involving gardeners, farmers and grocers
growing, collecting and donating excess fresh food function in a different manner (USDA,
2009), as does the Slow Movement model which includes food rescue, non-perishable food
collection and prepared food rescue (Slow Movement, 2019). Many of the models in this
category have emerged in the last ten years, though not necessarily adopted on a wide-scale
basis.

Horticultural practices

A broad spectrum of horticultural practices impact human health and well-being from
plants, horticulture technology, environmental and regulatory requirements and consumer
preferences. These can have direct health impact, indirect in the case of environmental fallout,
or extemporaneous, as business decisions within the green industry. Trends within the last 20
years, and particularly during COVID-19, have highlighted horticulture-specific preferences,
many responses driven by stress, health pandemics, and lifestyle choices, with access to
healthy food a high priority. The balancing of business, environmental and health factors shed
light on the complex and evolving nature of horticultural practices and their link to human
health and well-being.

Plant trends, driven by consumer preferences, have created greater demand for specific
plant-based protein crops like nuts, hemp seeds, beans and edamame, organic foods, heirloom
fruits and vegetables, and plants used for herbal remedies (Gémez-Pinilla, 2008; Tilbert and
Kaptchuk, 2021). Consumers are demanding safety and transparency for all types of plant
products including edibles, ornamental plants, cut flowers, seeds, and vegetative cuttings used
in residences, community and commercial gardens (FAQ et al., 2020). Interest in home
gardens, gardening as self-care, houseplants addressing weltschmerz, and foodscaping are a
few examples where plants intersect health strategies (Mikkelsen, 2011; Garden Media Group,
2021).

Best practices for plant production related to diverse health issues including chemical
sensitivities, water source contamination, children’s delayed cognitive development, and
nutritional deficits (Mie et al., 2017), have influenced the green industry and its use of
chemicals, GMO seeds, food borne pathogens and production practices, development of
nutrient-dense food and more (Callejon et al.,, 2015). Advances in horticulture technology and
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digital tools support higher yields, better monitoring of food production and processing
systems, and lesser environmental footprint, each with its own impact on health (Sulecki,
2016). Relatedly, business innovations continue to emerge within the horticultural and
agricultural fields, for processes and products that provide edible and ornamental plants
appealing to consumers interested in healthier lifestyle choices including plant-based
alternative foods, availability (and techniques to hasten maturity) of fruit and use of
refurbished shipping containers for hydroponic plant production for example (Innovacorp,
2017, 2018; Very Local Greens, n.d.).

DISCUSSION

Horticulture for health framework captures a broader range of activities, programs,
services, and models

Previous to this framework, activities that used horticulture for health improvements
typically were defined by the discipline that used them - horticultural therapy or landscape
architecture’s healthcare gardens. The analysis suggested the need for a broader framework,
one that could take a holistic view, not restricted by discipline-specific parameters, and one
that could better explain and capture the diversity and range of horticulture-health promoting
activities. The research identified initiatives that fell within several sectors - private sector
businesses, social groupings, political advocacy, and horticultural production methods. Some
of the models did not fall within the confines of conventional or traditional health strategies,
but were contributing to health improvements of individuals, populations and communities.

Distinguishing between horticulture and agriculture

The framework used horticulture as its defining characteristic, as the basis for inclusion
in horticulture for health. The line between horticulture and agriculture was moot at times,
this more frequently noted in the small-scale food production, nutrition and food security
areas. Some benefits identified from the horticulture for health models are applicable to larger
scale agriculture. Some organizations used models and practices for both agriculture and
horticulture.

Specific health disciplines lacked the capacity to include emerging horticulture-health
models

Some health disciplines, horticultural therapy for example, have remained insular in its
focus, lacking the capacity or willingness to embrace emerging horticulture-focused health
models. Ecopsychology and nature-based therapies have presented newer models, some of
which incorporate horticulture. Allied therapeutic disciplines of physical, occupational and
recreational therapies have adopted some concepts and practices like adaptive gardening
techniques and use of therapeutic gardens, but none of these health specific disciplines have
been broad enough to incorporate or legitimize the expansive nature of horticulture for health
paradigm.

Expanding use of horticulture for health models as mental and emotional health
strategies

With greater awareness about mental and emotional health, the need for services
addressing challenges in these health domains continues to expand. Newer strategies have
emerged including models of horticulture for health, used by health practitioners across
disciplines. Veteran populations, with high incidences of mental health challenges, as one
example, have turned to a broader range of services beyond traditional therapeutic modalities,
to include therapeutic horticulture, veteran to farmer programming, food pharmacies,
visitation and programming at restorative, therapeutic and enabling gardens, and
aromatherapy. Green industry trends during COVID-19 have seen significant increases in
plant-based activity as health strategies addressing stress relief, stay in place restrictions,
benefits of connecting with nature, and food security growing food in home gardens (Mayasari
etal, 2020).
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Food security as a significant factor in health and well-being

Food security continues to grow as an important societal concern, one that has
generated grassroots action, research, governmental support, small and large-scale food
production models. The health implications of food insecurity continues to be documented,
including deficits related to nutrition and child development, and food insecurity due to the
COVID-19 pandemic. Horticulture-focused strategies and models are one of many tools that
have been addressing food insecurity, significant because small-scale food production has
been impactful and actionable by individuals, communities and organizations.

CONCLUSIONS

The scope of activities, organizations, services and models that use horticulture to
improve human health and well-being necessitates a framework that can organize and explain
how and why horticulture is, and can be a significant factor for health improvements. Reliance
on one discipline or sector to oversee, explain or use horticulture in capacities affecting health
appears too narrow and not reflective of changes that are occurring. Recognizing the multi-
sectoral nature and diversity of models where horticulture plays a role in health
improvements will better inform interdisciplinary professional development, support
exchange of knowledge, and ultimately, elevate health services.
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