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Introduction

Gynecologic cancers are any type of cancer that 
arise from a woman’s reproductive tract. The five 
main types of gynecologic cancer are cervical, 
ovarian, uterine, vaginal, and vulvar. Women with 
a gynecologic cancer diagnosis can experience a 
vast array of symptoms that can significantly impact 
their quality of life (Agarwal & Bodurka, 2010; 
Carter et al., 2012). These symptoms include anxiety 
associated with a new cancer diagnosis, pain, and 
fatigue.  Multiple factors can increase distress in 
patients diagnosed with cancer, including disease 
and treatment symptoms, awareness of high 
mortality rates, side effects of cancer treatments, 
and implementation of lifestyle changes that are 
made to accommodate the cancer treatment 
(Brown et al., 2017; Sarfati et al., 2016; Wu & 
Harden, 2015)

Over the past few decades, clinicians have placed a 
greater emphasis on the role of the patient’s mental 
health after receiving a cancer diagnosis (Holland, 
2002). A holistic approach to mental wellness often 
incorporates lifestyle changes, including practicing 
mindfulness, nurturing interpersonal relationships, 
and finding support via group settings. 

Therapeutic horticulture (TH) is a process that 
uses horticulture activities and nature interaction 
to improve well-being through active and passive 
participation. By providing opportunities to explore 
wellness strategies through the engagement of 
horticulture activities, we hope that participants 
will be able to increase their recognition of the 
connection between nature and well-being and 
learn about the intentional use of plants and nature 
for personal well-being. This would in turn increase 
their confidence in caring for plants and also create 
an environment of support through meaningful 
interactions with plants and other participants. 

Multiple studies have shown the therapeutic 
effects of TH in different patient populations. At the 
University of Florida (UF), there was a significant 
decrease in stress and anxiety and an increase in 
resilience in college students participating in a 
TH program (Diehl et al., 2019). An earlier study 
at UF  for healthy women aged 26-49 found that 
participating in TH led to a 23% decrease in anxiety, 
an 89% decrease in depression, a 49% decrease in 
perceived stress, and an overall improvement in 
total mood disturbance (Odeh et al., 2022).  In a 
separate study, the effects of TH were studied in 
patients who were diagnosed with end-stage kidney 

Women who are diagnosed with gynecologic cancer 
experience a significant level of distress and symptoms 
that impact their quality of life. Non-pharmacological 
interventions such as therapeutic horticulture (TH) have 
been linked with enriching individual lives. The purpose 
of this study is two-fold: 1) to determine the impact of TH 
on the quality of life and anxiety for gynecologic oncology 
patients and 2) to test the feasibility and acceptability of 
implementing a pilot TH program for this specific patient 
population at an academic institution. The intervention 
included attending eight 1-hour group-based TH sessions 
that were led by a professionally registered horticultural 
therapist at Wilmot Botanical Gardens. Over one month, 
there were a total of 42 patients who were given our 
initial recruitment questionnaire at the gynecologic 
oncology clinic.  In summary, 7 patients were able to 

participate in the study.  3 participants were able to 
complete the study in its entirety by attending 8 out of the 
12 sessions. 4 participants were unable to complete at 
least 8 sessions due to scheduling conflicts: 1 participant 
completed 7 sessions and 3 participants completed less 
than 5 sessions. Given the small number of participants, 
quantitative, statistical analysis of questionnaire 
results was not undertaken. However, the STAI and 
FACT-G results qualitatively reflected a decrease in both 
current and general anxiety and an increase in health-
related quality of life from pre- to post-TH.  While our 
participant accrual was limited, there were lessons 
learned about implementing a TH study in a gynecologic 
oncology patient population. 

Abstract
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disease. The study found a decrease in patient 
frustration caused by the interference of kidney 
disease in daily life (Diehl et al., 2019). Patients 
receiving inpatient electroconvulsive therapy for 
major depressive disorders reported significant 
improvement on seven of eight subscales of the SF-
36 Quality of Life Scale (Korah et al., 2021).

TH interventions for other participant groups have 
led to significant decreases in stress (Chalmin-
Pui et al., 2021; Detweiler et al., 2015; Shao et al., 
2020), depression (Gonzalez et al., 2010), and 
anxiety (Chan et al., 2017; Gonzalez et al., 2010; 
Kim & Park, 2018; Son et al., 2004), as well as 
significant increases in life satisfaction (Waliczek 
et al., 2005; Wood et al., 2016). Increasing evidence 
demonstrates the physiological benefits of TH such 
as lowering cortisol levels (Detweiler et al., 2015; 
Han et al., 2018), improving mood states (Shao et 
al., 2020; Wichrowski et al., 2005), boosting self-
esteem (Sonti & Svendsen, 2018; Wood et al., 2016), 
enhancing interpersonal relationships(Waliczek 
et al., 2005), increasing life satisfaction (Son et al., 
2004), and improving body image (Swami, 2020). 

To date, no studies have explored the impacts of TH 
on patients diagnosed with gynecologic cancers. In 
palliative care settings, however, TH promoted an 
overall positive experience for participating patients 
as well as for the palliative care team (Lai et al., 
2017; Masel et al., 2018). 

The purpose of this study was twofold: 1) to 
determine the impact of TH on the quality of life 
and anxiety for gynecologic oncology patients 
using validated health-related quality-of-life and 
anxiety surveys and a focus-group and 2) to test the 
feasibility and acceptability of implementing a pilot 
TH program for this specific patient population. 

Materials and Methods

This is an IRB-approved study that took place 
at one academic medical center.  Women were 
recruited via an initial questionnaire (Figure 1) 
from the gynecologic oncology clinic at UF Health. 

Women who did not have a cancer diagnosis or 
had a pending pathology report were not given the 
initial questionnaire. Participants included women 
aged 18 or older who were diagnosed with vulvar, 
vaginal, cervical, uterine, or ovarian cancer.  Once 
the questionnaire was completed, the interested 
individuals were contacted by phone to confirm 
study interest and invited to enroll in a TH program 
once the study date was established.  The program 
took place at the UF’s Wilmot Botanical Gardens 
greenhouse and was led by a professionally 
registered horticultural therapist.  

Individuals who expressed interest in the study were 
invited to an initial visit that included an orientation 
to the study and informed consent. At this visit, 
participants then completed two self-reported, 
validated quality of life questionnaires. This was 
considered the pre-HT intervention assessment.  
Health-related quality of life (HRQOL) was assessed 
through Functional Assessment of Cancer Therapy 
-General (FACT-G), a core questionnaire of the 
Functional Assessment of Chronic Illness Therapy 
(FACIT) measurement system, which is aimed at 
patients with a cancer diagnosis (Cella et al., 1993; 
Overcash et al., 2001; Webster,Cella & Yost, 2003). 
The FACT-G aims to determine HRQOL via 27 items 
across four domains, including physical well-being 
(PWB), emotional well-being (EWB), social/family 
well-being (SWB), and functional well-being (FWB).  
Items are rated on a 5-point Likert-type scale, with 
responses ranging from 0 (“not at all”) to 4 (“very 
much”) for a recall period of the past seven days. 
The four mentioned subscales and total scores were 
then calculated. 

Anxiety was assessed through the State-Trait 
Anxiety Inventory (STAI). Both situational and 
trait anxiety are gauged with 20 items on a 4-point 
Likert-type scale, ranging from 1 (“not at all” for 
state and “almost never” for the trait) to 4 (“very 
much so” for situational and “almost always” for 
the trait). The total score for the STAI was then 
calculated. 

The authors could identify only limited prior data 
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regarding minimal clinically important differences 
(MCID) for the STAI, and that data suggests a 
difference of 10 points to mark a MCID. Using 
that metric, two participants displayed a MCID in 
anxiety as measured by the STAI. Using published 
data on MCID for the FACT-G, the mean change 
in the FACT-G indicates a small change; one 
participant’s scores reflect a small change, one 
reflects a medium change, and two reflect trivial 
changes (Corsaletti   et al., 2014; King et al., 2010). 

After providing consent and completing the 
questionnaires, participants were oriented to the 
Wilmot Botanical greenhouse and then began 
the first TH session. Sessions were held for one 
hour, once per week, for ten weeks. During each 
of the ten TH sessions, participants engaged in a 
horticulture activity paired with a wellness strategy. 
Sessions were led by a professionally registered 
horticultural therapist who was supported by 
specially trained staff and interns. The horticulture 
activities included hands-on basic plant care such 
as plant propagation techniques and methods, 
proper planting and maintenance, and general 
plant identification and knowledge, as well as plant 
art activities. Paired wellness strategies included 
discussion and practice of mindfulness techniques, 
distress tolerance skills, beginner’s mind, and 
opposite action, among others. Participants took 
plants home throughout the program to extend the 
program’s benefits beyond the scheduled sessions.

After completing their eighth TH session, study 
participants filled out the same set of two health 
outcome questionnaires from their first visit. 
This was considered the post-HT intervention 
assessment. Although no further survey data was 
collected after the eighth session, participants 
were invited to continue until the end of the ten 
weeks. At the last session in the tenth week, a focus 
group with three participants was facilitated, and 
notes were written down by one of the study team 
members. Answers to the focus group questionnaire 
were written down by an IRB-approved study 
member.

Results

Over one month, a total of 42 women were given the 
initial recruitment questionnaire at the gynecologic 
oncology clinic. Of these 42 women, 9.5% (n=4) had 
heard about TH and 90% (n-38) had not previously 
heard about TH. Of the 42 women, 59.5% (n=25) 
were interested in the study, and 40.5% (n=17) were 
not interested. When each of the 25 potentially 
interested respondents was called at the time of 
enrollment (three months after the recruitment 
questionnaire), 18 respondents (72%) were unable 
to participate due to time constraints, travel 
distance, and changes in personal health. Seven 
women attended the initial study visit and provided 
informed consent to participate.

Of the 7 study participants, 6 women (85.7%) 
completed the study by returning to complete the 
post-intervention assessment. However, only 3 of 
the 7 participants completed the study in its entirety 
by attending at least 8 out of the 12 scheduled 
sessions. One participant completed seven sessions, 
and three participants completed less than five 
sessions. The reasons the study participants 
were unable to complete all eight of the sessions 
included transportation issues, schedule changes, 
changes in personal health, and loss of interest. 
The one woman who did not complete the study 
dropped out due to transportation difficulties. 

Table 1 reports the demographics of the 7 
participants. The ages of the 7 participants ranged 
from 40-77.  There were 4 patients with uterine 
cancer, 1 with vulvar cancer, and 2 with ovarian 
cancer. All 7 patients were in surveillance as part of 
their treatment. 

Given the limited number of participants, the 
study team decided to use survey results from all 
participants whose information was available from 
both pre-and post-TH regardless of how many 
sessions were completed. Of the seven participants, 
five completed questionnaires at both pre-TH and 
post-TH. One participant completed only pre-TH 
questionnaires, and one participant completed 
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only post-TH questionnaires. In addition, one 
participant completed only half of the FACT-G at 
post-TH (items for two subscales were complete 
and items for two subscales were missing). Across 
all the completed scales and subscales, three 
individual FACT-G items were missing. In each 
of these cases, the score for the missing item was 
replaced by the FACT-G subscale item mean, as 
recommended by the measure’s developers. 

Table 2 summarizes descriptive data for the STAI-
State, STAI-Trait, and FACT-G measures as well as 
the FACT-G subscales: Physical Well-Being (PWB), 
Social/Family Well-Being (SWB), Emotional Well-
Being (EWB), and Functional Well-Being (FWB).  
Given the small size of the data set, statistical 
comparison of pre-HT and post-HT data was not 
appropriate. The measures of central tendency for 
each of the scales moved in the expected direction: 
toward decreased anxiety and increased QOL. The 
mean scores for both State and Trait anxiety on the 
STAI decreased over time (i.e., M = 38.33 vs 
M = 29.83 for State anxiety; M = 39.50 vs M = 34.50 
for Trait anxiety), reflecting a decrease in anxiety 
both at the time of measure and in general. The 
mean scores for the FACT-G and each of the FACT-G 
subscales increased over time (i.e., M=77.83 vs 
M-81.83 for the overall FACT-G scores), reflecting 

improvement in HRQOL from pre-HT to post-HT.

Figures 1 through 3 provide patterns of individual 
changes over time. As seen in Figure 1, four of the 
five participants displayed decreases in both state 
and trait anxiety over time. As displayed in Figure 
2, three of four participants displayed slightly 
increased QOL over time. One participant displayed 
a slightly decreased QOL over time, but both the 
pre-HT and post-HT scores were near the top of 
the possible range for the FACT-G. Figure 3 displays 
change over time on the FACT-G subscales. Each 
of the respondents with a relatively low subscale 
score (i.e., under 15) at pre-HT demonstrated some 
improvement at post-HT. At the same time, each 
participant showed a decrease in one domain (three 
participants) or two domains (one participant).

In the focus group at the end of the study, the 
salient themes that emerged were camaraderie 
and overall mental and physical well-being. These 
themes were determined through thematic analysis 
methods gathered from focus group discussions. 
Participant testimonials included: “The sessions 
made us feel like we were not alone and that we had 
friends who understood our story.  The TH sessions 
allowed us to build a long-lasting friendship with 
each other.  Even though I missed a few sessions, 

Table 1 
Demographics of participants with age, type of cancer, year of diagnosis, and stage of treatment

Particpant Age Type of Cancer Year of Diagnosis Active Treatment or Surveillance

1 65 Uterine 2022 Surveillance

2 77 Uterine 2021 Surveillance

3 69 Uterine 2021 Surveillance

4 46 Vulvar 2022 Surveillance

5 40 Ovarian 2017 Surveillance

6 50 Uterine 2021 Surveillance

7 63 Ovarian 2018 Surveillance
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I always looked forward to bonding with the rest 
of the group in the next session. The sessions were 
engaging and I felt more physically active and 
mentally at peace at the end.”  Despite the positive 
feedback, there was not a large enough number 
of responses to draw any statistical conclusions 
regarding the results outcomes.

Discussion

A holistic approach is increasingly being used in 
the care of cancer patients. There has been a focus 
on complementary alternative medicine for cancer 
patients (Judson et al., 2017) and it has been used 
as therapy for managing the cancer and treatment-
related symptoms.  Although there are no specific 
guidelines for the implementation of alternative 
medicine, it is well established that it enhances 
comprehensive cancer care. 

In our pilot TH study for women with gynecological 
cancer diagnoses, quantitative analyses were 
limited due to the number of participants. Changes 
in scores on the anxiety and health-related 

quality of life questionnaires are consistent with 
improvement although the small number of 
participants limits the ability to draw conclusions.

Focus group responses also indicated that 
participants experienced positive effects of HT, 
including a sense of camaraderie with other 
participants and an improved sense of physical and 
emotional well-being. Participants described their 
experiences of attending sessions, experiences with 
diagnosis, community unity, and current health 
journeys. These themes were uncovered through 
coding of focus group discussions, for recurring 
topics discussed. These topics were determined as 
the content of the discussions reached saturation. 
The focus groups allowed us to identify patterns 
in discussion and to define the meaning of the 
experiences held by participants of the effects of 
HT. The understanding of these experiences and 
assessment of prevalent elements is essential to 
understanding the impact that HT has on the 
quality of life of participants and potentially similar 
demographics. 

Table 2 
Questionnaire Results

STAI-Statea

STAI-Traita

FACT-Gb

PWBc

SWBc

pre-HT pre-HT

n

6

6

6

6

6

6

6

n

6

6

5

6

6

5

5

Mean (SD)

38.33 (10.35)

39.50 (7.50)

77.83 (22.85)

21.33 (6.38)

18.61 (9.71)

Mean (SD)

29.83 (12.48)

34.50 (7.74)

81.83 (20.76)

22.17 (6.11)

22.17 (6.74)

19.40 (3.78)

20.23 (6.81)

Median

38.50

38.50

82.83

23.00

18.83

18.50

21.50

Median

22.50

33.50

93.00

25.00

25.00

21.00

22.17

Range

27-53

29-52

51-100

9-26

7-28

16-23

7-25

Range

21-50

27-47

55-99

13-27

11-28

14-23

10-26

EWBd

FWBc

a possible range: 20-80; b possible range: 0-108; c possible range: 0-28; d possible range: 0-24

19.00 (3.35)

18.89 (6.75)
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Even though previous literature suggests both the 
feasibility and benefits of TH for cancer patients, 
we found that there were numerous limitations in 
this study. Firstly, the number of participants in the 
study was small. This was due to several factors, one 
being that the percentage of women in the clinic 
who had gynecologic cancer and therefore eligible 
for the study was small. Secondly, recruitment 
was limited due to inconsistent staffing of a study 
member. Although clinic physicians attempted 

to inform patients about the study and a medical 
student provided information in the clinic waiting 
room on some days, a more coordinated and 
consistent recruitment pipeline did not exist.

Thirdly, despite an initial pre-recruitment of 42 
interested patients, the large majority who initially 
expressed interest decided not to participate at 
the time the program commenced. A variety of 
reasons were given with the most prevalent being 

Figure 3 
FACT-G subscale scores at pre- and post-HT

Figure 1 
STAI scores at pre- and post-HT

Figure 2 
FACT-G scores at pre- and post-HT
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an inability to regularly attend the weekly program. 
Given that initial recruitment was done 3 months 
before the start of the program and the two most 

common issues reported were a lack of reliable 
transportation and changes in personal health, 
perhaps too much time elapsed between 
recruitment and program implementation. 
Additionally, patients were asked to commit to 
regular attendance if joining the study and that may 
have dissuaded some mildly interested patients. 
A stronger recruitment plan may have helped in 
increasing patient interest in the program. 

Transportation and poor health were also issues 
among those who participated in the sessions. 
Among the seven patients enrolled in the study, 
only three were able to complete the study by 
attending eight of 12 scheduled visits.  The barriers 
identified included participants’ lack of consistent 
transportation due to no access to a vehicle, 
reliance on a family member to transport them, 
or lack of financial resources to pay for transport. 
Additionally, some study participants reported poor 
health as a reason for missing sessions.  

As a pilot study, one of the goals was to determine 
the benefits and barriers of participating in a TH 
program for women with gynecologic cancer. In 
future studies with this population, it would be 
essential to 1) determine the best recruitment 
method that leads to a higher rate of participation; 
2) mitigate transportation obstacles; and 3) plan for 
absences due to health issues. A financial incentive 
such as a gift card could help to address the 
transportation restraints and a substantial buffer 
of additional sessions could mitigate the impact on 
the study of missing weeks due to illness. 

Conclusion

To our knowledge, this is the first therapeutic 
horticulture study implemented in a patient 
population with gynecologic cancer. This study 
allowed us to explore some of the feasibility issues 
in performing a pilot study in this specific cohort 
of patients at an academic health institution. As 
addressed in the limitations, this study allowed us 

to identify many barriers patients experienced, even 
when highly interested in participating in the study.  

Attending HT sessions consistently can be difficult 
among cancer patients due to age, difficulties with 
transportation, and financial constraints especially 
in the light of ongoing cancer-related treatment 
demands.  Non-pharmacological interventions, 
such as TH, can motivate patients to connect with 
others who have shared experiences through 
meaningful activity, and this can lead to enriched 
individual lives.  Previous studies have shown that 
TH may help improve the quality of life, which may 
reduce stress and improve healing and recovery 
from cancer.

While our participant accrual was limited and 
cannot be generalized to a larger population of 
women with gynecologic cancer, there were general 
lessons that were learned about implementing a 
TH program with this population. These lessons 
included identification of the benefits of the 
program as well as the barriers to participation. 
Additionally, the collaboration between the TH 
program and the gynecologic oncology clinic 
highlighted the potential value of TH in patient 
care. Patients and healthcare staff experienced the 
benefits of nearby gardens and horticulture-based 
programming and the proximity of the clinic to the 
TH program site was advantageous. 

We hope that this pilot study can bring light to 
the benefits of TH programming for women with 
this diagnosis as well as help identify some of 
the challenges that might be faced. Therapeutic 
horticulture programs like this can motivate women 
with gynecologic cancer to connect with others 
and to the community, providing opportunities 
for holistic well-being that persist well beyond 
participation in the program. This study confirms 
that such a program is feasible in this population 
with a well-developed TH program near a National 
Cancer Institute (NCI) – designated cancer 
program and can be strengthened by a structured 
recruitment plan that acknowledges the challenges 
faced by this patient group.
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Introduction

The purpose of this qualitative study is to present 
a hermeneutic analysis for subjects’ attraction 
to trees. I was inspired to explore this area from 
Nuckols’ (2010) work on numinous experiences. 
Numinous experiences are spiritually or 
psychologically meaningful interactions that people 
have with Nature (Nuckols, 2010; Harrild & Luke, 
2020).  In numinous experiences, the onlooker 
is filled with a mixture of three emotions: awe, 
mystery, and dread (Nuckols, 2010; Harrild & Luke, 
2020). A Midwestern lighting storm, for example, 
could fill an observer with awe at the impressive 
display of light across the sky, mystery at the science 
of how lighting is formed, and dread that they 
might be struck dead by the same bolts. Numinous 
experiences make us feel small in a positive way. 
They remind us of our place in the ecosystem and 
can be used to scale emotional responses to trauma 
(Harild & Luke, 2020). If a person has experienced 
hardship in their life, by observing the wonders 
of the natural world they are able to integrate 
and contextualize their experience into a larger 
understanding of the life cycle within an ecosystem. 

Numinous experiences could be to key to 
understanding why people are drawn to trees. 
Interactions with trees easily meet the criterion of 
awe, mystery, and dread. Humans across the globe 

have engaged in tree worship for just this very 
reason: encountering a stoic, woody giant in the 
forest fills us with a transcendent kind of experience 
(Tully, 2023; McDonald, 2018; Haberman, 2017). 
What has differentiated trees from other forms 
of numinous experiences? Trees are frequently 
anthropomorphized (Haberman, 2017). As an 
observable, whole organism, trees hold the ability to 
carry a personality, even a projected one (Robinson 
et al, 2024). Our relationship to these organisms is 
both personal and active. We can touch trees, hug 
them, and shelter beneath them from the elements. 
Researchers have found interaction with trees 
increases self-compassion and connection among 
participants in shinrin-yoku (forest bathing), both 
protective factors for mental health that are derived 
through relationships (Kotera & Fido, 2022; Mackali, 
Çetinkaya, & Ay, 2023). Interactions with trees 
provide a host of health benefits, including feelings 
of safety and security (Poulsen, 2016). Current 
research even suggests that forests and wooded 
areas are ideal spaces for healing family systems 
(Harper, Rose & Segal, 2019).  

However, to answer the question of why are we 
attracted to trees, we must expand from correlated 
factors into larger constructs of meaning. By 
conducting a thematic analysis (Braun & Clarke, 
2006) of a large data set of social media posts 
from people on their interactions with trees, 

Humans are inherently draw to trees.  Biophilia theory 
(Wilson, 1984) asserts that we are drawn towards Nature 
as a whole, but does not specify about our attraction 
towards trees. Interaction with trees has been proven to 
reduce general anxiety and lower blood pressure (Ideno, 
2017). Despite this history, contemporary research has 
not yet asserted a reason for why we are attracted to 
trees specifically. Using a combined process of thematic 
analysis and hermeneutic investigation, I analyzed posts 
from social media Nature groups to find the trends in 
numinous experiences people have with trees. These are 
experiences Facebook authors describe with trees that 
changed them spiritually or psychologically. Through 

the Hermeneutic Circle, I discerned the most commonly 
occurring meanings that people ascribed to these 
experiences with trees. This two-stage analysis resulted in 
a hermeneutic “true meaning” that people are attracted 
to trees because the tree’s beauty is synonymous with 
the tree’s old age. Instead of youth, trees are considered 
beautiful and praised because they have lived long 
and endured many experiences. This analysis holds 
clinical implications for mental health practitioners 
who use trees in horticultural therapy, forest therapy, 
shinrin-yoku, ecotherapy, transpersonal psychologists, 
ecopsychologists, therapeutic horticulture, wilderness 
therapy, adventure therapy, garden design, and civics.

Abstract
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we can identify trends in experience (Guest, 
MacQueen, & Namey, 2012). From these trends, 
we can find a larger, functional description of the 
human experience of relating to trees. Beyond 
finding correlation between health outcomes for 
individuals, an in-depth, qualitative analysis using 
hermeneutics gives a reason for the true meaning 
we assign trees (Wernet, 2014).

In our current day and age, authorship about 
numinous experiences are published directly to 
social media. Social media, arguably the greatest 
integration of pop culture with the everyday 
person, provides a unique platform for us to see the 
meaning large groups of people make from their 
interaction with Nature. Importantly, social media 
is largely unfiltered by editorial review. Whereas 
writing historically was limited by the capacity of 
the Press, researchers now can study a more “raw” 
data set published by thousands of individuals 
simultaneously in Facebook groups. These groups 
provide a welcoming space for people to share 
their experiences around a unifying topic. Many 
groups focus on numinous experiences in nature, 
such as “Amazing Wildlife And Nature,” a public 
forum of more than 600,000 people who share 
incredible moments. Additionally, the flexibility 
of social media means that participants can share 
numinous experiences via memes, pictures, essays, 
and short-form posts. By studying the meaning that 
individuals describe in their posts about numinous 
experiences, therapists can develop insight 
into how people make meaning of their shared 
relationship to Nature. 

To answer the question why are we attracted to 
trees?, this study will pass themes derived from 
a large data set of online subjects through the 
Hermeneutic Circle in order to find the underlying, 
generalizable reason for our collective attraction to 
trees. As we face climate change together, redefining 
our relationship with Nature can begin with simple 
questions such as this. Ecopsychology points to our 
symbiosis with the ecosystem as the core healing 
that humanity must undertake if we are going to 
continue to survive on our planet (Cianconi, Betrò, 
& Janiri, 2020). 

Literature Review

Wilson’s (1984) theory of Biophilia created a 
new concept of our relationship to the Earth. 
He proposed that human beings are inherently 
drawn to interspecies relationships as well as to 
nonhuman, nonconscious organisms such as plants 
or invertebrate (Wilson, 1984). Within the confines 
of an urbanized lifestyle, we are denied the chance 
to interact with the planet in the direct, symbiotic 
way that our bodies have adapted to. Wilson’s 
original publication drew upon his boyhood 
experiences hunting snakes and frogs in Floridian 
swampland. He avoids interpretating Nature as 
a nurturing or loving entity like Native scholars 
(Conty, 2022; Kimmerer, 2015). Instead, Wilson 
highlights the duality of fear and attraction that 
each individual holds for their natural environment. 
He argues that by reentering our ecosystem means 
reentering the food chain from which we have 
artificially removed ourselves (Wilson, 1984). In 
this way he paved the way for ecopsychologists 
who argue that our reconnection with survival is 
the gateway for psychological integration of our 
humanitas and animalitas parts, the separation of 
which now creates existential anxiety (DeRobertis, 
2015). 

Recent scholarship in ecopsychology has pushed 
for the re-attunement of humans to the natural 
environment. Human beings have currently shaped 
more than half of the planet’s surface (Hooke & 
Martin-Duque, 2012). Since Industrialization, 
our planet has been warmed at an alarming rate. 
Carbon dioxide released from the burning of fossil 
fuels has steadily increased the temperature on 
land and in the sea (Arrhenius, 1895; Ricket, 2021). 
Our nonstop pollution has created an existential 
crisis in younger generations, raising widespread 
anxiety over our future as a species (Ricket, 2021; 
Plesa, 2019; Hickman et al, 2021). Ecopsychology 
proposes that we must realign our mental and 
behavioral patterns with our planetary ecosystem 
(Harrild & Luke, 2020). Capitalism, in the short 
span of its existence, has created widespread harm 
to our natural resources (Ricket, 2021; Simard, 
2021). Ecofeminists have framed this harm as an 
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epistemological shift from the premodern era in 
which humanity viewed the Earth as a Mother/
Goddess figure, to one of Industrial obsession with 
Mastery over Nature for the production of Capital 
(Plesa, 2019). An anecdote to this vainglorious 
relationship with Nature are “mystical experiences” 
that blur the line between our experience as human 
beings and our experience as animals, also known 
as the numinous experiences discussed previously 
(DeRobertis, 2015; Harrild & Luke, 2020; Nuckols, 
2010). 

What clinical implications do Numinous 
experiences hold? Numinous experiences help 
us feel “small.” They decentralize our concept 
Self beyond individualism, reminding us that 
we are a part of an ecosystem much larger than 
ourselves (Harrild & Luke, 2020; Nuckols, 2010). 
This decentralization of the Self into Nature 
has philosophical roots in Shingon Buddhism 
(Terakawa, 1960; Levine, 2022). In Juju-Shin, or, the 
Ten Stages of the Mind, the eighth stage towards 
enlightenment is for “the mind to be aware of 
Oneness of all existence” (Terakawa, 1960). This 
feeling of “no-self” is fertile ground for therapists 
helping clients make meaning of their lived 
experiences. In fact, numinous experiences often 
lead individuals to find meaningful connections 
and resolve internal conflict (Harrild & Luke, 2020; 
Nuckols, 2010). Family therapy already requires 
both therapist and clients to “zoom out” from their 
individual psychologies to think of the larger system 
at work (Kerr & Bowen, 1988; Harper, Rose & Segal, 
2019). As ecopsychologists have argued, engaging 
clients in contemplating their relationship with the 
ecosystem broadens their view of the metanarrative 
of human life (Buzzell & Chalquist, 2009; Herrild & 
Luke, 2020). 

Numinous experiences hold deep spiritual 
significance. Authors such as Isak Dinesen and 
Basho are famous for their narratives of the spiritual 
meaning they have formed from numinous 
experiences in Nature (Dinesen, 1952; Basho, 
1966). These experiences fall under the purview of 
transpersonal ecopsychology, as it examines the 

potential numinous experiences have to unlock 
the highest human potential (Herrild & Luke, 
2020). Transpersonal psychology studies altered 
states of consciousness to find human betterment, 
usually through transcendence or unity (Herrild 
& Luke, 2020; Lajoie & Shapiro, 1992). Numinous 
experiences push us into the “no-Self” (Terakawa, 
1960), an altered state of consciousness that allows 
us the freedom to belong to our ecosystem like 
any other animal (DeRobertis, 2015). This state of 
consciousness exists outside of our Industrialized 
view of time, where incremental progress is eroded 
in favor of felt understandings of time (Sherman, 
2019; Ricket, 2021). It is in this transcendent state of 
consciousness that we can truly appreciate the age 
and wisdom of trees. 

Trees, particularly large trees, can facilitate these 
numinous experiences. Encountering an ancient 
tree in the forest inspires a sense of awe that can 
be amplified through meditation (Ricket, 2021; 
Simard, 2021). When we enter a forest, we breathe 
in a mixture of beneficial microorganisms that 
propagate in healthy woodland soil (Simard, 2021; 
Wohlleben, 2018). Forest bathing, or Shinron-yoku, 
has been proved to decrease blood pressure and 
general anxiety (Ideno et al, 2017). Wohlleben 
(2021) discusses how for centuries, pagan traditions 
centered trees in their rituals. Most Americans 
are familiar with tree-centered ritual, such as 
Christmas Trees during December that remain up 
from around the Winter Solstice, through Christmas 
(December 25), and then finally come down in 
the Gregorian New Year. Kimmerer (2015) and 
other native scholars promote trees as teachers, 
re-introducing Western biologists to the concept 
of learning from plants instead of seeing them as 
passive resources (Plesa, 2019). Wilson (1984) cites 
trees in his original theory of Biophilia, but our 
exact motivation for interaction with trees remains 
on ongoing field of study (Simard, 2021; Wohlleben, 
2018; Wohlleben, 2021). 

Ecopsychology has been introduced to the field of 
Family Therapy via nature-based therapy (Harper, 
Rose & Segal, 2019). Horticultural therapists 
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have become the torchbearers for introducing 
family systems to Nature (Harper, Rose & Segal, 
2019; Marcus & Sacks, 2014). Healing gardens are 
invaluable spaces for therapists to work in (Harper, 
Rose & Segal; Marcus & Sacks, 2014; Wise, 2015). 
For many vulnerable populations, a contained, 
safe garden is optimal for reconnecting with Self 
and Others (Poulsen et al, 2018; Poulsen et al, 2016; 
Sidenius et al, 2017). However, they lack wildness. 
In order to transcend the human experience, we 
must reconnect with the essence of wilderness 
(DeRobertis, 2015; Herrild & Luke, 2020; Wilson, 
1984). Fortunately, we now have data provided 
spontaneously by millions of people worldwide 
who experience healing outside of curated green 
spaces. Most people nowadays who find themselves 
at the foot of an ancient tree deep in the woods have 
a way of documenting and sharing their numinous 
experience with the world: mobile connection to 
the Internet. 

Methodology

Participants

First, I began by emerging myself in the data. These 
were comments, posts, and captioned pictures 
in Nature-based groups on Facebook. Special 
considerations for textual analysis have to be made 
given the new-fangled nature of social media text 
versus text written from the era of printing-press 
publication. Alleyne (2015) discusses how mini-
narratives are made through Facebook stories and 
comments. Each comment lists a person and time 
stamp, meaning that a “scene” is implied through 
character and setting as the time combined with 
a computer. For example, a comment posted by 
Brendan Yukins at 3:55pm sets up a vignette where 
the character of “Brendan,” who we can describe 
by his profile picture, was sitting at his computer 
in late afternoon. Mini-narratives utilize the basic 
Three Act model of “The Heroes Journey”: Act 1, 
the hero starts in the ordinary world, Act 2, they 
undergo some sort of challenge or quest, then Act 
3, returns changed and triumphant to the same 
world (Alleyne, 2015; Campell, 2012). I utilized this 

framework to screen for numinous experiences 
described in Nature groups on Facebook. Posts that 
I retained in the data set had to meet the Hero’s 
Journey criteria: a reportedly ordinary person 
who had a numinous experience with a tree, then 
returned to their computer changed to write about 
it on Facebook. This way, I focused solely on those 
describing Numinous experiences, which by their 
definition have a significant psychological impact 
on the author. “Look how pretty this tree is!” would 
be a comment I would remove because, although 
charming, it does not demonstrate a psychologically 
transformative experience on behalf of the author. 

Data Collection

To reach a sample size of saturation, we would have 
to access a large number of personal accounts that 
people have voluntarily transcribed about their 
experiences with trees. Thankfully, Social Media 
provides us with such a library. When reviewing 
social media posts on Facebook, I started by 
using inductive coding to find multiple trends in 
descriptions of nature overall. By starting with 
natural experiences generally, I could determine 
if trees held a more specific significance in the 
popular psyche, or if such interactions followed 
general trends of interactions with nature. 
Reoccurring codes for natural encounters included 
1) with large or rare animals, 2) high-definition 
images of moss or fungi 3) pastoral farming 
motifs, and 4) birds in flight. The descriptions of 
such a variety of images was too random to reach 
saturation. When I focused on trees, however, 
language trends become more specific. I examined 
the trend of people posting pictures of themselves 
hugging or standing next to large trees. 

Using data from Facebook brings with it questions 
of intellectual property. If someone posts about 
their experience on Facebook, is it ethical to source 
that data as public domain? Facebook’s policy on 
intellectual property centralizes the company: all 
content posted onto the social media platform is 
licensed to Meta, Facebook’s new company,  “when 
you share, post, or upload content that is covered 
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by intellectual property rights on or in connection 
with our Products, you grant us a non-exclusive, 
transferable, sub-licensable, royalty-free, and 
worldwide license to host, use, distribute, modify, 
run, copy, publicly perform or display, translate, 
and create derivative works of your content” 
(Meta, 2022). This raises the question of research 
conducted using the social media’s content. Under 
Facebook’s copyright policy, “copyright protects 
original expression such as words or images. It does 
not protect facts and ideas, although it may protect 
the original words or images used to describe 
an idea” (Meta, 2022). Using compliance with 
Facebook copywrite policy as my guide, I will be 
citing ideas posted by user, but not using images 
or original words. All identifying information 
was removed from data collected, such as names 
of OPs (Original Posters) and the originating 
Facebook group. Quotes do appear in this study, 
but only for the process of the Hermetic Circle. 
There is no direct analysis or interpretation of a 
specific author’s meaning or motivation without 
hermeneutic investigation. In this way, I can protect 
both the confidentiality of the subjects as well as 
avoid plagiarizing ideas directly taken from a post. 
For example, if a Facebook author posted a direct 
answer to the question why are we attracted to trees, 
I would not lift it for this study, as the analysis would 
be plagiarized. 

Thematic analysis using inductive coding is 
a research method that involves assembling 
qualitative features, such as words, to find common 
essential points among the data (Braun & Clark, 
2006). I began by compiling Facebook posts that 
express numinous experiences in Nature. This was 
to try and capture thematic similarities among 
all numinous experiences overall, not just with 
trees. If there was an obvious trend in numinous 
experiences overall, I did not want to over-specify 
a larger psychological phenomenon to a narrower 
relationship between human begins and Nature. 
Once I complied and saved at least 35 of these 
posts in a Word Document, I process coded for 
reoccurring words, phrases, and ideas that OPs 
use to describe their experience in Nature. This 

phase is called “disassembling” the data (Strauss & 
Corbin, 1990). These codes proved to vary greatly 
depending on the subject matter. For example, 
codes based on pictures of encounters with wild 
animals tended to discuss the ethics of hunting. 
These codes were strikingly different than the codes 
used to discuss posts about trees, which focused on 
the size and magnificence of the organism. The first 
round of process codes resulted in the following 
thematic trends:

At this juncture, I noted that the codes were too 
varied to reach conclusive saturation. I focused my 
second round of coding firmly on Trees (Strauss & 
Corbin, 1990; Saldaña, 2016). In memes, pictures, 
and other forms, trees occurred as the second-most 
frequent subject matter after animals. However, 
trees had the largest number of posts involving 
numinous experiences, which follow the criteria for 
the Hero’s Journey. After determining that indeed 
most posts about numinous experiences in the 
Facebook groups were about trees, I re-emersed 
myself in the data with the narrowed scope of tree-
related posts, maintaining a sample size of 35 posts 
about numinous experiences (Castelberry & Nolan, 

Beautiful/Beauty
God’s Creation
No Hunting
Grace
Mother
Gorgeous 
Fungi 
Mushrooms
Thank you
Men 
Amazing 
Love 
Giant 
Breathtaking
Tree
Heaven
Age
Wisdom
Magnificent
Wall-of-Wood

Big
Hug
Touching
Wonderful
Crossed paths
Elder
Big Tree
Daughters
Health care
Eye
Stunning
Tears
Peace
Forest
Stream
Language
Universal
Horse
Fowl
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2018). The following short list are thematic codes, 
derived from the social media posts focused on 
numinous experiences with trees:

Data Analysis 

This stage of analysis was documented via analytic 
memos (Saldaña, 2016).  Memos were documented 
with dates in the same Word Document as my 
collected data (screenshots of Facebook posts and 
comments sections). Graduating beyond thematic 
analysis, I then used hermeneutic investigation 
to explore the underlying messages Facebook 
authors were conveying (Palmer, 1969; Dibley et al, 
2020). Hermeneutics is the process of interpreting 
experience into language (Nuckols, 2010; Patton, 
2002). Meaning making of interactions with Nature 
requires an openness by the researcher towards 
spiritual exploration. Numinous experiences are a 
transpersonal psychological state similar to prayer 
or meditation (Nuckols, 2010). Hermeneutics is a 
tool, originally from theology, that deconstructs 
holistic meaning down into parts, reinterprets 
or finds nuanced meaning within those parts, 
then strings those parts back together to make 
a newly nuanced whole. This cycle is called the 
“Hermeneutic Circle” (George, 2021). Friederich 
Schleiermacher, the grandfather of hermeneutic 
thought, emphasized the use of intuition in 
interpretation (Prakoso & Khasanah, 2018). He 
encourages the interpreter of the textual data to 
allow times of non-work to allow ideas to arise from 
the depths of their soul (Palmer, 1969). Later on, 
Wilhelm Dilthey would add to the field the use of 
historical context to interpret words and phrases 
(Palmer, 1969; Prakoso & Khasanah, 2018). This 
begat the common Hermeneutic tradition of finding 
root words to nuance meaning. For example, the 
English word, “happiness” is based on an old Norse 

word, hap, meaning, “luck/chance/good fortune” 
(de Vaan, 2008). Therefore, “you make me happy,” 
through the Hermeneutic Circle is reinterpreted to 
mean “you make me lucky.” The Hermeneutic Circle 
provides researchers with a methodology to detect 
meanings that have deep, cultural roots even below 
the speaker’s awareness. In this example, “happy” 
and “lucky” become synonymized, revealing a “true 
meaning” of the word as it is used and understood 
by the subject (Wernet, 2014). The therapist can use 
this process to deepen understanding with clients 
of their deepest beliefs, desires, and unarticulated 
passions. 

For this study, I utilized Schleiermacher’s 
model of Whole and Parts to explore the most 
frequent process codes that occurred in the 
comment section, my own analytic memos, and 
OP’s description under posts about numinous 
experiences with trees (Palmer, 1969). In 
abbreviated form, this is my rendition of the 
Hermaneutic Circle (Prakoso & Khasanah, 
2018). First, I examined the symbolic meaning 
of the whole original phrase. For example, one 
commenter described a Giant Sequoia: “As if the 
spirit of a man lives in that tree.” As a Whole, I 
interpret this phrase to mean they feel like the tree 
has an anthropomorphized soul. My second step is 
to break the phrase into parts. Key words from this 
post are “spirit,” “man,” and “lives.” “Spirit” comes 
from the Latin word spirare, meaning “breathe” 
(Simpson, Weiner, & Oxford University Press., 
1989). “Man” is a Greek word man/manu meaning 
“hand” (Simpson, Weiner, & Oxford University 
Press., 1989). “Lives” is from the Old English word 
lifian, meaning “to experience” (Simpson, Weiner, 
& Oxford University Press., 1989). Now, to complete 
the Hermaneutic Circle, I string these parts back 
into the Whole. Instead of “As if the spirit of a man 
lives in that tree,” the original sentence now reads 
“As if the [breathe] of a [hand] [is experienced] 
in that tree.” From this new Whole, a second 
interpretation arises: the image of a person laying 
their hand on the tree’s trunk and taking a breath. 
In Schleiermacher’s model, the two interpretations 
are then combined and reflected upon (Tomkins 

Beautiful/Beauty
Amazing
Love
Breathtaking
Tree 
Heaven

Age
Big
Elder
Magnificent
Wisdom
Big Tree



JOURNAL OF THERAPEUTIC HORTICULTURE 2024 VOLUME XXXIV | ISSUE I18

& Eatough, 2018; Palmer, 1969). The interpreted 
result: I experienced a tree’s anthropomorphized 
soul by laying my hand on a Giant Sequoia’s trunk 
for one breath. Cross-referencing the original 
social media post, the subject is indeed placing 
their hands on the tree’s trunk. Through this Circle, 
instructions on how to experience this same 
feelings the subject had are revealed. 

Findings & Discussion

No words can accurately express the feelings I had 
when next to a sequoia

-Anonymous Poster, Facebook Group, 2022

Using hermeneutics in the final stage of 
interpretation of the data is to find the meaning in 
the lived experiences hidden behind commentors’ 
language. Transpersonal ecopsychology is 
fundamentally experiential. People do not write 
a numinous experience, they feel it. As in this 

example, the final hermeneutic interpretation of 
these Facebook posts can hold instructions for 
how to experience the same feeling that the author 
had at the time, even if the author intended only to 
describe their experience. Following this logic, the 
reason for why people are attracted to trees may 
be instructions for embodied experience as much 
as theoretical insight. In interpreting the data, I 
found quite literal instructions on how to feel the 
“love” of trees for myself, as love was the common 
experience reported by posters to social media. 

Hermeneutic exploration of the most common 
analytic codes for trees reveals the following root 
themes in Fig. 1 (Hindley, Langley & Levy, 2000; 
Watkins, 2000).

When incorporated into users’ Facebook 
comments, these words enrich our interpretation 
of commenter’s numinous experiences with trees. 
Take this comment underneath a picture of Sequoia 
National Park, California, “Looks like a very tall 

Figure 1 
Root Themes

Beautiful/Beauty

Amazing

Love

Breathtaking

Age

Tree

Heaven

Big

Elder

Magnificent

Wisdom

Physical attractiveness, goodness/courtesy (Anglo-French, 14th ce), bealte

stunned, dazed, bewildered (Old English), amasod

feeling of love; romantic sexual attraction; affection; friendliness; the love of God; Love as an 
abstraction or personification, (Old English), lufu

Act of taking breaths or a breath (Middle English)

Grow old, make old (Old English)

Be firm, solid, steadfast (Proto-Indo-European), *deru-

The visible sky, firmament, Home of God (Old English), heofon

Old, power, strength, greatness, large amount (Latin), magn

Older person, parent, ancestor, chief, prince (Old English), eldra

To make great (Latin), magn

Knowledge, learning, experience (Old English), wis
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person wearing a cloak of green and a long brown 
robe. Awesome.” The word “awesome” is derived 
from Old English, meaning “inspiring awe or dread” 
(Hindley, Frederick & Levy, 2000). Unconsciously, 
the commenter is reporting a numinous experience 
of the picture (Nuckols, 2010). It is unclear whether 
the commenter themselves has visited the Sequoia 
in-person. Many commenters mention they have 
visited a particular tree, but many seem to have 
a numinous experience simply from viewing 
a picture. Ecopsychology focuses on real-life 
interaction with Nature (Buzzell & Chalquist, 2009; 
Ricket, 2021). Most ecopsychologists would argue 
that simply viewing pictures online is not enough. 
However, online pictures may be serving the same 
purpose as pictures of forests or landscapes in 
therapy offices, which are proven to lower blood 
pressure and decrease anxiety (DeAngelis, 2017). 
Indeed, comments about trees such as the one 
above may indicate that people can use images 
of nature to access the altered consciousness 
necessary to have numinous experiences (Nuckols, 
2010; Harrild & Luke, 2020). If true, this means that 
we already have access to numinous experiences 
in the palm of our hand; an exciting prospect given 
that dense urbanization may render wilderness 
inaccessible to many (Hooke & Martin-Duque, 
2012; Ricket, 2021). However, without direct 
interaction with the Natural World, the effect may 
be diluted (DeRobertis, 2015; Wislon, 1984). 

Anthropomorphizing trees as “giants” occurred 
frequently in the data collected from Nature-based 
Facebook groups. “Tall” has its roots in Middle 
English, where the word signifies someone who 
is “handsome, good-looking, large, big, humble, 
meek” (de Vaan, 2008). The root for “big” is the 
Latin magn, which carries the simultaneous 
meanings of old, large, and great (de Vaan, 2008). 
In this ancient conceptualization of “growth,” to 
become older is both to become physically bigger 
as well as qualitatively better. Therefore, many 
kings used the superlative “the Great” after their 
name: it denoted how their power correlated 
with the longevity of their reign (de Vaan, 2008). 
Trees, it seems, get better as they get bigger and 

older. Facebook authors frequently used “giant” 
to describe the trees they interacted with.  Trees 
live hundreds of years longer than humans 
(Wohlleben, 2018). When we touch or hug a tree, 
we are interacting with a species whose “greatness” 
surpasses all humanity by the fact of its lifespan. 
In a person’s whole life, they will never interact 
with another human as old as an ancient tree. A 
69-year-old Facebook poster illustrated this point 
by posting a picture of himself hugging a tree, 
juxtaposing an elder human with an elder tree to 
illustrate short our lifespans are. In this way, trees 
serve as our models for how to grow old (Kimmerer, 
2015). Relationships to trees can serve as proxy to 
relationships with humans who came long before 
ourselves (Simard, 2021). This message came up 
again and again in the Facebook posts describing 
a feeling a solace in the “wisdom of trees.” Passing 
their words through the Hermenautic Circle, I found 
that “wisdom” means experience in steadfastness 
in Old English (Hindley, Langley & Levy, 2000; 
Watkins, 2000).  Relationally speaking, authors 
were reporting that trees offered them lessons in 
steadfastness the way that an older relative would 
offer wisdom to a younger family member. 

Of the most frequently occurring codes for trees, 
“Elder,” “Age,” and “Big” all include root word 
references to time (Hindley, Langley & Levy, 2000). 
Particularly, Facebook authors described “keeping 
up on over time” with their favorite trees. In our 
post-Industrial era, our concept of time has become 
precise and incremental (Sherman, 2019; Ricket, 
2021). Prior to Industrialization, measurements 
of time were approximate (Sherman, 2019). 
Instead of rushing to a meeting or other obligation, 
workers were able to complete their tasks at a 
pace appropriate to the amount of time it took to 
complete them. How we measure time is part of our 
humanitas identity (DeRobertis, 2015). It is separate 
from our natural, animalitas experience of time 
based on the sun and seasons. One Facebook poster 
said, “A combination of ancient soils, time, and 
the elements have carved out every line, lovingly 
sculpted and imbued this tree with life!” 
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Time, in our post-Industrial understanding, 
is a flattened, standardized measurement of 
change (Sherman, 2019). The number of years a 
person has been living is a hyper-standardized 
conceptualization of a person’s developmental 
stages. For example, at one year of age, a person is 
“supposed” to walk. However, that timeline varies 
based on each person. Trees help to complicate 
that narrative. Trees grow at different speeds 
year-to-year, impacted by weather conditions and 
natural disasters. The effects of these variations 
lead to twists and bends in each tree that resist 
standardization. Interacting with this “tree” 
concept of time, we are able to perceive ourselves 
outside of the post-Industrial concept of Time and 
rejoin a metanarrative of the planet in which time 
is measured in change sculpted by the seasons 
(Buzzell & Chalquist, 2009). 

Conclusion & Clinical Implications

We are attracted to trees because they reconnect 
us to the natural flow of time, fluctuating with 
each season and change in environment. Trees 
serve as guides in aging, reminding us that to 
grow old is synonymous with growing more 
beautiful. Numinous experiences with trees allow 
us to be filled with awe at the passage of time, 
not remorseful that we have “wasted” it. Trees 
do not work on an exact schedule. Even though 
trees generally grow and hibernate in rotation, the 
pace and degree to which they do these activities 
vary widely based on a wide variety of factors. For 
therapists, trees can serve as ways for clients to 
accept the passage of time. If we instruct a client to 
examine a trees trunk, describe its features, or touch 
its surface, we can facilitate numinous experiences 
that help clients reconceptualize their aging 
process. Clients who suffer anxiety may benefit from 
interaction with trees, as well as clients undergoing 
major losses with time-themed negative core 
concepts. For example, a client who fears they 
“have wasted time” could benefit from meditation 
with a tree. The attending therapist could prompt 
them to meditate on the tree’s life experiences, or 

guide the client to touch areas where the tree has 
regrown. Therapists can use trees to contextualize 
time, which helps clients emotionally “scale” their 
anxiety. 

Numinous experiences have to be felt in order to 
have psychological impact, so the therapist should 
be cautious about over-facilitating the interaction 
between the person and the tree. After all, most of 
the posts about numinous experiences with trees 
described scenarios in which the author was alone. 
However, open dialogue with the client following 
their individual experience with a tree could 
expand reflection and meaning-making. Clinicians 
should find their own creative application of the 
knowledge presented in this study. Their access to 
trees may also be influenced by office location, legal 
concerns regarding liability, or seasonal allergies. 
Nevertheless, interaction with trees improves 
mental health (Ideno et al, 2017). I conclude by 
offering this invitation: hundreds of people on 
social media report falling in love with trees through 
somatic interaction. To discover why, I invite the 
reader to venture outside, and lay their hand on the 
bark of a tree. 
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Introduction

Horticultural therapy is the design and use of 
plants and plant-based activities to achieve specific 
treatment and rehabilitation goals in the emotional, 
social, physical or intellectual domains (Capra et al., 
2019). Horticultural therapy is a process of guiding 
participants to appreciate nature, develop interest 
in horticultural activities like gardening or farming, 
learn skills in taking care of plants, and develop 
self-efficacy and sense of achievement (Oh et al., 
2018; Parkinson et al., 2011). Many studies showed 
that horticultural therapy could reduce stress and 
anxiety (Detweiler et al., 2015; Kam & Siu, 2010; Siu 
et al., 2020),increase attention and cognitive ability 
(Berman et al., 2008; Perrins-Margalis et al., 2000), 
improve engagement in meaningful activities and 
interests (Siu et al., 2020), increase quality of life (Tu 
2022), and improving social interaction and sense 
of belonging (Diamant & Waterhouse, 2010; Sempik 
et al., 2014) among people with schizophrenia and 
severe mental illness.

While horticulture was used as therapeutic activity 
for care home residents (Clatworthy et al., 2013), 
many studies were conducted on people with 
dementia (Lu et al., 2020; Uwajeh et al., 2019). Care 
home residents with mental illness often had long 
history of illness and residual symptoms which 
impact on their daily functioning, although many 
could be partially or completely independent in 
activities of daily activities (ADL). Due to volitional 

or habituation issues, it is also often challenging 
to engage clients with severe mental illness to 
participate in instrumental ADL, social, productive, 
and leisure activities. It is a common objective 
for care homes to try to engage clients with long-
term mental illness in meaningful activities, 
which could stimulate interest and participation 
in daily activities, enable re-learning of daily 
living and self-management skills, and enhance 
mental well-being and quality of life (Goldberg et 
al., 2002; Wu & Ma, 2016). Horticultural activities 
could be designed and graded with appropriate 
challenges to their cognitive and social skills, 
so that clients could participate and improve 
functional abilities through the activities. Through 
building meaningful connections with plants and 
nature, horticultural activities could promote 
relaxation and mindfulness, learning and practice 
of functional skills, and stimulate interests in 
activity participation. This study aims to address 
the research gap of examining the effects of 
horticultural therapy for care home residents with 
long-term mental illness.

Method

The study used a quasi-experimental design to 
evaluate the outcomes of a horticultural therapy 
programs for people with mental illness who 
resided in a care home. The study compared 
process and outcome measures of horticultural 
therapy group with a comparison group. The 

Horticulture has long been used as a leisure or social 
activity in care homes, but there were few evaluation 
studies of Horticultural Therapy (HT) for care homes 
residents with mental illness. This study examined the 
process and outcomes of a standardized horticultural 
therapy program for care home residents with severe 
mental illness. Fifty participants were randomly assigned 
to an 8-session HT group and a comparison group 
(n = 25 for each group). The process and outcomes 
of the program, including stress and anxiety, mental 

well-being, and degree of engagement in meaningful 
activities were obtained through self-completed 
questionnaires and observational ratings of participants 
during the group sessions. The results supported that 
HT significantly promoted participants’ mental well-
being, engagement, and sense of meaningfulness and 
achievement. The evidence provides support on the 
effectiveness of HT for care home residents with long-term 
mental illnesses. 

Abstract
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outcome data was collected using self-report 
questionnaires and behavioral observations.

Participant

The participants of this study are people with 
severe mental illness from a residential care home 
(known as long-stay care home in Hong Kong). 
Participants should be able to follow instructions of 
horticulture activities (see Table 2). The exclusion 
criteria include those with intellectual disabilities 
or who have participated in horticulture activities 
in the past 6 months. Participants with challenging 
behavior are allowed to join if their behavior could 
be managed by HT group leader. The horticultural 
therapy activity and research were advertised 
through notices, leaflets, as well as announcement 
during community meeting of the care home. A 
total of 80 potential participants in the care home 
agreed to join the study. They were screened 
using the selection and exclusion criteria, and 
50 met the selection criteria for the study. We 
obtained informed consent of 50 participants, who 
volunteered to join the program and the study. No 
incentives were provided for participating in the 
study, and participants were not required to pay to 
join the horticultural activities.

Sample size

A recent meta-analysis suggested that the effect size 
of horticultural therapy on mental health outcomes 
were in the medium range (Soga et al., 2017; Tu, 
2022). The repeated-measures design used in this 
study had two groups (an intervention group and 
a control group), and there were two repeated 
measures over time. Using the G*Power software in 
power analysis, a sample size of 18 per group would 
be adequate to achieve a power of 0.80 if we assume 
a medium effect size (d) of 0.4, and α is .05 (Faul et 
al., 2007). To account for a potential attrition rate of 
10%, we planned to recruit at least 44 subjects for 
random assignment to the two groups.

Procedures

We briefed the potential participants on the 
purpose, risks and benefits, and procedures of 
study. Among 80 potential participants who 
verbally agreed to join, fifty were suitable for 
participation in the horticultural therapy program. 
Those who agreed to join were requested to sign a 
consent form. The participants’ basic demographic 
information, including gender, age, diagnosis, years 
of onset, was obtained from their case records.

The participants were randomly assigned to the 
horticultural therapy group and the comparison 
group using a random number generator 
application. The experimental group received both 
the weekly horticultural therapy program, while the 
comparison group joined parallel group activities, 
such as coloring pictures, reading newspaper and 
magazines. The study is single-blind, with only 
the assessors blinded to the participants’ group 
membership. The therapist who conducted the 
horticulture therapy group and the participants 
were both aware of whether they were assigned to 
the intervention group or the control group. 

Intervention Program

The standardized horticultural therapy program has 
a total of eight sessions, conducted by a qualified 
horticultural therapist. Each session lasts for one 
hour, which include introduction and instruction, 
activity time, and reflection and feedback. The HT 
sessions cover knowledge and skills in planting, 
arrangement of plants and flowers, care of indoor 
and outdoor plants, the use of herbs and aroma 
(Table 1). The key objectives of the HT program 
were to increase participation in meaningful 
activities, improve mental well-being, and build 
interests and leisure pursuits, and experience 
achievement and satisfaction.

Outcome Measures

Mental Well-being. We used the 7-item Chinese 
Short Warwick-Edinburgh Mental Well-being Scale 
(C-SWEMWBS) to measure the mental well-being of 
the participants.  A validation study of the Chinese 
version showed that the instrument had acceptable 
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test-retest reliability of .67 (‘Ng et al, 2014) It has 
a unidimensional factor structure and its score 
correlated in expected direction and strength with 
concurrent measures of well-being and quality of 
life (Fung, 2019). 

Engagement and Meaningfulness. We used the 
12-item Engagement in Meaningful Activities 
Survey (EMAS) to assess how far participants 
experience meaning in daily life (Goldberg et al., 
2002). A validation study of the EMAS showed that 
its scores correlated in expected directions with 
the concurrent measures of well-being and life 
satisfaction (Eakman, 2013). The Chinese version 
of instrument was translated and validated in a 
previous study of horticultural therapy (Kam & 
Siu, 2010). We hypothesized that the horticultural 
therapy group would help participants to increase 
engagement in activities and add meaning to daily 
life experience.

Engagement in activity during HT Sessions. We 
hypothesized that HT could promote participants’ 
engagement in activities. Using the observation 
and recording method developed by Gigliotti & 
Jarrott (Gigliotti & Jarrott, 2005), trained assessors 
rated the engagement of each participant using a 
behavioral sampling schedule. With consent from 
participants, we used a 360o camera to record the 
group activity process for analysis of engagement. 
Trained assessors watched the 360o videos and 
rated the engagement of each group participant. 
Assessors assigned one of four behavior codes 
reflecting participants’ engagement for a minute 
in every five-minute segment of the video: 1) 
horticultural therapy (H); 2) productive behavior 
(P), 3) social behavior (S); and 4) non-engaged (N), 
and 5) disruptive behavior (D).

Perceived Benefits of Activity. This is a 7-item rating 
scale designed by the researchers to collect the 
perceived benefits from participants of HT program. 
The perceived benefits cover physical demands, 
relaxation, promote and leisure interest, relaxation, 
satisfaction, making good decisions, increase 
social skills, increase in competence. A high score 

indicates the individual perceived the intervention 
or control condition that they experienced as 
beneficial to them.

Results

There were 25 participants each in the control 
group and the experimental group. The mean age 
of participants (N = 50) was 63.64 (SD = 11.36), 
with a range from 40 to 90 years old. The majority 
(n = 40, 80%) of participants had a diagnosis of 
schizophrenia, while the rest of participants had 
paranoid schizophrenia or schizoaffective disorders 
(n = 10, 20%). There were no significant differences 
in age, gender proportions, or years of onset 
between groups (Table 2). 

Using Repeated Measures Analysis of Variance 
(ANOVA), we compared the changes in outcome 
measures between the HT group and the control 
group (Table 3). The HT group also reported 
significantly higher mental well-being than the 
comparison group (F = 4.31, p < .05, Figure 1). 
The HT group also had significantly higher EMAS 
scores, in both the personal-competence (F = 
10.54, p < .001; Figure 2) and social-experiential 
components of engagement (F = 4.95, p < .05; 
Figure 1). 

The HT group perceived that the HT is significantly 
more beneficial to them than comparison group 
(F = 5.28, p < .05). The HT group reported their 
group experience is beneficial in the areas of having 
autonomy and opportunities for making decisions 
(t = 3.00, p = .004), social skills (t = 3.45, p = .001), 
and in developing competence in horticulture (t = 
3.10, p = .003). 

We analyzed the behavioral observation ratings 
from the 360-degrees video recording of three 
HT sessions (Table 4). The engagement in the HT 
activities was very high among 1st (84.2%¬), 4th 
(72.3%) and 8th (86.6%) sessions, with an average of 
81.0% (SD = 7.6). This is followed by non-engaged 
behavior (M = 13.2, SD = 5.6), productive behavior 
(M = 2.9, SD = 1.3), social behavior (M = 2.2, SD 
= 1.1), and disruptive behavior (M = .5, SD = .6). 
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Disengaged behavior is low at 1st and 8th session 
but is significantly higher in the 4th session. Social 
behavior remained at a low level over the three 
sessions.

Discussion

The results showed that the participants reported 
an increase in mental well-being with small effect 
size. There is a significant increase in engagement 
in meaningful activities with moderate effect sizes. 
This is consistent with the observation of the group 
process from the video recording, which shows a 
high engagement in horticultural activity (72 to 87% 
among three sessions). These results are consistent 
with evaluation studies conducted with people 
with severe mental illness in other settings, like 
community mental health services or vocational 
rehabilitation programs (Ascencio, 2019; Kam & Siu, 
2010; Liu et al., 2014). A closer look at the results 
of EMAS showed that there is a greater effect size 
in scores of the personal-competence component 
than the social-experiential component. This may 
suggest that the participants’ positive engagement 
experience in horticulture therapy is more linked 
to the sense of competence from horticultural tasks 
rather than from social interactions in the group. 

The participants perceived three aspects of 
HT as most helpful, including opportunity 
to make decisions (autonomy), social skills, 
and competence. While the key objectives of 
this HT group encourage participants to build 
horticultural skills and gain of sense of mastery, 
it did not expect the group would promote social 
skills or competence. The perceived benefit of 
improving social skills is not consistent with our 
previous study of people with severe mental 
illness in a rehabilitation setting (Siu et al., 2020), 
which showed no changes in social interaction 
and competence among participants. From the 
360o video recording, we also noticed that social 
interaction played a small part in the group. 
Participants are mostly working on HT projects 
in parallel mode, except when they are guided to 
share about their horticultural projects. Further 
qualitative study using interviews may be needed to 
further understand why the participants consider 

social interaction and skills as an important benefit 
of the HT group.

There are several limitations of this study. First, 
we found that many care home residents have 
participated in horticulture activities in the past 
six months, and it is the key reason that many did 
not meet the selection criteria. In future studies, it 
may be better to examine the effects of HT in a care 
home in which horticulture activities are not yet a 
common activity. Second, we could only implement 
a comparison group instead of a control group. 
The comparison group participated in parallel 
activities like newspaper reading or coloring 
activity. These activities could have some beneficial 
effects on the participants even though they are 
parallel activities, which may decrease the power 
of statistical comparison with the intervention 
group. Third, all the data was obtained through self-
report questionnaires, except for the observation of 
participation. While standardized questionnaires 
were used in outcome measurement, self-
report questionnaires are subject to biases like 
social desirability, recall, self-representation, or 
acquiescence. Last, the results are obtained from 
residents of only one care home for people with 
severe mental illness. The study needs to be further 
replicated in multiple settings. 

Conclusion

This study showed that participation in a 
horticultural therapy group could significantly 
increase the mental-welling, engagement in 
meaningful activity, and satisfaction of care home 
residents with severe mental illness. The effect 
sizes for changes in mental well-being is small, 
while the change in engagement is moderate. The 
positive changes are linked to cultivation of task 
competence in horticultural tasks and projects. 
Participants perceived the horticultural activities 
as beneficial to their autonomy, competence, and 
social skills.
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Table 1 
Objectives, and Activities of the Horticulture Therapy (HT) Sessions

1.	 Everything starts with 
	 the seeds.

2.	 Get close to the earth.

3.	 Creative succulent 
	 plants design.

4.	 Herbs and mood.

5.	 Trimming plants.

6.	 A date with flowers.

7.	 Botannical rubbing.

8.	 Enjoy Harvest & Party.

•	 Introduction to the group. 

•	 Establish expectations, ground rules, and boundaries for the group.

•	 Coach participants to planting shootings in pots and outdoor garden.

•	 Learn horticulture activities of potting, digging, mixing soil, and watering

•	 Guide participants to make ‘grass ball babies’ (creative activity with plants) 
to enhances participants' interest and satisfaction.

•	 Learn how to fertilize for planting. 

•	 Guide participants to combine and arrange plants in pots or vase.

•	 Learn to be creative, to appreciate their own work and of each other.

•	 Introduce herbs, their characteristics, their smell and use.

•	 Guide participants to make ‘Gift Pots’, for sending to their loved ones.

•	 Learn plant pruning.

•	 Help participants to learn to observe and appreciate plants and 
natural environment.

•	 Learn about organic farming.

•	 Using plants (mainly herbs) with different smell and aroma, guide participants to 
learn about soothing effects of plants.

•	 Origami activities to enhance participants self-appreciation.

•	 Learn skills of horticulture: how to keep soil fertile.

•	 Botanical (fruit) rubbing activity.

•	 Cook and share food made from farm produce, appreciate the 
process of horticulture.

•	 Craft activity using flowers and plants.

Session Title Session Objectives / Activities
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Table 2 
Comparison of the Background Information of the Treatment and Comparison Groups

Treatment
(n=25)

Control
(n=25)

Group

x2Variables

Categorical Variables

Diagnosis

Interval Variables

Male

Paranoid Schizophrenia

Years from onset

Schozophrenia

Age

19

17

M

38.0

34.0

8.60

17

23

M

34.0

46.0

SD t

0.39

- - -

1.29

0.67

Sex

Female

Schizoaffective Disorder

6

8

61.92

0

37.92

12.0

16.0

SD

0

10.93

8

1

66.08

1

35.54

16.0

2.0

13.76

2.0

13.85

n n% %
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Table 3 
Comparison of the Outcomes of the Treatment and Comparison Groups

Measures

EMAS

Personal-Competence Component

Treatment

Note. EMAS = Engagement in Meaningful Activities Survey; C-SWEMWBS = Chinese Version of the Short Warwick-Edinburgh Mental 
Well-Being Scale.

a effect size is ηp2, b effect size is Cohen’s d

Comparison

Social-Experiential Components

Treatment

Comparison

C-SWEMWBS

Treatment

Comparison

Perceived Benefits

Treatment

Comparison

Measures

2.19(0.80)

2.28(0.79)

2.26(0.70)

2.32(0.78)

3.09(0.67)

3.03(0.87)

- - -

- - -

F

Group X Time

10.54***

4.95*

4.31*

- - -

Post

2.50(0.67)

2.07(0.63)

2.46(0.72)

2.15(0.67)

3.37(0.54)

2.94(0.65)

46.52 (7.35)

44.38 (10.60)

t

 - - -

 - - -

- - -

5.56*

Effect Size

.17a

.10a

.08a

.45b
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1.	 Everything starts with 
	 the seeds.

2.	 Interests and 
	 leisure pursuits

3.	 Relaxation

4.	 Satisfaction

5.	 Make decisions

6.	 Social skills

7.	 Competence

Table 4 
Perceived Benefits of Horticultural Therapy vs. Comparison Group.

Perceived benefits of activities

Intervention

Intervention

Intervention

Intervention

Intervention

Intervention

Intervention

3.24 (.88)

3.28 (1.06)

3.52 (1.16)

3.40 (1.04)

3.12 (1.24)

3.04 (1.06)

2.56 (1.12)

2.067

2.493

1.900

1.096

2.998

3.446

3.100

.044

.016

.063

.278

.004*

.001*

.003*

Note. With Bonferroni correction (0.05 / 7), results are marked significant if p < 0.007)

Comparison

Comparison

Comparison

Comparison

Comparison

Comparison

Comparison

3.08 (1.08)

3.00 (1.11)

3.35 (1.13)

3.31 (1.12)

3.10 (1.24)

13.04 (1.17)

2.51 (1.21)

Group M (SD) t P
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Figure 1 
Participants’ Engagement in Different Activities during Three Horticultural Therapy Sessions
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Introduction

The global pandemic COVID-19 and variations of it 
continue to exist worldwide. Research is shedding 
light on how to live with and respond to challenges 
such pandemics present. Horticulture-involved 
responses, behaviors and health interventions have 
provided some positive outcomes prompted by the 
pandemic. These are broad in their applications 
and reach, from greater interest and involvement 
in home gardening, food production and food 
security, examination of green spaces and their 
role in wellbeing, expanded valuation of nature 
connections, and effective mechanisms in support 
of social interactions during a time when isolation 
was the preferred safety protocol. 

The horticulture for health framework, an 
umbrella term referring to a multi-sector inclusion 
of activities, programs, services and concepts 
identifies domains where horticulture in various 
capacities and applications positively impact 
health (Fleming, 2021). The framework spans 
disciplines and sectors—health services, business 
and green industry, education, food production, 
and landscapes. The horticulture for health 
framework is able to holistically view impacts from 
COVID-19 (COVID) through this specific viewpoint. 
The breadth of such a framework allows for a 
comprehensive examination of COVID, and how 
one common element—horticulture—emerged as 
an important factor during the global pandemic. 
The five key categories within the horticulture 

for health framework provide a structure for 
examining and categorizing COVID research: 
health services that use horticulture as an integral 
part with a therapeutic modality framework; groups 
or movements using horticulture as the catalyst 
for social interactions; landscapes for health, 
specifically designed landscapes; food, nutrition 
and food action; and horticultural practices. 
Synthesizing and categorizing the copious amount 
of research in this way allowed examination of 
relevant studies, and subsequent presentation of 
the material in an organized manner. 

Using a broad overlay like the horticulture for 
health framework supports a view of world crises 
where integrating multiple strategies or concepts 
across sectors can more effectively deal with human 
health challenges. While horticulture is not the only 
focus or answer to health challenges of this nature, 
consideration of horticulture-centric strategies can 
be one of several instruments that can improve 
humankind. The general public embraced many 
of the horticulture-based activities during the 
pandemic. The research validates this response and 
provides insights into the COVID pandemic and 
potential ideas and strategies for future crises. 

Themes in the Literature

Examining the literature where horticulture 
has played a role from the onset of COVID to 
present time reveals a broad array of topics and 
applications across sectors, significant enough to 
warrant examination of this unexpected pandemic 

Examining the health impacts from COVID-19 where 
horticulture played a role reveals positive outcomes across 
therapeutic, nutrition, landscape, and horticulture sectors 
validated by research. While COVID-19 was responsible 
for devastating loss of human life it has also generated 
better understanding of human health and responses to 
pandemics. Examining the literature from the lens of the 
horticulture for health domains (Fleming, 2021) allows 
for a multi-faceted review that also identifies inter-related 
effects from the COVID-19-horticulture relationships 

where food security, production and consumption, 
role of gardens and green spaces, health interventions 
like horticultural therapy, and consumer trends for 
plants intersect. The impact across sectors reflects the 
complexities of life during and after COVID-19, and 
a new paradigm of research, one that underscores 
connections between horticulture and health, these 
continuing to broaden in modern day life.

Abstract



response. Research identifies positive impact 
from horticulture during COVID in forestry, 
nutrition and food, agri-business, land use policy, 
public health, environmental health, landscape 
urban planning, ethnobiology, and health areas 
of pediatrics, cardiology, preventative disease, 
gynecology, psychiatry and mental health. A review 
of the research identified several specific themes. 
The horticulture for health framework provided 
methodology for identifying significant categories 
for such an examination.

Expanded Role of Gardening, Home Gardens 
and Urban Agriculture  

The level of increased gardening activity during 
COVID was unexpected in the initial stages of the 
pandemic. With the need to isolate, gardening and 
home gardens became outlets for stress reduction, 
safe activity and outdoor time, and food production. 
Gardening has long been a leisure activity enjoyed 
by many worldwide. With COVID it expanded, 
particularly noticeable in demographics that had 
not been known for gardening activity – millennials 
and younger people (San Fratello et al., 2021; 
Chenerides et al., 2021). Interrelated, COVID 
spurred an increase in home food production and 
urban agriculture, greater attention to connections 
to nature (in gardens and elsewhere), and the 
importance of green spaces during mandated 
isolation. Each of these impacted mental health and 
wellbeing during a time of distress.  

Historic Use of Gardens for Health Improvements

Pre-COVID, during previous global crises, gardens 
have been important as respite settings and food 
production sites. Most notable and relatable to 
COVID-19 are the Victory and allotment gardens 
during world wars. Their functions included 
resiliency, both psychological and food resiliency 
(Maltz, 2015), and collective community action 
addressing food shortages. Referencing these 
historical gardens in their studies, similar strategies 
for addressing COVID were identified, particularly 
the resurgence of food gardens (Andreatta, 2015; 
McFarling, 2020; Tham & Fleming; 2022; Giraud 

et al., 2021). Examining pandemic gardening 
disruptions to urban farms, community and school 
gardens, a line of inquiry and proposed solution 
related to allotment gardening during COVID 
emerged (Kacprzak & Szczepansha, 2024; Kato & 
Boules, 2022).  

The literature on COVID’s impact on home gardens 
covers a few key areas, characterized by people’s 
relationships with gardens and the benefits they 
provided, referred to as ecological medicine 
(Gordon-Rawlings & Russo, 2023; Zhang et al., 
2021). Research by Egerer et al. validated the 
general understanding that gardening during the 
pandemic relieved stress (2022). Their scoping 
review identified home gardens as serving multiple 
purposes. Most prominent of these - reducing 
stress by gardening and connections to nature, 
along with increasing plant biodiversity, increased 
physical exercise, melatonin production, social 
interactions that allowed for social distancing, 
and food production. Gardeners’ perceptions of 
home gardens, motivations for urban gardening 
during the early and later stages of the pandemic, 
and safety provided by home gardens shed light on 
the role home gardens played (Cortez et al, 2022; 
Kingsley et al., 2022; Cattivelli, 2023; Theodoron 
et al., 2021). Several studies published in diverse 
journals like BMC Public Health, Nutrition, 
Metabolism and Cardiovascular Disease, and 
Human Ecology looked at impacts and revisions to 
home green space - conversions to home gardens, 
increased home food procurement, changes in 
food choices and diet (Niles et al., 2021; Bracale & 
Vaccaro, 2020; Sofo & Sofo, 2020; Katz, 2020). 

Expanded Role of Urban Agriculture   

A primary focus of research on COVID’s impacts, 
has been on expanded gardening and urban 
agriculture as mechanisms for food production. 
A renewed focus on sustainable food production 
including sites like community gardens, home 
gardens, and edible landscapes was evident in the 
literature. Research identified intense pressure for 
expanding urban green infrastructure during the 
pandemic including techniques for hydroponics, 
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rooftop gardening, and vertical gardens as 
mechanisms contributing to stronger food supply 
(Khan et al, 2020; Lal, 2020). Demand for urban 
community gardening before, during and after the 
COVID-19 pandemic validated the increase related 
to COVID (Bieri et al., 2024). 

Research data (and methodology) demonstrating 
greater adaptability of urban gardens, new markets 
for local food sales, and increased community 
cohesion measured by material and social benefits 
from urban agriculture expansion during COVID 
across five countries, supported positive outcomes 
(Schoen et al., 2021). Home spaces were converted 
to gardens, plants were credited with psychological 
and physical improvements during social isolation, 
and positive economic, self-sufficiency and 
sustainability outcomes were identified (Sofo & 
Sofo, 2020; Harding et al., 2022). There was greater 
awareness about food sovereignty, understanding 
of small and large food production, importance 
of farm workers and grocery store employees, 
and need for government involvement in food 
production during pandemics (Loker & Francis, 
2020). COVID impacts where horticulture was 
involved included forced negative impacts on 
international barriers to food access including 
border closures, higher export costs and increased 
food losses (Pulighe & Lupia, 2020). 

The expansion of urban agriculture during 
COVID-19, including home gardens, was 
documented by multiple studies with a common 
theme of fragility of food systems, evidenced by 
changes to commercial and urban food production 
(Khan et al., 2020; Cerda, 2020). Chandra’s 2020 
article published in World Economics Forum 
analyzed this globally. Agribusiness journal’s 
empirical analysis of participation in urban 
agriculture before and during the pandemic, and 
examinations of home food gardening (in Canada) 
in response to COVID shed light on this response 
(Chenerides et al., 2021; Mullins et al., 2021). 
Transforming urban food systems, an issue of 
concern pre-COVID, and discussed across urban 
policy, agriculture and food security sectors, was 

accelerated during the pandemic (Sassano 
et al., 2022).  

A cautionary article on the role of urban agriculture 
in disasters and emergencies, published well before 
COVID, suggesting crises have in the past, led 
to greater use of small-scale food gardening was 
voiced in subsequent articles on agroecology, food 
system issues, and food access disruptions during 
COVID, with a case for strengthening small scale 
food production and new food systems (Adam-
Bradford & van Veenhuizen, 2015; Altieri & Nicholls, 
2020). 

There were positives. COVID-induced expansion 
of urban agriculture, new community and home 
gardens, better sanitary and food handling 
practices in community gardens, greater awareness 
and expansion of alternative food sourcing 
and food production sites, and better support 
for local economies and local producers when 
shifts in demand from institutions like schools 
and restaurants occurred (Schoen et al., 2021). 
Programs like Grow This in support of home 
gardening emerged during COVID as a public 
health strategy (McCartney et al., 2022). 

COVID has generated new land use policies 
across communities as a response to the need for 
small scale and home garden food production. 
The potential for revised land use policies in the 
wake of the pandemic and reviews of municipal 
home food gardening programs in Canada were 
initiated during the crisis, with expansion in both 
areas, perceived as positive results and responses 
to COVID (Music et al., 2021; Music et al., 2022). 
The body of research related to COVID impacts 
on home gardens and urban agriculture provides 
strong evidence that this sector and its context 
within food production, gardening green space and 
land use policy has generated positives from the 
devastating global health crisis (Egerer et al., 2022). 

The horticulture for health framework provides 
a baseline from which to examine multi-sector, 
multi-issue impacts and responses during COVID 



(Fleming, 2021). Having identified inter-related 
issues and the interplay between    horticulture-
based social behavior, horticulture practices and 
landscapes, an examination of the expanded role 
of gardening, home gardens and urban agriculture 
from COVID was examined from the multi-
discipline perspective of the horticulture for health 
framework.  

Food Security Impacts

Food Consumption & Food Security

Food insecurity has existed throughout history and 
has been identified as a global health issue by the 
World Health Organization for many years (2022). 
COVID exacerbated all facets of access to food with 
many people worldwide experiencing barriers to 
food availability, changes to food production and 
diet. Food security during COVID was examined for 
example, in the early stages of the pandemic, along 
with the increase in food insecurity of low-income 
U.S. adults, where a “clear gradient effect based 
on the severity of food security” (Niles et al., 2020; 
Wolfson & Leung, 2020).  

The literature reveals studies focused on multiple 
components of food insecurity during COVID. 
These included a systematic literature review 
investigating rural food security in high income 
countries during COVID including the U.S., 
determining that food supplies across the globe, 
access to food, changes to food utilization, reduced 
food quality and food safety were impacted (Kent 
et al., 2022; Fang et al., 2022; Turnsek et al., 2022). 
More narrowly-focused studies examined ethnically 
diverse households in Central Texas and transitions 
in food insecurity during the early stages of COVID, 
and a rural American Appalachia community 
where COVID disrupted food scarcity in grocery 
stores, with responses like expanded federal food 
assistance and benefits, expanded local food 
resources, and home gardening which “more than 
accounted for any food access shortages” (Janda 
et al., 2021; Cardelli et al., 2021). Studies on rural 

Latino immigrants in California identified school 
closures, reduced incomes, limited transportation, 
legal status and stigma as factors impacting food 
insecurity during the pandemic (Payan et al., 2021; 
Payan et al., 2022). Payan’s research postulated that 
these were off-set by coping strategies including 
food substitutions, local charity food support, food 
pantries, federal government food and nutrition 
assistance, with a caveat that food insecurity and 
nutrition health disparities exist, and will continue 
to exist, with ongoing need for policies focused on 
food insecurity. The research was not restricted to 
the U.S. experience. COVID-food insecurity impacts 
in poorer countries like Indonesia, Iran and Nepal, 
with a specific focus on rural communities were 
investigated by several studies (Syafiq et al., 2022; 
Ghanbari et al., 2022; Singh et al., 2021).

Research on food consumption and dietary changes 
resulting from COVID identified disparities between 
food secure and food insecure people, specifically 
the intake of nutritious fruits and vegetables 
(Bracale et al., 2020; Litton & Beavers, 2021). 
Investigations into home food procurement during 
COVID (including but not limited to gardening), 
identified expanded activity and correlation to 
greater consumption of fruits and vegetables, 
significant only in food secure households, food 
price increases as obstacles to food acquisition, 
and vulnerable groups where strategies of eating 
less preferred food, reduced portions and fewer 
number of meals were identified (Niles et al., 
2021; Jafri et al., 2021). Homemade plant-based 
foods and beverages during COVID across high- 
and low-income countries where ethnobotanical 
patterns influenced consumption, particularly 
greater levels of ginger, garlic, onion, turmeric and 
lemon, and American consumer preferences for 
growing and purchasing fruits, vegetables (and 
processed wine and beer) pre and post COVID 
were correlated with factors like engagement with 
horticulture and conservation before the pandemic, 
along with attitudes about growers and their role 
during COVID (Pieroni et al., 2020; Rombach et al., 
2022). Strategies addressing food insecurity during 
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COVID included expanding urban gardening, 
these on the radar for many years prior to COVID, 
becoming more prominent in the context of greater 
food insecurity during the pandemic (Cerda, 2020; 
Giraud et al., 2021; Harding et al., 2022) 

The significance of these varied studies 
demonstrates the breadth of food insecurity, 
food access, food consumption and home-based 
food production where horticulture played 
a role during COVID. The impacts across the 
globe, in business, health and communities, 
document the responses to COVID, and reflects 
the horticulture for health perspective of cross-
sector connections. Some COVID impacts were 
positive, including recommendations for future 
strategies for coping with global pandemics: the 
use of U.S. federal emergency food assistance 
programs, a comprehensive U.S. policy response, 
and strengthening of social capital and local 
mechanisms like food pantries and food banks 
(Cardelli et al., 2021; Wolfson & Leung, 2020; 
Payan et al., 2021; Schoen et al., 2021; Sofo & Sofo, 
2021). Recommendations for greater focus on 
ethnomedicine and ethnogastronomy research 
because of the role they played during COVID, 
specifically their importance as edible medicines as 
cultural and community health care strategies were 
made (Pieroini et al., 2020). 

The horticulture for health framework identified 
food insecurity as impactful on human health 
(Fleming, 2021). Examining COVID impacts on food 
security from this perspective where food insecurity 
models, contexts and inter-related issues across 
horticulture for health categories of food, nutrition, 
food production, and horticultural practices 
provided an understanding of the complexities and 
dimensions exacerbated by COVID.   

Green Space

Green Space Connections to Covid and Its 
Importance During the Pandemic

The role of green spaces during COVID has 
garnered a lot of attention and research. A special 

issue of Urban For Urban Green journal compiled 
research across disciplines, providing a platform 
for sharing data and perceptions in this new 
area of COVID research (Davies & Sanesi, 2022). 
The importance of green spaces contributing 
to human health and wellbeing has been well 
documented and validated previously (Hartig 
et al., 2014; McKinney & VerBerkmoes, 2020). 
Examining how it played a role during COVID has 
clarified concepts and outcomes associated with 
public land green spaces, and specifically, parks 
as public health platforms during a pandemic 
(Lopez et al., 2021; Ugolini et al., 2020; Razami et al., 
2020). Green spaces playing a protective function 
during COVID, relationships between proximity 
to green infrastructure and mental health during 
COVID (using spatial statistical analysis), and an 
increasing focus on mental health connections 
(see next section) were identified in the research 
(Klompmaker et al., 2021; Jato-Espino et al., 
2022). Studies addressed issues like park usage 
in compliance with COVID restrictions, visitor 
capacity, quantifying accessibility to UK parks, and 
suggestions for future use of allocation systems to 
comply with social distancing requirements (Yue et 
al., 2021; Shoari et al., 2020; Volenec et al., 2021). 

Connections Between Green Spaces and Mental 
Health During COVID

One of the big revelations during COVID was 
the extent that green spaces—parks, gardens 
and forests—emerged as important spaces for 
mental health and wellbeing during the crisis. 
Extensive research on green spaces as restorative 
places capable of remediating stress, anxiety, 
and depressive symptoms was well known in 
horticulture, landscape and green care sectors. 
COVID propelled this to the forefront of public 
knowledge. The research revealed the nature and 
extent of human behavior that was influenced by 
COVID that resulted in greater engagement and 
visitation to green spaces. 

Several investigations into the buffering effect of 
green spaces during the global crisis looked at 
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mental, behavioral, emotional and physical health, 
strengthening the empirical evidence of mental 
health-green space connections (Contini et al., 
2022; Corley et al., 2021). Reviews on disparities 
in urban green space usage provided a global 
perspective, including research on Belgium’s 
responses (Kleinschroth et al., 2024; Da Nicola 
et al., 2021). Data-driven analysis of individual 
and community health psychosocial impacts was 
investigated, less prominent than the transmission 
of the disease, but important to consider based 
on historical crises and current understanding 
of mental health where trauma can evolve into 
long-lasting health problems (Torales et al., 2020). 
Research teased out specific scenarios. Dzhambov 
et al. studied indoor and outdoor greenery as an 
escape or support for mental health during COVID-
19’s quarantine (2021). Heo et al. explored barriers 
to green spaces by demographics, use of green 
spaces related to anxiety and depression symptoms 
and deprivation of these to mental health using 
an online survey (2021). Larson et al.’s research 
supported the concept of green space associated 
with less emotional distress of U.S. college students 
(2022). Investigation into contact with blue and 
green spaces during COVID including gardens and 
public outdoor nature spaces provided strategies for 
future lockdowns in support of maintaining mental 
health and resiliency (Pouso et al., 2021). 

The COVID-focused literature included parks 
and forests in addition to gardens as examples of 
green spaces. Increased forest visitations driven 
by the pandemic, forests identified as important 
ecological, infrastructure components, and studies 
identifying access to parks, forests and green 
spaces as significant strategies for addressing 
stress during COVID emerged (Derks et al., 2020; 
Weinbrenner et al., 2021; Slater et al., 2020; Larson 
et al., 2022). Home gardens were included in this 
green space category, identified as safe havens 
during COVID, and as a tool combating the spread 
of COVID and associated stress (Theodorou et al., 
2021). Gardening activity, distinct from green space 
visitation was identified as contributing to stronger 

mental health and resiliency during the pandemic 
(Gerdes et al., 2022; Sia et al., 2022). These studies 
identified several horticulture-focused strategies 
that were used to combat mental health distress 
including park visitation, home gardens and 
gardening, and policies providing access to forests 
and parks, these recommended for future crises.  

Expanding Connections to Nature  

The research validating positive correlations 
between green spaces and mental health continues 
to grow. These are directly related to health benefits 
of connecting with nature. Some make a distinction 
between green space and nature. Others view green 
space as nature. 

Examining connections to nature during COVID 
sheds light on the distinctions and benefits that 
emerged as important health factors. Experiences 
in nature which can include urban green spaces, 
gardens, parks, forests and other natural areas that 
occurred during COVID expanded the literature 
(Mintz et al., 2021; Cordero, 2021; Naomi, 2020). 
Several publications focused on nature connections 
during COVID including Why Society Needs Nature 
(Armstrong et al., 2021), Engagement with Nature 
Before and During COVID Restrictions (O’Brien 
& Forster, 2020), and Engagement with Nature 
and COVID-19 Restrictions (O’Brien & Forster, 
2021). These had a distinct global perspective 
with research from multiple countries. They 
determined that “increased engagement with 
nature significantly helped to support many 
people in maintaining their physical and mental 
health and wellbeing during the restrictions and 
stresses of living through the global pandemic”, 
that socio-economic status and age influenced 
people’s ability to access nature, and interactions 
with nature was individualized with varying degrees 
(Armstrong et al., 2021; Chaudhury & Banerjee, 
2020). Engagement with trees, woodlands, fields, 
farmlands and countryside were studied as 
separate forms of nature connection by O’Brien 
and Forster (2020), these providing more resiliency 
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to restrictions than other nature spaces. Families 
with children visited woods more than the other 
spaces, increasing their appreciation of trees. 
O’Brien and Forster also undertook an online 
study re engagement with nature, noting that many 
respondents were already “connected to nature 
via interest prior to COVID, and that the role and 
importance of trees, woodlands and wider nature 
can play a part of people’s everyday lives and in 
supporting and protecting their wellbeing under the 
very difficult circumstances of a global pandemic” 
(2021). 

Particular populations were studied to determine 
the impact of nature connections during COVID. 
These included American adults, anxiety 
and connections to nature and gardening as 
mechanisms reducing anxiety; older people and 
benefits of nature, outdoor and parks visitation; 
COVID impact on people of color and inequitable 
changes to time spent in urban nature; and general 
population contact with nature and wellbeing 
during a strict lockdown in Israel. The latter study 
found that both viewing nature, and being in nature 
increased wellbeing, and that exposure to nature 
was more valuable for women than men, noting 
gender differences (questionnaire methodology) 
(Gerdes et al. 2022; Levinger et al., 2022; Nay et al., 
2022; Kaplan Mintz et al., 2021).   

Increased Physical Activity in Green Spaces

The need for urban green spaces, and correlations 
with desire for physical activity during the 
pandemic were investigated. Studies included 
initial lockdown measures and physical activity 
measured by data from google search request “go 
for a walk”, physical and mental health connections 
to green space during COVID in older adults, 
and levels of physical activity and wellbeing 
(Kleinschroth & Kowarik 2020; Corley et al., 2021; 
Engels et al., 2021). Additional studies examined 
COVID as a catalyst for starting, stopping or 
continuing outdoor recreation, and connections 
between perceptions of hope/hopelessness, stress, 
anxiety and depression involving outdoor activity 

including gardening (Taff et al., 2021; Johnson et al., 
2023; O’Brien & Forster, 2021).  

The impact of COVID on physical activity occurring 
in green spaces was a subject of multiple studies 
in a variety of contexts: perception of greenery, 
social distancing and overcrowding in parks, 
and perceptions of green space usage as health 
strategies (Dzhambov et al.; 2021; Lopez et al., 2021; 
Marchi et al., 2022; Da Nicola et al., 2021; Hansen 
et al., 2022). Correlations between access to urban 
green space, sense of belonging (in NYC), socio-
demographic/economic differences and urban 
green space discerned increased valuation of green 
spaces used for recreation during crises, response 
of temporary closure of some vehicle street use, 
and need for more parks, development of urban 
green infrastructures, and planning healthier cities 
(Pipitone & Jovic, 2021; Liu & Wang, 2021). In line 
with these was research on creative leisure activities 
and mental health during a 5-month COVID 
lockdown (Bone et al., 2023). 

Green Space Suggestions and Solutions 

Several papers included calls for action. Geary et 
al., theorized that “improving urban green spaces 
can reduce health inequalities exacerbated by 
COVID-19” (2021). Simulating access during crises 
could help manage access to these spaces, with 
recommendations for keeping parks accessible, 
and greater use of pocket parks (Geneletti et al., 
2022; Slater et al., 2020; Liu & Wang, 2021). Newer 
technology applications like use of social media 
data analyzing urban green space use, and remote 
sensing and geographic information system 
techniques capturing urban green space per capita 
usage contributed to understanding how green 
space was used, and how it can be managed during 
pandemics presently and in the future (Cui et al., 
2022; Pouya & Aghlmand, 2022).  

Studies with the focus of urban green space 
benefits during COVID had a heavy influence on 
environmental planning. Evident in a wide variety 
of journals publishing articles on impacts of green 
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space during COVID, Preventative Medicine, 
Frontiers in Ecological Environment, International 
Journal Environmental Research and Public Health, 
Pediatrics, and PLoS One articles suggested the 
impacts of COVID crossed sectors and was of 
interest and importance to practitioners across 
disciplines. 

Increasing global evidence suggests that contact 
with nature during COVID contributed to positive 
perceptions, wellbeing and resiliency. Though the 
contact and benefits vary by gender, age, socio-
economic status, country and ability to access 
nature, the overwhelming research supports the 
positive impact contact with nature can have during 
a pandemic, this validating previous studies on 
contact with nature pre-COVID. 

The horticulture for health framework and its 
cross-category perspective provided an example 
where recognizing and understanding connections 
between sectors provided a broader understanding 
of inter-relatedness and scope of events and 
impacts (Fleming, 2021). In the case of COVID 
and green spaces, the connections between 
landscapes for health, a horticulture for health 
category, and increased usage of parks and green 
spaces, connections to nature and impacts on 
mental health, falling within the horticulture for 
health category of health services, referenced the 
framework’s approach to understanding cross-
category, cross-sector examples.  

Health Interventions During Covid: 
Horticultural Therapy 

The horticulture for health framework includes 
health services where horticulture is a component 
part of interventions. A limited number of studies 
are available relating to disruptions of horticulture-
focused health interventions during COVID. The 
delivery of horticultural therapy and therapeutic 
horticulture programs was impacted in many 
communities in large part because of social 
distancing protocols. Some practitioners in Canada 

indicated increases in their contracted HT services; 
some facilities restricted the number of service 
providers but increased the number of sessions 
the fewer number of HT practitioners delivered 
(Creamer, personal communication, 2022).  

Delayed or forgone medical care during the 
pandemic were identified, this impacting food 
security and nutrition where gardening and food 
access were part of interventions (Bertoldo et al., 
2022). Of note were specific populations where 
health interventions using gardens and gardening 
continued during the pandemic. Older cancer 
survivors involved in Harvest for Health were 
able to continue vegetable gardening, part of the 
randomized controlled trial investigating impacts 
on lifestyle behavior, consumption of fruits and 
vegetables, and physical functioning during COVID 
(Bail et al., 2022). Other studies investigated 
changes to pediatric obesity during COVID and 
the relationship to neighborhood green space, and 
older cardiac rehabilitation patients engaged in 
gardening to maintain physical functioning during 
the pandemic (Mayne et al., 2022; Ogura et al., 
2022). Previously mentioned research by Zhang 
et al. (2021) included references to horticultural 
therapy, eco-healing across populations specific 
to mental health during COVID. So, while some 
services were disrupted, others were not. The 
pandemic necessitated adaptation of services.

The emergence of virtual horticultural therapy 
during COVID using digital platforms was one 
such adaptation. Digital delivery of therapeutic 
services (counseling, social work) became a 
widespread practice. In some cases, plant materials 
were delivered or available for pick-up, with HT/
TH sessions delivered virtually. Research by 
Ryzhikov assessed feasibility of a virtual therapeutic 
horticulture program for adults with intellectual/
developmental disabilities who due to COVID were 
more isolated (2021). Miyake et al. (2022) examined 
this form of HT/TH delivery identifying challenges 
of connecting digitally, need for multiple cameras, 
less interactions and engagement due to limited 
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view of faces among other factors, and limitations 
reducing outdoor sessions. While virtual delivery 
of HT/TH did not allow for close contact like 
hand-on-hand use of tools, or sharing/distributing 
materials by group members to one another (for 
social therapeutic goals), and less engagement 
with clients compared to in-person interventions, 
some services did continue. Horticultural therapy 
practitioners expanded their skill sets to include 
use of digital platforms, adaptations to activities 
appropriate and effective where a therapist did 
not need to be physically present, and delivery 
of services in settings that allowed for computer/
internet connections. Some sessions were held 
outdoors as an adaptation for compliance with 
social distancing.

The demand for horticultural therapy and other 
therapeutic services in some locations increased 
during COVID with a particular need for mental 
health interventions (Takiguchi et al., 2022; 
Andzaurova & Nartova-Bochaver, 2023). These 
included people with mental health diagnoses 
as well as wellness populations where stress and 
restricted social interactions negatively impacted 
their mental health.

Research investigated the demand for and 
disruption of medical and health services 
during COVID. Of the ones where horticulture 
was a component of care, the role of ethno-
phytomedicine (traditional, culturally used plant-
based medicines), and gardening as laparoscopic 
technique practice in lieu of actual patient surgery 
were identified (Nasir & Hughes, 2022; Ma, 
2021). Connections between COVID mortality 
and incidence, and exposure to greenness in the 
U.S. was examined by Klompmaker et al. (2021). 
Coronophobia and coping mechanisms among the 
bereaved was examined including the mediating 
role of gardening (De los Santos et al., 2022). A 
conceptual model investigating the rapid increase 
in food insecurity related to economic impacts 
and public health during the pandemic suggested 
factors that may contribute to short and long-term 
health outcomes from COVID, and its impact on 

acute chronic disease complications, lingering after 
COVID with downstream health impacts (Leddy et 
al., 2020). Further studies are expected to reveal the 
extent of disruptions and ultimately the impact on 
human health and wellbeing.  

The horticulture for health framework and its 
identification of health interventions pre-COVID 
was a reference point for health interventions 
during COVID. Models and populations included 
in the horticulture for health framework were 
reiterated, reflecting COVID use of similar 
interventions, adaptations to these including 
virtual delivery of HT/TH, increased interest in 
ethno-phytomedicine, and medical techniques 
developed using gardening. COVID has expanded 
the applications that should be included in the 
horticulture for health framework. 

Consumer Plant Trends During Covid

The horticulture for health framework, and its 
breadth of categories, identifies horticulture trends 
and plant-related businesses as part of the broader 
understanding of the role horticulture can play with 
human health. Having had these identified in the 
framework lead to the examination of horticultural 
practices and their potential impacts from COVID. 
Restrictions on consumers’ movements, food 
intake, leisure activities and businesses causing 
shifts in activity impacting health were identified. 
The research revealed a significant area involved 
consumers purchasing plants, with large increases 
fueling massive growth in the green industry 
(Beeson, 2022; Campbell et al., 2021; San Fratello 
et al., 2021). One example – Hawaiian breadfruit 
crops; it was more resilient to market fluctuations 
with COVID demand expanding its value (Berning 
et al., 2022). Human behavior described as 
the plant parenting trend was studied, as was 
psychological reassurance responses attributed to 
plants in residential homes (Rivas & Biana, 2022; 
Cordero, 2021; Perez-Urrestarazu et al., 2021). 
Research suggested that plants improved sense of 
wellbeing, with some research focused specifically 
on ornamental plants (Malakar & Beruto, 2023). 
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Gardening motivations of U.S. plant purchasers 
during the pandemic, and consumer attitudes 
towards growing or purchasing plants including 
wine and beer and the role of homemade plant-
based foods and beverages linked to ethnobotany 
were also examined (Behe et al., 2022; Romback 
et al., 2022; Pieroni et al., 2020). A wider vision 
for horticulture, small scale agriculture, and 
plant-based products including food and flowers 
emerged from COVID. Retail florists for example, 
used new approaches for expanding sales during 
the pandemic (Pulighe & Lupia, 2020; Etheredge & 
DelPrince, 2021). 

The horticulture for health framework’s inclusion 
of horticulture practices category effecting human 
health, less obvious than health interventions like 
horticultural therapy, has expanded the role and 
understanding of these horticulture facets, and as 
such, were examined as part of the literature review 
for this paper (Fleming, 2021). In this case, impacts 
from horticulture practices, producer supplies, and 
consumer preferences were examined for COVID 
impacts with the horticulture for health framework 
providing an established paradigm that included 
horticulture practices.   

DISCUSSION

Positive outcomes from COVID tied to horticulture 

There is no denying human health was negatively 
impacted from COVID. However, there were some 
positive outcomes resulting from the pandemic, 
particularly in areas where horticulture and health 
intersected. The increase in home gardening, 
related food production from these, and greater 
activity at urban and community gardening sites 
like urban farms, community gardens, Victory 
and allotment gardens did provide additional 
food for individuals and communities. While they 
were not sufficient to end food insecurity, the 
greater awareness and activity involving these food 
production initiatives did create greater collective 
awareness about responses during pandemics, 

fragility of food systems, and action that can be 
taken when world crises emerge. 

Another significant area positively impacted by 
COVID was the recognition of and use of green 
spaces to ease mental health disruptions, stress 
and fear. Gardens, parks, forests and other nature 
settings became refuges and safe spaces, where 
social distancing protocols could be implemented, 
and where connecting with nature was feasible. 
Greater understanding of health benefits—mental, 
physical and social benefits—related to green 
spaces and connecting with nature became part of 
the general public’s knowledge. Behavioral change 
and increased activity resulting from this awareness 
emerged as did the call for, and implementation 
of policies relating to land use (urban garden 
zoning etc.), in particular, access to parks. The 
body of knowledge relating to horticulture-
health connections, importance of green spaces, 
particularly in urban areas, and the mediating role 
connection with nature can play in human health 
expanded in an accelerated timeline from COVID.  

Impacts across sectors 

The research highlights that COVID impacted 
health in multiple domains, and that studies across 
disciplines responded by investigating, analyzing 
and recommending strategies for COVID-19 and 
future pandemics. Greater use of horticulture and 
gardening for health improvements in physical, 
mental, nutrition and social domains has been 
supported by the research. In addition, other 
horticulture-health intersections emerged from 
COVID: government policies re food security, 
community re-zoning, surgeons’ practice of 
gardening in leu of actual surgery, increased 
online educational content for gardening, cooking 
with home-grown produce, and green industry 
expansion addressing the demand for more 
plants. These reflect the multi-sector responses in 
horticulture, government, community, education, 
medicine and business. 
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The development of virtual services, evident in 
therapeutic services including horticultural therapy 
expanded skills of practitioners while expanding 
the professions. Adaptations within therapeutic 
services expanded as well, with some services 
delivered outdoors in compliance with social 
distancing.   

Horticulture can play a connective role across fields 
during a pandemic 

The lens using the horticulture for health framework 
was a useful tool for identifying horticulture-
involved activity across fields for examining COVID 
impacts. Landscapes for health—green spaces 
and urban gardens—gained prominence during 
the pandemic as well as positive impacts on food 
security, nutrition and the role horticulture played 
as a catalyst for safe pandemic social interactions. 
Horticulture practices impacting health included 
new consumer trends, expanded horticulture 
product purchases, some for new home gardens, 
some for interior plants. Health services like 
horticultural therapy expanded their versatility to 
include virtual services. The inter-relatedness of 
these—home gardens, more food production in 
home gardens, safe social interactions in green 
spaces including gardens, demand for new plants 
and plant products—touched on the five key 
categories of horticulture for health. The point 
of the horticulture for health framework is the 
connectiveness between horticulture-based activity 
that spans multiple sectors, this demonstrated in 
the COVID review. 

Summary

COVID-19 wrought terrible and catastrophic 
outcomes for humans worldwide. Amidst this 
were strategies that were able to address, alleviate 
and further the understanding of responding 
to a pandemic. Unexpectedly, horticulture, in 
many capacities and applications, played an 
important role in all of the health domains – 
easing mental stress, providing physical outlets 
through gardening and contact with nature, 
supporting food production and enhanced food 

security for some, offering social distancing and 
social interactions outdoors in gardens and green 
spaces, and the continuation of health services 
like horticultural therapy outdoors or in modified 
delivery. Perhaps the most significant horticulture-
centric outcome of COVID-19 has been the 
wider acceptance and use of gardens and nature 
environments playing a restorative role during 
global pandemics. The prominent and positive role 
that horticulture in various capacities has played 
during COVID has been documented through 
research. The horticulture for health framework 
provides a holistic approach for understanding 
the complexities of COVID and multi-faceted and 
inter-related effects from it, where horticulture 
could and did play a role. This has expanded the 
understanding between horticulture and health 
using a theoretical framework rooted in practice, 
and now including a global crisis. The horticulture 
for health framework provided a reference for the 
examination of research where horticulture played 
a role in health during the COVID pandemic. 
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Introduction

Therapeutic Horticulture (TH) is defined by the 
American Horticultural Therapy Association 
as “the participation in horticultural activities 
facilitated by a registered horticultural therapist 
or other professionals with training in the use of 
horticulture as a therapeutic modality to support 
program goals. Therapeutic horticulture is the 
process through which participants enhance their 
well-being through active or passive involvement 
in plant and plant-related activities” (AHTA, 2024). 
This modality is delivered to individuals and groups, 
with the intention of improving health outcomes. 
Though clinical charting is not typically used in 
TH interventions, the use of therapeutic goals 
is an essential component, as is the framework 
of the therapeutic process, horticultural therapy 
(HT) standards of practice, and reliance on the 
American Horticultural Therapy Association’s 
(AHTA) code of ethics. AHTA differentiates HT from 
TH based on the development and documentation 
of individualized treatment plans and goals. For 
that reason, the development, documentation, 
and monitoring of therapeutic goals is essential 
in horticultural therapy practice. While goal 
development and tracking is not a requirement 
of therapeutic horticulture practice, its inclusion 
undoubtedly strengthens programing.  

Therapeutic Goals Used in Horticultural 
Therapy and Therapeutic Horticulture  

The use of therapeutic goals within HT has been 
promoted since the inception of the profession 
and is one of the praxes on which the field relies. 
Currently, there is not a centralized source where 
therapeutic goals are listed or inventoried. Three 
HT textbooks, Horticulture as Therapy: Principles 
and Practice (2003), Horticultural Therapy Methods 
(2006, 2017) and The Profession and Practice of 
Horticultural Therapy (2019), have been the primary 
references for therapeutic goals and have included 
information on goals and goal setting, with 
information spread throughout each. 

The Expanding Therapeutic Goal Paradigm

Both HT and TH have seen expansion of 
therapeutic goals in the field. Greater numbers 
of allied health professionals are enrolling in 
HT coursework, incorporating HT/TH into their 
practices, and contributing to knowledge transfer 
about therapeutic goals in mental health, social 
work, and speech therapy as well as occupational, 
physical and recreation therapy disciplines. 
Increasing exploration and knowledge of the 
relationship between neuroscience, human 
behavior, self-regulation, mental health, and HT/
TH has expanded HT literature, foundational 

Therapeutic goals are foundational in the practice of 
horticultural therapy. They are integral to the therapeutic 
process for both the clinical modality of horticultural 
therapy and the less formalized practice of therapeutic 
horticulture. Expanding the scope and understanding 
of therapeutic goals across health domains can provide 
practitioners, allied health professionals, and clients with 
a more thorough framework and result in stronger health 
outcomes. Developments within the field are propelling 
a renewed focus on therapeutic goals and how they are 
used by practitioners. This is timely given the American 
Horticultural Therapy’s Association’s new professional 
designation of Therapeutic Horticulture Practitioner. 

The launch of the Therapeutic Horticulture Activities 
Database in early 2024 and its inclusion for each activity 
of therapeutic goals in the five primary health domains 
has helped to expand the awareness of therapeutic 
goals that are applicable to the practice of horticultural 
therapy, and specifically for therapeutic horticulture.  

Abstract
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knowledge, and practice (Fleming et al., 2023). With 
these connections have come therapeutic goals 
related to brain functioning, self-regulation, and 
sensory integration, among others (Fleming et al., 
2023; Poláčková et al., 2023). 

Therapeutic Horticulture Activities Database

The Therapeutic Horticulture Activities Database 
(THAD), launched in early 2024, was created by 
registered horticultural therapists and leaders 
of regional HT groups. Diane Relf, HTR, PhD., a 
pioneer in HT, envisioned a free online TH activity 
database for use by practitioners as a key aspect 
in the further development of the field. Part of the 
THAD development included using five primary 
health domains for expressing potential therapeutic 
goals of each activity: cognitive/intellectual, 
physical, psychological/emotional, sensory, and 
social. These primary health domains were selected 
by the THAD Working Group whose members 
are Diane Relf, Lesley Fleming, Leah Diehl, Trish 
Hildinger, Gerry Sherman, and Catherine Crowder. 

This paper seeks to identify and index therapeutic 
goals applicable to TH, organized by health 
domains and supported by examples from THAD. 
This list is not definitive but demonstrates the 
expanding depth, clarity, and scope of TH practice. 
It should be noted that many goals can fall into 
more than one health domain, such as those related 
to self-regulation or stress, so an attempt to place 
them in a primary domain was made based on 
specific or typical presenting health challenges. 
The THAD examples identify multiple therapeutic 
goals for each activity, drawn from the five 
domains, though typically only one or two would 
be emphasized in a given session. The intention of 
identifying goals across domains was to broaden 
awareness and applications by practitioners. The 
THAD examples have been hyperlinked in the 
paper.

Cognitive/Intellectual Health Domain: Therapeutic 
Goals + THAD Activity Examples

Many TH goals and activities seek to improve or 
maintain cognitive function, seen most frequently 
with populations living with dementia, intellectual 
disabilities, stroke-related impairment, or brain 
injury. Goals are often stated in very general terms 
in HT, such as improve quality of life, or improve 
cognitive function, and lack what facet of cognitive 
function is being addressed. Goals such as improve 
memory, follow sequential steps, or learn new skills 
are more focused, providing useful direction to TH 
activities and clients (Fleming, 2024). For example, 
cognitive stimulation therapy provides a reference 
point for goals related to dementia and cognition, 
used in other therapeutic disciplines, and can 
help inform TH activities targeting memory recall, 
decision-making, concentration, and attention, and 
adapting or adjusting to negative thoughts (Cove et 
al., 2014; Streater et al., 2016).  

Table 1 includes functional areas and related goals 
and TH activities in the cognitive/intellectual health 
domain that can be used by a range of populations 
and target a variety of goals and outcomes.

Cognitive and intellectual goals have been grouped 
together in the THAD platform. They can be quite 
different, however, and depending on the client 
and population, may require practitioners to have 
understanding of brain health and processing. 
Depending on the complexity of the client’s 
needs and goals, they may be best delivered in 
partnership with interdisciplinary treatment teams. 
As researchers develop a better understanding 
of the brain and the nuances of its relationship 
to behavior, there will be more opportunities 
for incorporating TH activities in treatment for 
additional client groups such as those with PTSD or 
social emotional learning challenges. 
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Daily Gardening Tasks*

Transplanting Herbs to Outdoor Garden

Long-term Memory/Recall

Reminiscence

Functional Area Examples of THAD Activities

Table 1 
Functional Areas of Cognitive/Intellectual Health, Related Goal Areas, and Examples of TH Activities

Goal Areas for Healthy Function

Sequencing

Reasoning & Problem Solving Herb Propagation from Seed 

Games with Weird & Wonderful Plants 

Forcing Paperwhites & Other Bulbs*

Flexible Thinking Plant Puns on Pots* 

Science Experiment: Avocado 3 Ways* 

Pansies in Pumpkins*

Working Memory/Short-term 
Memory/Recall

Peeling Vegetables 

Matching Game: Photos to Live Plants

Creating a Plant Teleidoscope 

Lavender Cookies

Attention to Task

Concentration 

Following Directions

Self-Restraint & Emotion Control

Planting Microgreen Seeds

Hardwood Stem Cuttings 

Prioritization, Time Management 
& Goal Setting

Vocational Horticulture Tasks

Making Salsa

Hardening Off Plants

Planning and Organization  

Memory

Focus

Observation & Perception

Task Initiation

Color Wheel Challenge with Plants 

Growing Mindful Awareness in TH Activities

Photographing Nature’s Micro Patterns

Planting a Tea Pot Garden 

Alphabet Garden*

Knowledge Acquisition, Leisure Skills 
& Job Skills Development

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Daily-Gardening-Tasks.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Transplanting-Herbs-to-Outdoor-Garden.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Herb-Propagation-from-Seed.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Games-w-Weird.Wonderful-Plants.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Forcing-Paperwhites--Other-Bulbs.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Plant-Puns-on-Pots.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Science-Experiment-Avocado-3-Ways.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Pansies-in-Pumpkins.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Peeling-Vegetables.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Matching-Game.-Photos-to-Live-Plants.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Creating-a-Plant-Teleidoscope.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Lavender-Cookies.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Planting-Microgreen-Seeds.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Hardwood-Stem-Cuttings.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Vocational-Horticulture-Tasks.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Making-Salsa.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Hardening-Off-Plants.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Color-Wheel-Challenge-With-Plants.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Growing--Mindful-Awareness-in-TH-Activities.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Photographing-Natures-Micro-Patterns.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Planting-a-Tea-Pot-Garden.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Alphabet-Garden.pdf
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Functional Area

Physical Health Domain: Therapeutic Goals + THAD 
Activity Examples

Therapeutic horticulture goals in the physical 
domain are primarily focused on improving 
mobility, physical strength, range of motion, 
balance, fine and gross motor skills, cardiovascular 
health, and adaptations for tasks and skills involving 
physical components. Gardening tasks used in TH 
have led to improvements in these areas. Physical 
function goals related to specific health conditions 
such as stroke, cerebral palsy, arthritis, and even 
developmental disability can be targeted to the 
needs of each type of client group. The scope of 
goals used in TH within the physical health domain 
can also include goals related to pain management 
and physiological aspects of self-regulation, as well 
as compensatory strategies and adaptations in 
using artificial limbs and assistive mobility devices.  

Table 2 is not a definitive inventory but rather a 
sample of the extensive range of therapeutic goals 
possible for physical challenges across health 
diagnoses, injury, and levels of physical functioning. 
The goals in the physical health domain included 
here suggest the types of therapeutic goals that can 
be used for a variety of physical health issues where 
TH interventions can contribute to improved health 
outcomes.

Knowledge transfer from occupational and 
physical therapy disciplines has elevated TH. HT 
professionals at hospitals and rehab centers have 
long been involved in developing HT interventions 
for regaining physical function, which begins 
with understanding numerous types of injuries 
and conditions, the complex nature of these 
physical challenges, and the physiology of muscles, 
joints and other body parts involved in healthy 
functioning. 

Examples of THAD Activities

Table 1 
Functional Areas of Cognitive/Intellectual Health, Related Goal Areas, and Examples of TH Activities

Goal Areas for Healthy Function

Language & Number Concepts Plant Parts & Plant Parts Rap*

In the Garden Slide Show

Seed Tape

Curiosity What Plant Speaks to You?*

Knowledge Acquisition, Leisure Skills 
& Job Skills Development

Note. This table lists an assortment of TH activities that could be employed to provide support in the domain of cognitive/intellectual 
function. It is not an exhaustive list and many of the activities listed could support work in other goal areas as well. 

* This activity does not explicitly state the associated goal but could be adapted to do so.

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Plant-Parts--Plant-Parts-Rap.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/In-the-Garden-Slide-Show.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Seed-Tape.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/What-Plant-Speaks-to-You---Incarcerated.pdf
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Functional Area Examples of THAD Activities

Table 2 
Functional Areas of Physical Health, Related Goal Areas, and Examples of TH Activities

Goal Areas for Healthy Function

Fine Motor Skills

Mobility & Gait

Eye-Hand Coordination

Balance & Stability

Range of Motion

Grip

Nutrition

Endurance

Sleep

Daily Exercise

Coordination

Strength & Exercise

Healthy Lifestyle

Field Trip to Community Garden

Insect Hotel

Seed Planting in Trays

Preparing Soil in Raised Beds

Pounding Pansies

Celery Shenanigans

Don’t Pick the Flowers

Nutrition Veggie Snack Packs*

Plan, Plant & Eat the Rainbow

Physical Exertion – 
Substance Use Addiction

Adaptive Gardening: 
Repetitive Motion Disorders

Gardening, Melatonin & Sleep

Green Exercise – Dementia Populations

Gross Motor Skills Game: Gathering Nature’s Treasures

Seed Self Portraits 

Fall Leaf Luminaries

Motor Function

Note. This table lists an assortment of TH activities that could be employed to provide support in the domain of physical function. It is 
not an exhaustive list and many of the activities listed could support work in other goal areas as well. 

*This activity does not explicitly state the associated goal but could be adapted to do so.

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Field-Trip-to-Community-Garden.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Insect-Hotel.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Seed-Plantings-in-Trays.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Preparing-Soil-in-Raised-Beds-and-Large-Containers.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Pounding-Pansies.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Celery-Shenanigans.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Dont-Pick-the-Flowers,-Draw-Them.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Veggie-Snack-Packs-.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Plan,-Plant--Eat-the-Rainbow.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Physical-Exertion---Substance-Use-Addictions.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Physical-Exertion---Substance-Use-Addictions.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Adaptive-Gardening.Repetitive-Motion-Disorders.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Adaptive-Gardening.Repetitive-Motion-Disorders.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Gardening,-Melatonin--Sleep.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Green-Exercise.-Dementia-Populations.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Game-Gathering-Natures-Treasures.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Seed-Self-Portraits.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Fall-Leaf-Luminaries.pdf
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Table 3 
Functional Areas of Psychological/Emotional Health, Related Goal Areas, and Examples of TH Activities

Self Regulation Forcing Blooms in Winter
Weeding the Herb Garden
Waiting for Water Chant

Functional Area Examples of THAD ActivitiesGoal Areas for Healthy Function

Managing Challenges

Rational Thinking

Self-Confidence

Security/Sense of Safety

Mood Enhancement

Recognizing & Acknowledging Emotion

Self-Esteem & Empowerment

Trauma and Grief Processing

Self-Control

Anxiety & Stress Reduction

Harvesting Herbs Grown for Leaves

Care of Houseplants

Kitchen Waste: Regrow Avocado Seeds

Moss Frame

Spacing Plants & Boundaries

Expanding a Sense of Safety

Pruning Your Fears

Fring Frang Acadian Potato Dish

Cut flower Arrangement in 
a Meaningful Container

Positive Energy Sun Satchel

Amaryllis Bulb Planting

Teacup Planting

Herb Propagation from Seed

Poem + Nature Walk - Bereaved

That's Bananas

Lavender Soap Balls

Calming Exercises in the Garden

Psychological

Emotional

Behavioral

Psychological/Emotional Health Domain: 
Therapeutic Goals + THAD Activity Examples

This health domain does not have finite parameters. 
Generally, psychological health and related 
challenges pertain to the ability to manage difficult 
situations, think rationally, and make decisions 

(Dressler, n.d.; The Phoenix Recovery Center, 2023). 
It can involve emotional health, defined as one’s 
ability to manage moods, feelings, and responses. 
Mental health encompasses both psychological and 
emotional components. Additionally, a distinction 
is drawn by medical and therapeutic professionals 
between mental health and behavioral health. 

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Forcing-Blooms-in-Winter.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Weeding-the-Herb-Garden.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Waiting-for-Water-Chant.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Harvesting-Herbs.-Leaves.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Care-of-Houseplants.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Kitchen-Waste-Regrow-Avocado-Seeds.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Moss-Frame.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Plant-Spacing--Boundaries.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Expanding-Sense-of-Safety.Trauma--Trafficking-Survivors.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Pruning-Your-Fears.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Fring-Frang-Acadian-Potato-Dish.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Cut-Flower-Arrangement-in-a-Meaningful-Container.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Cut-Flower-Arrangement-in-a-Meaningful-Container.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Positive-Energy-Sun-Satchel.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Amaryllis-Bulb-Planting.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Teacup-Planting.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Herb-Propagation-from-Seed.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Poem-Nature-Walk-Bereaved.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Thats-Bananas.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Lavender-Soap-Balls.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Calming-Exercises-in-the-Garden.pdf
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Behavioral health focuses on actions affecting 
wellbeing and their impact on physical and mental 
health, not on psychological inputs (Gillette, 2023). 
Stress is an example where both emotional and 
behavioral thoughts and responses are linked.  

The therapeutic horticulture activities database 
(THAD) combines psychological, emotional, 
and behavioral goals within the psychological/
emotional domain. For many health professionals 
these may need to be further distinguished based 
on individuals and populations with specific 
challenges and prioritized goals (e.g. survivors of 
human trafficking) (Poláčková et al., 2023). Like 
many health domains, mental health challenges 
are not black and white and may fall into several 
domains. 

Psychological/emotional therapeutic goals typically 
used in TH practice include increasing self-esteem, 
sense of self, and/or empowerment, developing 
coping strategies, pursuing personal growth, and 
using reminiscing for emotional health. Goals 
relating to sense of safety, defining love, recognizing 
unhealthy relationships and safe outlets for 
expressing fear, coping with fatigue (psychological 
and physical), overcoming and managing 

symptoms of depression or anxiety, and finding 
moments of awe as inspiration are also found in TH 
practice.  

There has been expanding interest and applications 
of TH and HT for self-regulation dysfunction, which 
have psychological, emotional, and physiological 
connections (Fleming et al., 2023; Poláčková et 
al., 2023). The breadth and complexity of self-
regulation challenges across populations (children, 
veterans, incarcerated) and their impact on other 
health domains can result in multidimensional 
goals in TH practice. Table 3 identifies the scope 
of therapeutic goals that can be used in the 
psychological/emotional health domain. 

The scope and variety of therapeutic goals in 
this health domain are extensive as are mental 
health challenges. TH programs focused on this 
domain serve populations experiencing addiction, 
depression, eating disorders, pain, psychosis, PTSD, 
and social anxiety, among others. Stress and anxiety 
related to political events, climate change, and other 
divisive issues are on the rise and TH programs 
can help address these stressors using a variety of 
therapeutic goals.

Table 3 
Functional Areas of Psychological/Emotional Health, Related Goal Areas, and Examples of TH Activities

Functional Area Examples of THAD ActivitiesGoal Areas for Healthy Function

Self-Efficacy/Personal Agency

Personal Growth & Creativity

Tending Garden Beds - Dementia

Living Art with Moss

Exploring Renewal & Personal Growth

Behavioral

Note. This table lists an assortment of TH activities that could be employed to provide support in the domain of psychological and 
emotional wellness. It is not an exhaustive list and many of the activities listed could support work in other goal areas as well. 

*This activity does not explicitly include the associated goal but can be adapted to do so.

Coping Strategies Checking Seed Germination Rate

I’m Tired: Plants & People

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Tending-Garden-Beds-Dementia.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Living-Art-with-Moss.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Exploring-Renewal--Personal-Growth.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Checking-Seed-Germination-Rate.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Im-Tired-Plants--People.pdf
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Sensory Health Domain: Therapeutic Goals + THAD 
Activity Examples

This health domain is not widely referenced in 
current literature to the same degree as other 
health domains. Sensory stimulation is a basic 
element of HT/TH activities because hands-on 
plant and gardening activities include extensive 
sensory opportunities. A broader understanding 
of proprioception, interoception, vestibular sense 
of balance, and self-regulation is emerging as 
important components of sensory integration and 
have significant bearing on human functioning 
and dysfunction.  (Barker et al., 2021; Fleming & 
Grimes, 2024; Gabaldo, 2019; Pathways, 2023). 
Ayres’ foundational theory on the nervous system’s 
interpretation of sensory input continues to be 
relevant for sensory processing, and research in the 
field of sensory integration therapy continues to 
expand knowledge across disciplines (Ayres, 1962, 
1965, 1972; Dean et al., 2019; Gomez et al., 2021).

In current HT practice sensory stimulation is an 
oft-used therapeutic goal. Commonly employed 
sensory goals include mood enhancement, stress 
relief, memory stimulation, and anxiety reduction. 

TH activities submitted to THAD suggest a growing 
use of goals for sensory integration and sensory 
motor activities. This may reflect an expanding 
understanding of the importance of sensory 
inputs on human functioning. Traditionally, the 
role of sensory integration as building blocks 
for developmental skills and behavior has been 
focused on children and those with dyspraxia, 
ADHD, or ASD. However, sensory integration has 
broad applications beyond these groups including 
those living with PTSD, trauma, stroke, and TBI, 
among other conditions (Autism CRC, 2024; Jang & 
Lee, 2016; Poláčková et al., 2023; Thielen et al., 2023; 
Whitehouse et al., 2020).
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Table 4 
Functional Areas of Sensory Health, Related Goal Areas, and Examples of TH Activities

Functional Area Examples of THAD ActivitiesGoal Areas for Healthy Function

Visual

Tactile

Gustatory

Olfactory

Auditory

Stress and Anxiety Relief

Mood Enhancement

Proprioceptive

Interoceptive

Vestibular

Sensory Motor

Self-Regulation

Sensory Tolerance

Nature’s Colors Game

Flower Vase Bouquet: Hand Held Method

Eating Plant Parts – Immigrant/Refugee

Taste & Spit Vegetables

Smelling Culinary Herbs

Conflict Resolution Sensory Path

Making a Walking Stick

Air Drying Leafy Herbs

Dream Pillows

Holiday Pine Bough Door Swag

Transplanting Herbs to Outdoor Gardens

Sensory Bin

Hapa-zome Leaf Dye

Origami Calendar with Seeds 
& Pressed Flowers

Spring Kokedama in Vases

Garden Style Floral Arrangement

Bird Feeder

Outdoor Obstacle Course

Nature Artwork – Bereaved

Propagating Herbs by Division

Foot & Hand  “Bath” with Fresh Herbs

Playing with Soil, Sand & Water

Earth Day Hanging Kokedama

Sensory Stimulation

Sensory Awareness

Sensory Integration & Processing

Note. This table lists an assortment of TH activities that could be employed to provide support in the domain of sensory interaction 
and integration. It is not an exhaustive list and many of the activities listed could support work in other goal areas as well. 

*This activity does not explicitly state the associated goal but could be adapted to do so.

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Natures-Colors-Game.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Flower-Vase-Bouquet.-Hand-Held-Method.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Eating-Plant-Parts.ImmigrantRefugee.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Taste---Spit-Vegetables.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Smelling-Culinary-Herbs.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Conflict-Resolution-Sensory-Pathway-.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Making-a-Walking-Stick.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Air-Drying-Leafy-Herbs.pdf
https://urldefense.com/v3/__https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Dream-Pillows.pdf__;!!MXfaZl3l!aDrxjjuiDZfRBu3X0rLkLRscFRiHbW9ctsQq2Cbcmgbuo9q1ijEuUGg8_EZj4ucqawRQ03Jasx9ECNUjZNbF2glkhDMeZRqax65D5SQ$
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Holiday-Pine--Bough-Door-Swag.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Transplanting-Herbs-to-Outdoor-Garden.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Sensory-Bin.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Hapa-zome-Leaf-Dye.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Origami-Calendar-w-Seeds.-Pressed-Flowers.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Origami-Calendar-w-Seeds.-Pressed-Flowers.pdf
https://urldefense.com/v3/__https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Spring-Kokedama-in-Vases.pdf__;!!MXfaZl3l!aDrxjjuiDZfRBu3X0rLkLRscFRiHbW9ctsQq2Cbcmgbuo9q1ijEuUGg8_EZj4ucqawRQ03Jasx9ECNUjZNbF2glkhDMeZRqaZa6nsFM$
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Garden-Style-Floral-Arrangement.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Bird-Feeder.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Outdoor-Obstacle-Course-Swinging--Spinning.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Nature-Artwork-Bereaved.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Propagating-Herbs-by-Division.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Foot--Hand-Bath-with-Herbs.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Playing-with-Soil,-Sand-or-Water.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Earth-Day-Hanging-Kokedama.pdf
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Social Health Domain: Therapeutic Goals 
+ THAD Activity Examples

Social functioning encompasses social skills, social 
behavior, cognition, and communication essential 
during inter-personal interactions. The fields of 
psychology, neuroscience, education, and mental 
health identify social interactions and challenges 
or deficits to these, as important throughout the 
lifespan (Cordier et al., 2015). Therapeutic services 
addressing challenges in the social health domain 
are critical. 

Typical TH goals have included working 
cooperatively in groups, mastering socially 
appropriate dress and attitude (particularly in 
vocational settings), reducing verbal and physical 
outbursts or threats, developing nurturing skills for 
plants and humans, and responding appropriately 
to social cues.

Social health and wellbeing are understood to 
have multiple factors impacting social interaction 
including predisposition, personality and 
temperament, family history, socioeconomics, 
and culture (Cordier et al., 2015). The breadth 
of this health domain and its interrelatedness to 
other domains is evident where terms like socio-
cognitive, socio-emotional, and psycho-social are 
used in the literature. 

Social goals can be specific to individuals, 
populations, diagnostic characteristics, or 
circumstances. For example, therapeutic goals for 
people living with autism spectrum disorder may 
include the improvement of relationship skills, self-
awareness, social awareness, self-management, 
and responsible decision-making. These goals 
may be identified by special education teachers, 
social workers, or HT practitioners and the person/
client(s) themselves (Positive Action, 2024). 

Self-regulation and social emotional learning 
are two areas within TH programming that 
have received increased attention. The use of 
individual educational plans (IEPs), the practice 
of conscious discipline and positive action 

strategies, and the encouragement of intrinsic self-
motivation improving behavior and attitudes can 
be successfully integrated into TH programs and 
activities (CASEL, 2020; Conscious Discipline, n.d.; 
Grimes, 2024). Communication skills, community 
participation, awareness and empathy, and other 
interpersonal skills are integral to healthy social 
function and relationships and can be employed 
as therapeutic goals for all populations regardless 
of age, population, and therapeutic discipline 
intervention (Aakre, n.d.).  

Discussion

Therapeutic Horticulture Practitioner Designation – 
Impact on Therapeutic Goals

Implementation of a new professional designation 
by AHTA in 2024 signals a recognition of the degree 
to which TH is being used (Stowell et al., 2021). The 
new professional registration level seeks to recognize, 
legitimize, and expand the number of trained and 
credentialed professionals delivering TH. 

A concern that could surface, related to the 
THP designation, is a reduced emphasis on 
identifying and applying therapeutic goals as 
part of TH services. The AHTA (2024) definition 
of TH mentions program goals, in contrast to the 
definition of HT requiring “specific goals in an 
established treatment, rehabilitation, or vocational 
plan.” The success of the discipline is reliant on 
practitioner ethics and use of standards of practice 
including therapeutic goals in both TH (group 
based) and HT (individually based) programs. The 
creation of the THP provides an opportunity to 
bring more awareness of the HT/TH profession and 
in turn the myriad goals and activities that can be 
used to address client needs. The purpose of THAD 
is just that; to provide an expanding resource to 
support THPs and HTRs in addressing their client’s 
needs. 



JOURNAL OF THERAPEUTIC HORTICULTURE 2024 VOLUME XXXIV | ISSUE I72

Note. This table lists an assortment of TH activities that could be employed to provide support in the domain of social interaction. It is 
not an exhaustive list and many of the activities listed could support work in other goal areas as well. 

*This activity does not explicitly state this goal but could be adapted to do so.

Table 5 
Functional Areas of Social Health, Related Goal Areas, and Examples of TH Activities

Functional Area Examples of THAD ActivitiesGoal Areas for Healthy Function

Social Awareness

Sharing Feelings/ Empathy

Social Anxiety

Recognizing Social Cues

Tolerance

Mentalizing

Appropriate Communication

Engagement

Cooperation

Solving Communication Challenges

Pro-Social Behavior

Managing Social Responsibilities 
& Relationships

Ring In the New Year: Plant Connections

Personal Growth Metaphor: 
Deciduous Fruit Tree Pruning

Bulb Lasagna Planting
Stone Angels, Guardian Angels & Behavior

Nature Masks 

Lettuce Be Different

Mixing Soil
Starting Jade Plants in Soil

Herbal Tea 

Making Agua Fresca 
Harvesting for Communal Meal 

Milk Jug 2 Mini Greenhouse 
Sowing Seeds in Winter 

Drying Herb Flowers

Watering Can Pass-Off 
Repotting Plants 

Community Gardening – 
Dementia Populations
Service Project: Making 
Photo Plant Cards

Harvesting Herbs Grown for Roots, 
Rhizomes & Bulbs

Newcomer Plot Gardening on Hospital 
Grounds*
Paper Sunhat
Ready, Set Grow the Hydroponics Way

Pre-employment Program Activities at 
Hospital Market Garden

Social Perception

Social Interaction

Appropriate Communication

Teamwork & Collaboration

Managing Expectations

Work Interaction

https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Community-Gardening.Dementia-Populations.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Community-Gardening.Dementia-Populations.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Service-Project-Making-Plant-Photo-Game-Cards.pdf
https://hort.ifas.ufl.edu/media/hortifasufledu/therapeutic-horticulture-activities-database/pdfs/Service-Project-Making-Plant-Photo-Game-Cards.pdf
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Therapeutic Horticulture Activities 
Database (THAD)

The new, expanding, and free Therapeutic 
Horticulture Activity Database is an important 
contribution to the growing body of knowledge 
within HT/TH. The collaborative nature of THAD’s 
development and growth is a strength, evidenced 
by its tested TH activities used in actual practice 
that include multiple adaptation ideas. The 
identification of therapeutic goals in each health 
domain for every activity broadens its usefulness 
to practitioners. As additional THAD activities are 
added, it is anticipated that more classification 
categories will be included. 

Other Health Domains

This paper and THAD are using five health domains 
to examine therapeutic goals specific to TH. 
Other health and wellness domains are identified 
in the literature, including spiritual, creative, 
occupational, environmental, and financial 
(University of Utah, n.d.). Health issues can fall 
within multiple health domains even when a single 
deficit or goal has been identified for treatment or 
intervention. For example, self-regulation, social 
emotional learning, and stress are multi-faceted 
and impact the physiological, psychological, and 
social domains of human functioning. As the 
HT/TH practice continues to mature, additional 
domains and greater distinction within current 
domains may evolve, bringing greater definition to 
therapeutic services. 

Knowledge Transfer from Allied Health Professions 
Will Expand Knowledge Base

As identified in the paper, knowledge transfer 
between allied health professions has occurred, 
specifically where similar therapeutic goals are used 
across disciplines. There are several areas where 
this knowledge transfer will continue to expand, 
and deeper understanding will benefit the HT/TH 
profession. These areas include trauma, physical 
functioning, self-regulation, mind-body integration, 
and social-emotional learning (Fleming et al., 2023; 

Fleming & Grimes, 2024). Therapeutic goals related 
to these areas are becoming more evident in TH 
practice.  

Summary

The creation of an index of the many therapeutic 
goals applicable to TH interventions is an essential 
step in advancing the core knowledge and delivery 
of HT/TH services. This paper has initiated this 
process by examining therapeutic goals, their 
relationship to HT and allied health practice, and 
presenting activity examples available in THAD. 
What becomes evident in this process are the many 
additional goals that can be incorporated into TH 
practice, particularly when considering them in the 
context of health domains. While it is not possible 
to include a listing of all possible therapeutic goals 
in this paper, it is possible to acknowledge the 
broadening scope of therapeutic goals within and 
across health domains. 

With the addition of the THP credential, it is 
hoped that more practitioners will be recognized 
for the work they are doing and that, in turn, may 
lead to greater recognition of the benefits of HT/
TH practice. This could serve as a turning point 
for the profession, however an increase in the 
understanding and use of TH goals will be essential 
in solidifying the credibility of HT/TH. THAD 
is a critical resource in these expansion efforts 
and plays an intrinsic and supportive role in the 
therapeutic process, HT/TH practice, and the 
growth of the field.
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Scientists have been studying nature and its connection 
with human restoration and well-being for at least the 
past four decades and have discovered evidence that 
strongly supports nature as being an effective, non-
pharmacological resource for improving wellbeing 
(McMahan, 2015) (Beil, 2021). However, while most of 
the research has focused on the empirical world of science, 
such as improved cognition, decreased stress, lower blood 
pressure, increased self-esteem, and less pain medication, 
few studies have focused on nature’s relationship with 
the non-science, non-empirical world of Originating 
Life, and the role it plays in the restoration of human 
beings. The primary objectives of this hypothesis “Rest, 

Reconnect, Restore,” are threefold. First, to put forth 
the RRR hypothesis that pleasurable biological nature 
restores human well-being, specifically loneliness, via 
unconditional love.  Second, to present a case for the need 
to include the non-empirical, spiritual world, alongside 
the empirical world of science when examining and 
evaluating how nature may restore human beings. 
Third, to put forth a framework which could lead 
towards a theory around which to encourage and 
guide future scientific research.  

Abstract

Definitions  

RRR hypothesis includes several complex areas 
of study that cannot possibly be explored in one 
paper. For example, what is originating life? What 
is nature? What is the difference between the 
brain and mind?  Therefore, to put forth RRR as a 
hypothesis, and to help mitigate future confusion, 
this paper provides several definitions, up front, 
applicable to this paper only.

Empirical World = The earth with its inhabitants 
and all things upon it, subject to verification by 
observation or experiment.

•	 Empirical = Subject to verification by 
observation or experiment (Merriam-Webster, 
2016).

•	 World = The earth with its inhabitants and all 
things upon it (Merriam-Webster, 2016).

Non-Empirical World = The earth with its 
inhabitants and all things upon it, not subject to 
verification by observation or experiment.

•	 Non = Not (Merriam-Webster, 2016).

•	 Empirical = Subject to verification by observation 
or experiment (Merriam-Webster, 2016).

•	 World = The earth with its inhabitants and all 
things upon it (Merriam-Webster, 2016).

Life Essence = The State of an organism 
characterized especially by capacity for metabolism, 
growth, reaction to stimuli, and reproduction.  It’s 
fundamental nature or quality. (see Originating 
Life)

•	 Life = State of an organism characterized 
especially by capacity for metabolism, growth, 
reaction to stimuli, and reproduction (Merriam-
Webster, 2016).

•	 Essence = Fundamental nature or quality 
(Merriam-Webster, 2016).

Originating Life = That which gives rise to the 
quality that distinguishes a vital and functional 
being from a dead body or inanimate matter. (See 
Life Essence)

•	 Originating = To give rise to (Merriam-Webster, 
2016).

•	 Life = The quality that distinguishes a vital and 
functional being from a dead body or inanimate 
matter (Merriam-Webster, 2016).

Pleasurable Biological Nature = A pleasant response 
relating to, or produced by biology, or life and living 
processes of the natural scenery.

•	 Pleasurable = Pleasant 
(Merriam-Webster, 2016).



•	 Biological = Relating to, or produced by biology, 
or life and living processes 
(Merriam-Webster, 2016).

•	 Nature = Natural scenery 
(Merriam-Webster, 2016).

Unconditional Love = Unselfish, loyal, and 
benevolent concern for others, not limited in any 
way.

•	 Unconditional = Not limited in any way 
(Merriam-Webster, 2016).

•	 Love = Unselfish, loyal, and benevolent concern 
for others (Merriam-Webster, 2016).

Existing Theories

Currently there are three commonly accepted 
theories that suggest how nature may restore 
human beings. They are Psycho-evolutionary 
Theory, Attention Restoration Theory, and The 
Biophilia Hypothesis. While it is fundamental to 
understand their underpinnings, considering the 
numerous papers and books that have already been 
written about these theories, the following existing 
theory discussion will be in summary format. 

Theory #1, Psycho-evolutionary Theory.  It has been 
recognized for some time that chronic stress can 
have a profound negative effect on human health 
(Larzelere & Jones, 2008). In 1983, Ulrich put forth a 
“Psycho-evolutionary” framework around which to 
explore the effects of nature on human beings and 
recovery from stress.  As an evolutionary survival 
mechanism, according to Ulrich nature may have a 
greater restorative impact than urban environments 
(Ulrich, 1981) (Ulrich, 1983). Ulrich suggests that 
upon interacting with nature, an immediate, 
unconscious response is generated prior to the 
first conscious thought, and that this reaction 
is cross-cultural, implying that the response is 
inherited and genetically based. Ulrich elaborated 
on his earlier paper by clearly stating, “Accordingly 
modern humans might have a biologically prepared 

readiness to quickly and readily acquire restorative 
responses with respect to many unthreatening 
natural settings but have no such preparedness for 
most urban or built contents and configurations.” 
(Ulrich et al., 1991). To test this hypothesis, Ulrich 
subjected 120 individuals to a stressor, in this case a 
rather stressful movie, and then to videos of either 
a nature-based setting or an urban setting. Using 
a wide range of stress recovery indicators such as 
self-rating, heart rate, muscle tension, skin electrical 
conductance, and pulse transit time (the amount of 
time it takes for a pulse pressure wave to travel from 
the aortic valve to the periphery of the body), they 
found these indicators to be consistent in indicating 
positive restorative effects from stress after viewing 
compatible nature versus urban environments.  
They concluded, “The results strongly support 
the conclusion that recuperation was faster and 
more complete when subjects were exposed to 
the natural settings rather than the various urban 
environments” (Id.).  More recently, Ulrich’s theory 
has taken on the moniker of “SRT, Stress Reduction 
Theory”. Numerous studies including several meta-
analysis findings have generally supported the 
theory of stress reduction from exposure to natural 
settings. (Berto, 2014) (Frumkin et al., 2017) (Yao et 
al., 2021) (Gaekwad et al., 2023).

Theory #2, Attention Restoration Theory.  The 
underpinnings of this theory can be found in the 
idea of natural biological environments and their 
apparent effect in improving recovery from a 
particular type of mental fatigue called “directed 
attention” (Kaplan & Kaplan, 1989) (Kaplan, 1995). 
This form of mental effort, if continuous and not 
rested, can lead to fatigue for that part of the mind/
brain which can negatively impact one’s cognition 
and ability to function and in turn hamper our 
thought process, actions, perceptions, and feelings. 
It appears Nature can be quite effective when it 
comes to allowing the mind to disengage from 
directed attention effort and switch to the non-
effort part of cognition, called involuntary attention. 
This shift in thinking allows directed attention to 
rest and recharge, which in turn improves one’s 
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sense of well-being.  Specifically, ART consists 
of four elements of the restorative experience in 
natural settings. They are “Being Away,” “Extent,” 
“Compatibility” and “Fascination” (Kaplan, 1995). 
Accordingly, “being away” is the idea of being away 
in nature, which affords the possibility of turning 
off or slowing down the use of directed attention, 
thus enabling that part of the mind to rest. Second, 
the “extent” of nature experiences must include 
several levels of complexity, of which they must 
be coherent, easy to understand and engaging. 
Third, nature experiences must be “compatible” 
so that the individual feels comfortable with 
that experience. And lastly “fascination,” which 
generates effortless attention and requires little or 
no effort, to function. 

Theory #3, The Biophilia Hypothesis. The term 
biophilia, first introduced by Eric Fromm, defined it 
as, “The passionate love of life and of all that is alive” 
(Fromm, 1973). E.O. Wilson fine-tuned the term 
Biophilia to read, “The object of the reflection can 
be summarized by a single word, biophilia, which I 
will be so bold as to define as the innate tendency to 
focus on life and lifelike processes” (Wilson, 1984). 
What’s important to recognize here, is Wilson’s 
introduction of the idea that humans respond 
positively to biological nature out of an “innate” 
relationship with life’s essence, not as object. 
While this innate relationship between humans 
and biological nature could be nothing more than 
evolution, the use of the word “innate” suggests 
the delicate introduction of a connection with 
what RRR calls pleasurable biological nature, and 
what might be a doorway into the non-empirical 
universe’s role in human restoration.  This could 
be thought of as a fundamental difference between 
Biophilia and the prior two theories.  Stephen 
Kellert in concert with Wilson no longer walked 
quite so gingerly around the subject, and placed 
both their feet squarely in the non-empirical world 
when they refined the definition of Biophilia to 
include the discussion of spirituality. “The biophilia 
hypothesis proclaims a human dependence on 
nature that extends far beyond the simple issues of 

material and physical sustenance to encompass as 
well the human craving for aesthetics, intellectual, 
cognitive, and even spiritual meaning and 
satisfaction” (Kellert & Wilson, 1993). While not 
specifically a subject of this paper, it’s important to 
acknowledge the parallel theory of Biophobia. “The 
concept of Biophobia is thought to entail both our 
innate physiological responses to the perceived 
danger from non-human threats such as spiders 
and snakes and our cultural attachment to material 
comfort” (Patuano, 2020).  It is with Biophobia in 
mind that RRR developed the term and definition 
of pleasurable biological nature to distinguish 
between the two.

Psycho-evolutionary Theory and Attention 
Restoration Theory have provided frameworks for 
scientific studies in pursuit of better understanding 
how compatible biological nature may restore 
human beings’ mental and physical well-being and 
improve associated health outcomes (Joye & Van 
de Berg, 2011) (Basu et al., 2019). However, both 
theories do not address the role of the invisible, 
non-empirical, spiritual world and its impact on 
well-being and health outcomes.  The Biophilia 
Hypothesis on the other hand, begins to explore 
just that. “Our labors will have been successful if we 
legitimatize and stimulate future inquiry into this 
critical element of the human condition” (Kellert 
& Wilson, 1993, p. 21). The RRR Hypothesis is a 
direct response to this “future inquiry”. As of today, 
it is very difficult to scientifically study the role of 
the non-empirical world in human healing and 
restoration via pleasurable biological nature and 
unconditional love. Alan Lightman, speaking at MIT 
said, 

“I think both the sciences and the humanities are 
seeking understanding and truth, but those truths 
are different in my view.  In science the truth is 
the external, inanimate, disembodied world of 
atoms and stars and neurons.  In the humanities 
the truth ultimately lies in human beings, our 
nature, our society, values motivations, and 
actions. These are profound differences…” 
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(YouTube, 2014).

Discussions concerning the non-empirical world 
and human well-being are not new. Accepting for 
the moment, the non-empirical world is related to 
originating life, consider Plato. 

“But our king Zalmoxis,’ who is a god, says that 
just as one should not attempt to cure the eyes 
apart from the head, nor the head apart from the 
body, so one should not attempt to cure the body 
apart from the soul. And this, he says, is the very 
reason why most diseases are beyond the Greek 
doctors, that they do not pay attention to the 
whole as they ought to do, for if the whole is not 
in good condition, it is impossible that the part 
should be” (Cooper & Hutchinson, 1997, p. 643).  

RRR suggests the non-empirical world of 
originating life does play a role in human well-being 
and could be the missing leg of the three-legged, 
mind-body-spirit stool of which Plato spoke.  And 
provides a potential framework around which to 
systematically explore the non-empirical world 
of originating life and, its role in healing human 
loneliness.

RRR Hypothesis, Step One: Rest

“I sit on my favorite rock, looking over the brook, 
to take time away from busyness, time to be …
it’s something we all need for our spiritual health” 
(L’Engle, 2016).

REST is the phase of RRR when we interact with the 
empirical world of pleasurable biological nature, 
and in so doing, we quiet down our brain/mind, 
we reside in the moment, and behold the essence 
of the moment, or life itself. The active brain/mind, 
with its incessant chatter, focused on everything 
and anything except the very moment at hand, is 
what Eckhart Tolle calls, “The Thinker” (Tolle, 1999).  
According to Tolle, we quiet down The Thinker, 
we become The Observer, and as The Observer we 
awaken (id).  

Engagement with pleasurable biological nature can 
be achieved in many ways. We can actively hike up 
a mountain or take a leisurely stroll along the ocean 
shore. We can passively sit in a comfy chair and look 
out the window at a bright red cardinal, or we can 
simply inhale the smell of the freshly cut flowers 
sitting in a vase on a table.

In how Rest works, RRR suggests resting 
in pleasurable biological nature is like the 
psychological and physiological practice of 
mindfulness. (Van Gordon et al., 2018). It appears 
both practices slow down thinking and assist in 
keeping the brain/mind out of the past and the 
future, which in turn allows the individual to 
focus solely on the essence at hand. Kabat-Zinn 
describes meditation as “The awareness that 
emerges through paying attention on purpose, 
in the present moment, and nonjudgmentally to 
the unfolding of experience moment by moment” 
(Kabat-Zinn, 2003). The practice of mindfulness 
appears to correlate well with resting in pleasurable 
biological nature. There is a significant amount 
of supporting evidence.  For example, “Results 
revealed that mindfulness significantly mediated 
the association between connection to nature and 
psychological well-being” (Huynh &  Torquati, 
2019), a Meta-analysis, “Across studies there is 
a significant association between connection to 
nature and mindfulness” (Schutte & Malouff, 2018) 
and “Research has also shown that mindfulness 
mediates the relationship between nature 
connectedness and wellbeing” (Van Gordon et al., 
2018). 

This act of resting the brain/mind does not mean 
the mind/brain turns off and goes to sleep. On 
the contrary, it remains quite active, only in 
different regions. The meditative practice of 
mindfulness generates significant psychological 
and physiological changes such as reduction in 
respiratory rate, resting heart rate, lower oxygen 
consumption and a feeling of well-being. (Wallace, 
1971) (Benson, 1974). Similarly, the practice 
of incorporating pleasurable biological nature 
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using imagery and mindful meditation have been 
visualized using functional magnetic resonance 
imaging, fMRI (Guleria, 2013) (Lazar, 2000). This 
technology is well on its way to providing strong 
empirical evidence that mindful meditation 
provides a similar physiological response as 
experiencing pleasurable biological nature. (Tanga, 
et al., 2017).

In summary, having rested in pleasurable 
biological nature, having quieted down The 
Thinker, we become The Observer, and we awaken. 
Awakened, the stage for Step Two has now been 
set. The personal journey of engaging with the 
non-empirical world has begun, whether we are 
consciously aware or not. 

Step Two: Reconnect

“The beginning of freedom is the realization that you 
are not the possessing entity - the thinker. Knowing 
this enables you to observe the entity. The moment 
you start watching the thinker a higher level of 
consciousness becomes activated. You then begin 
to realize that there is a vast realm of intelligence 
beyond thought, that thought is only a tiny aspect of 
that intelligence. You also realize that all the things 
that truly matter beauty, love, creativity, joy, inner 
peace, arise from beyond the mind. You begin to 
awaken” (Tolle, 1999). 

Having awakened RRR suggests we reconnect 
with our own life essence, which is born of, comes 
from, and is part of what RRR defines as originating 
life. Step Two hypothesizes, reconnected to our 
own life essence we automatically reconnect 
with originating life. It is here the individual has 
awakened to something greater than self, something 
greater than the empirical world of knowledge. 
Step Two suggests pleasurable biological nature 
is a conduit through which human beings of the 
empirical world, can reconnect with originating 
life of the non-empirical world.  Fortunately, or 
unfortunately, the question what is originating life, 
or what even is Life, are questions that have been 

discussed and debated for as long as humans have 
been able to communicate, and as of today, science 
still does not have the answers (Pross, 2016). As 
Madeleine L’Engle wrote; 

“This questioning of the meaning of being, and 
dying, and being, is behind the telling of stories 
around tribal fires at night, behind the drawing 
of animals on the walls of caves, the singing of 
melodies of love in the spring, and the death of 
green in autumn...” (L’Engle, 1980, p. 13). 

Lao Tsu, who is reported to have authored the Tao 
Te Ching in the sixth century BC, attempted to 
answer these questions in verse number one.

“The Tao that can be told is not the eternal Tao. 
The name that can be named is not the eternal 
name. The nameless is the beginning of heaven 
and earth. The named is the mother of 10,000 
things. Ever desire less, one can see the mystery. 
Ever desiring, one can see the manifestations. 
These two spring from the same source but differ 
in name. This appears as darkness. Darkness 
within darkness. The gate to all mystery” (Feng & 
English, 1972). 

Albert Einstein tried to define originating life, 
by asking himself the question, what motivated 
humans beings to search for an answer to these 
profound questions? Turning to religion, he 
identified three elements of motivation. The first 
one was fear, fear of running out of survival basics 
such as food or water. The second motivation was 
the desire for moral guidance in communities. The 
third motivational element he termed, “cosmic 
religious sense” a motivation he recognized as “…
hard to make clear to those who do not experience 
it” (Einstein, 1930).

Similarly, Carl Jung alluded to originating life as 
“the collective unconsciousness”. He wrote, 

“My thesis, then, is as follows: in addition to 
our immediate consciousness, which is of a 
thoroughly personal nature and which we believe 



JOURNAL OF THERAPEUTIC HORTICULTURE 2024 VOLUME XXXIV | ISSUE I84

to be the only empirical psyche, there exists a 
second psychic system of a collective, universal, 
and impersonal nature which is identical in all 
individuals” (Jung, 2014).

Fast forward to today and the world of “hard” 
science. Quantum Mechanics is studying the 
mystery of how one particle can be in two separate 
places at the exact same time, until when observed, 
the two points merge and become one. “…the 
quantum connection between two particles can 
persist even if they are on opposite sides of the 
universe” (Greene, 2004). Physicists continue 
to search for a theory that unites all four forces 
of nature. It is often referred to as the “Theory of 
Everything” (Nicolaides, 2020). Particle Physicists 
using the Hadron Collider continue to search for the 
smallest particle that exists, to better understand 
how the Universe and Life began. In 2022 it was 
reported, “…the Large Hadron Collider (LHC) 
has observed three never-before-seen particles: 
a new kind of pentaquark and the first-ever pair 
of tetraquarks which includes a new type of 
tetraquark” (Karliner & Rosner, 2022). The search 
continues.  Astrophysicists report all matter in the 
universe empirically known to exist, is estimated 
to make up only +/- 5% of the known universe and 
that the remaining +/-95% is made up of what they 
call Dark Matter and Dark Energy.  And while most 
scientists agree Dark Matter and Dark Energy has 
been verified based on mathematics by studying 
the “bending of starlight via gravity” (Arun et al., 
2017), they do not know what 95% of the universe is. 
Astronomers using the J.W. Webb Space Telescope 
recently discovered six new galaxies too large and 
residing too close to the “beginning of the Universe, 
the Big Bang,” to conform with the Big Bang Theory 
(Pitkänen, 2023).  It appears the beginning of the 
universe is not what science thought it was. And 
let's not forget molecular biology and chemistry 
and their pursuit of understanding what life is and 
where life came from. They still don't know (Das, 
2021). In fact, it seems as if the most recent scientific 
findings only deepen the mystery of originating life 
and the universe. 

Putting all of this together, Step Two suggests, 
having rested in pleasurable biological nature, 
and having transitioned from the thinker to the 
observer, we have reconnected to our life’s essence. 
Reconnected to our life’s essence, we automatically 
have reconnected with Lao Tsu’s mystery of 
originating life, Einstein's cosmic religious belief 
and his “spooky” physics of quantum mechanics, 
Jung’s collective unconscious, Physicists smallest 
particle that exists, Astrophysicists and 95% of the 
unknown universe, or what was there before the 
Big Bang.  No one knows for sure. Still, they all can 
say there is something. We just don’t know what it 
is.  For RRR, that something, that mystery, is called 
originating life. Reconnected with originating life 
of both the empirical world (our essence) and non-
empirical world (originating life) we are now ready 
to be restored. 

Step Three: Restore

“Those who dwell, as scientists or laymen, among the 
beauties and mysteries of the earth are never alone or 
weary of life” (Carson, 1998).

According to Terry Hartig, to establish a restoration 
hypothesis in the world of science, something in 
need of restoration needs to be identified. “First, a 
theory must specify some condition from which a 
person becomes restored” (Hartig, 2004).  The three 
previous three theories focus on stress reduction 
(Ulrich, 1981, 1983, 1991), restoration of a fatigued 
mind (Kaplan & Kaplan, 1989) (Kaplan, 1995), and 
an affinity with life as being fundamental to our 
wellbeing (Wilson, 1984) (Kellert & Wilson, 1993). 
Step three suggests restoration from loneliness, not 
solitude which is considered a positive experience, 
is what is in need of restoration and is missing in the 
previous three theories. As Hawkley and Cacioppo 
stated “Our research on loneliness suggests this may 
be an important oversight.” (Hawkley & Cacioppo, 
2003)

Loneliness is clearly more than just an unhealthy 
feeling (Holt-Lunstad et al., 2010). The 19th Surgeon 



JOURNAL OF THERAPEUTIC HORTICULTURE2024 VOLUME XXXIV | ISSUE I 85

General, Vivak Murthy defines loneliness as 
including several subcategories. They are “intimate 
loneliness” which refers to personal relationships, 
“social loneliness” which refers to social support, 
and “collective loneliness” which refers to a sense 
of purpose and belonging (Murthy, 2020). Murthy 
came to understand and believe that while opioids, 
obesity, diabetes, stress, and heart disease were 
often mentioned as serious health problems, 
something else, something far more fundamental 
and universal perhaps even shared by all these 
health problems, was involved. 

“But one recurring topic was different. It was not 
a frontline complaint. It was not even identified 
directly as a health ailment. Loneliness ran like 
a dark thread through many of the more obvious 
issues that people brought to my attention, like 
addiction, violence, anxiety, and depression” 
(id.).  

Today loneliness is often referred to as a “worldwide 
epidemic” (Jeste et al., 2020). Whether or not 
Loneliness has reached the level of an “epidemic” 
is debatable (Buecker et al., 2021). The point of this 
paper is not to make that determination. What does 
not appear to be debatable is the harmful effect 
loneliness has on human well-being, mortality, 
patient recovery, and overall happiness (Rico-Uribe 
et al., 2018) (Sharma et al., 2020) (Waldinger & 
Schultz, 2023). 

Metaphorically speaking, loneliness could be 
thought of as a hole in one’s heart, or as Plato said, 
“It’s because, as I said, we used to be complete 
wholes in our original nature, and now “Love” is the 
name for our pursuit of wholeness, for our desire to 
be complete” (Cooper & Hutchinson, 1997, p. 476). 
Step Three suggests, to be loved unconditionally, 
for who you are just the way you are, no strings 
attached, could be thought of as an effective non-
pharmacological medicine for healing loneliness 
and restoring that hole in one’s heart. 

What is unconditional love? Philosophically 
speaking, it could be said unconditional love takes 

root in Aristotelian virtue, moral ethics. This ethic 
alludes to unconditional love as a giving of oneself 
and asking for nothing in return (Enright et al., 
2022). This form of love is called agape. “Agape 
is a moral virtue in which a person willingly and 
unconditionally offers goodness, at the cost to the 
giver, to another or others in need” (id., p.222). 
Having reconnected in Step Two with our own 
life’s essence and that of Originating Life, Step 
Three suggests we experience Originating Life 
of the non-empirical plain and empirical plain, 
as unconditional love as only Originating Life is 
capable. Whereas humans being what they are, 
human, can only practice and strive for such an 
ethic. 

Carl Rogers, an American psychologist and one 
of the founders of the humanistic approach in 
psychology, is credited with a psychotherapy 
method known as client-centered therapy. In 
Roger’s theory, one begins to gain a glimpse of the 
difference between conditional and unconditional 
love. Rogers believed that a single force of life 
built into every human instinctively places a high 
value on love, affection, and nurturing. Rogers also 
believed it was society that introduced the notion 
of conditional love, not originating life. That is, 
receiving love, affection or nurturing only if we do 
what we are supposed to do (Boeree, 1998, 2006). 
Erich Fromm, another prominent psychologist, 
sociologist, and humanistic philosopher agreed. 
He wrote, “Unconditional love corresponds to one 
of the deepest longings, not only of the child, but of 
every human being; on the other hand, to be loved 
because of one's merit, because one deserves it, 
always leaves doubt” (Fromm, 2006).  

Scientifically speaking, beginning in the 1970’s, 
Dr. Dean Ornish began studying heart disease and 
exploring what happened when you combined 
“lifestyle interventions” such as exercise, diet, 
and meditation to reverse heart disease without 
drugs or surgery. Coincidentally, or not, he called 
this program, “The Opening Your Heart Program” 
(Ornish, 1990). Throughout his work, chronic stress 
(versus acute stress) was often associated with poor 
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health. He wondered why some people developed 
heart disease while others did not. During this work 
with groups of people, he began to suspect there 
was another underlying reason, isolation. 

“Over time, I began to realize that the group 
support itself was one of the most powerful 
interventions, as it addressed what I am 
beginning to believe is a more fundamental cause 
of why we feel stressed and, in turn, why we get 
illnesses like heart disease: the perception of 
isolation” (id., p.87). 

Beginning in the early 2000’s, there has been a 
robust scientific focus on the effects of loneliness 
and humankind.  Drawing upon the meta-analysis 
as one of the more thorough forms of scientific 
study, one such analysis reported, “Individuals 
with adequate social relationships have a 50% 
greater chance of survival when compared to those 
with poor or insufficient social relationship.” This 
analysis summarized the negative health impact of 
loneliness as being equal to smoking up to fifteen 
cigarettes per day. (Hold-Lunstad et al., 2010). A 
2015 meta-analysis suggested social connections 
were related to mortality. “Substantial evidence 
now indicates that individuals lacking social 
connections, (both objective and subjective social 
isolation) are at risk for premature mortality” (Holt-
Lunstad et al., 2015).

A 2017 meta-analysis studied several compassion-
based (a form of unconditional love) interventions 
and their effect on health outcomes, specifically 
depression, anxiety, psychological distress, and 
well-being.  They reported, “Significant moderate 
effects were found for reducing suffering-based 
outcomes of depression, anxiety, and psychological 
distress” and “Significant moderate effects were 
also found for well-being” (Kirby et al., 2017). And 
several other meta-analyses (Park et al., 2020), 
(Sharma et al., 2020), (Vila, 2021), indicate strong 
links between human health, wellbeing and 
loneliness. 

More recently, Robert Waldinger, along with his 
coauthor Marc Schulz, wrote a book titled, “The 
Good Life. Lessons From The World’s Longest 
Scientific Study Of Happiness” (Waldinger, & 
Schultz, 2023).  In it they summarized the findings 
of the world’s longest running (80 years) scientific 
study of happiness by tracking “two generations 
of individuals from the same families of people for 
more than eighty years” (id.).  Consistent with all 
the previously mentioned studies, they concluded, 
“The part that surprised us was that the people who 
are happiest, who stayed healthiest and who lived 
the longest were the people who had the warmest 
connections with other people” (id.).

Pleasurable biological nature is not a pill or 
procedure and could be thought of as a living, 
delivery system, connecting the empirical world 
of human beings with the non-empirical world 
of originating life, all of which is experienced as 
unconditional love. Experiencing unconditional 
love, we are no longer alone, no longer judged, 
no longer do we feel like deep down inside there 
is something wrong with us.  Instead, we are 
accepted just the way we are, for who we are, as is, 
no questions asked. Being loved unconditionally, 
our loneliness for that moment in time melts away, 
the hole in our heart is filled and we are restored. 
As Charles Lewis said, “Plants are nonjudgmental, 
nonthreatening, and nondiscriminating” and, “It 
does not matter whether one is black or white, has 
been to kindergarten or college, is poor or wealthy, 
healthy or ill” (Lewis, 1966).

Challenges

It is important to acknowledge three fundamental 
challenges to the RRR Hypothesis. First, the 
mystery of originating life is just that, a mystery. 
As of today, science cannot confirm or deny its 
existence.  There simply is no direct scientific 
evidence of what exactly originating life is.  Second, 
while understandable, RRR recognizes it can 
be very difficult for the “hard sciences” such as 
physics, cosmology, biology, and chemistry to 
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work alongside and incorporate the so called 
“soft sciences,” such as philosophy, anthropology, 
psychology and sociology (Shapin, 2022). Getting 
these culturally segregated (and for good reasons) 
silos of knowledge to work together is a real 
challenge. Third, RRR recognizes separating 
pleasurable biological nature from unpleasurable 
biological nature could be considered an 
unscientific sleight of hand. The question of how 
nature can cause so much harm, so much pain, 
and yet at the same time be the delivery system of 
unconditional love, is philosophically a challenging 
idea in need of further exploration and clarification. 

Conclusion 

Regarding Psycho-evolutionary Theory, why are we 
so stressed in the first place? Regarding Attention 
Restoration Theory, why are our minds so fatigued? 
And regarding Biophilia Hypothesis, why do we feel 
the need to love life, engage it, connect with it? RRR 
suggests one possible answer to all these questions 
might be found in the notion of human beings 
disconnect from their very own life essence and 
therefore, originating life and that this disconnect is 
experienced as chronic loneliness which results in a 
slow, methodical chipping away of our mind, body, 
spirit, via chronic stress and overly worked mind/
brains. RRR puts forth the idea that one may be able 
to find restoration from loneliness by accessing 
unconditional love by entering a relationship with 
pleasurable biological nature. As a result, RRR 
hypothesizes by doing so, we humans may be better 
able to manage stress and to protect our mind/
brains from chronic fatigue, and fill the “hole” in 
our hearts, when we reconnect with our life essence 
and originating life which is unconditional love. 

The totality of evidence suggesting the negative 
health effects of loneliness is strong (Park et al. 
2018). The evidence demonstrating the positive 
health effects of biological nature is strong (Ulrich 
et al., 2008). The evidence generated from touch 
therapy suggesting life needs to be loved (which 
can only come from another life) to thrive is strong 

(Packheiser, et al. 2023) (Whitley, & Rich, 2008) 
(Leder, & Krucoff, 2007). The question, however, 
remains. How does internally and externally 
sourced unconditional love, what could be thought 
of as non-pharmacological medicine, morph 
into internalized Psychophysiological effects that 
positively influence our loneliness and our well-
being? 

E.O. Wilson suggests the answer to these questions 
may lie somewhere other than the scientific 
world when he says, “…whereas art and science 
are basically different in execution, they are 
convergent in what they might eventually discover 
about human nature” (Wilson, 1984). And there 
are other theories, which appear to be making a 
comeback, suggesting much the same, such as, 
Panpsychism (Goff, 2017), Biocentrism (Botar, 
2017), and Metaphysics, (Van Inwagen, 2018).  And 
while a direct connection between originating life, 
biological nature, unconditional love and their 
effects on loneliness, have not been well studied, 
some of the latest research using brain imaging, 
immune response, stress hormones, and even 
gene expression, indicate this could be the case 
(Cacioppo & Patrick, 2008). 

Rest, Reconnect, Restore Hypothesis could someday 
serve as a unifying theory compatible with Psycho-
evolutionary Theory, Attention Restoration Theory 
and Biophilia Hypothesis as well as for explaining 
how Pleasurable Biological Nature restores the 
human condition of loneliness. It could be said, 
to be loved unconditionally is a universal human 
need. As Murthy says, “The irony is that the antidote 
to loneliness, human connection, is also a universal 
connection” (Murthy, 2020). Someday science may 
have answers to these questions. However, until 
that point in time, is it so hard to accept The Mystery 
as a reasonable hypothesis when it comes to RRR, 
and the potential role it could play in our lives, 
in our well-being? As Coleridge identified when 
discussing poetry “…that willing suspension of 
disbelief for the moment, which constitutes poetic 
faith” (Leitch, 2010). Might this be a prerequisite 
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leap of faith the world of science might consider 
in its epistemological approach to knowledge? As 
Nobel Laureate, Dr. Gerald M. Edelman wrote, “The 
position I have taken is that the naturalization of 
epistemology must account not only for scientific 
truth, but also for the biological origins in human 
thought and consciousness of the various other 
forms of truth (Edelman, 2006).

RRR could provide a framework around which 
humans can learn what love is and how to love 
all life.  As Murthy said, “Loneliness and building 
a more connected future, is an urgent mission 
that we can and must tackle together” (Murthy, 
2020). To be loved and to love could be the single 
highest calling of humanity. With it, the human 
species thrives. Without it, the human species 
might only survive.  Perhaps it is in recognizing 
unconditional love expressed to all via pleasurable 
biological nature that we could have a framework 
around which to redefine what home, family, 
community, country, and even the world means.  
A “culture of social support” (Vila, 2021), so 
that, at our core, our very essence, we recognize 
we are all the same.  We are all in search of the 
same, to be loved unconditionally.  It is hoped 
that the RRR Hypothesis will evolve into a theory 
that will encourage future research based on its 
hypothetical framework into studying the subjects 
of pleasurable biological nature, life’s essence, love, 
unconditional love, and their interconnectedness 
with restoring the human condition of loneliness 
and by extension, our interconnectedness with each 
other, with the world and our planet. In the end, 
RRR, its manifestation and our metamorphosis, is 
a personal journey of which Joseph Campbell calls, 
“the hero’s journey” (Flowers, (Ed.), 1988). 

Future Research

Better understanding the fundamental human 
need to be loved unconditionally, could provide 
invaluable information and a road map for 
our restoration as a species and as a planet. 
It is recognized numerous variables exist and 
identifying any cause-and-effect correlation 

between pleasurable biological nature, life’s 
essence, originating life, unconditional love and 
loneliness is a very real challenge. RRR Hypothesis 
provides one possible framework around which 
to conduct future research based on combining 
two approaches.  Approach number one resides in 
the scientific world of “hard” empirical scientific 
evidence and approach number two resides in 
the spiritual world of “soft” empirical scientific 
evidence. 

Based on the concept of homeostasis, one approach 
suggests gathering empirically measurable (hard) 
scientific evidence focused on the Sympathetic and 
Parasympathetic Nervous Systems (Autonomic 
Nervous Systems), physiological responses 
when chronically lonely humans are exposed to 
expressions of life and pleasurable biological nature 
via living plant material versus non-living plant 
material (that appears alive), or no plant material 
at all. Data points to measure these therapeutic 
mechanisms might include blood pressure, heart 
rate, heart rate recovery time, heart rate variability, 
respiration rate, systolic and diastolic blood 
pressure, peripheral and cerebral oxygen saturation, 
increased salivary cortisol to name but a few. The 
other approach suggests gathering empirically 
measurable (soft) scientific evidence focused on the 
spiritual psychophysiological qualities experienced 
when chronically lonely humans are exposed to 
expressions of life via pleasurable biological nature 
and those mechanisms that are therapeutic such as 
feelings of awe, peace, non-judgmental acceptance, 
love and a deep unconditional connectedness with 
the ineffable.
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Figure 1 
Conceptual "flow" model identifying stages of development.
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You are invited to submit manuscripts for 
consideration for publication in the Journal 
of Therapeutic Horticulture. Manuscripts 
may include research projects, case studies, 
program and services descriptions, therapeutic 
practice descriptions, therapeutic horticulture 
philosophies, therapeutic design project 
descriptions, relevant book reviews, and other 
related topics.

Manuscripts should be submitted to one of the 
following sections:

Research 
Includes manuscripts of research reports and case 
studies that contain research components such as 
a research question, objective, literature review, 
data collection and analysis, and results and 
conclusion.

Practice Forum 
Includes manuscripts describing horticultural 
therapy and related programs, case reports, 
teaching techniques and tools, and other related 
items.

Therapeutic Landscape and Garden Design 
Includes manuscripts on the design, history, and/
or theory of gardens and other landscapes as they 
relate to the field of horticultural therapy.

Issues in the Profession 
Includes manuscripts on such topics as education 
and training, professional or organizational issues, 
legislative issues, or other related areas.

Horticultural Therapy and the Community 
Includes manuscripts on the interaction of 
horticultural therapy issues and the community at 
large.

Upon Reflection 
Includes thoughts on the more philosophical, 
reflective, and/or spiritual aspects of therapeutic 
horticulture. 
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Manuscript submissions to the JTH should be 
sent as an e-mail attachment in Microsoft Word. 
Manuscripts must represent original material that 
has not been previously published or that is not 
under consideration for publication elsewhere. 
In addition, authors are required to submit an 
abstract of the manuscript and a brief biography. 
If the author does not have mastery of the English 
language, the manuscript must be professionally 
translated before being submitted. 

Authors are asked to follow AHTA’s published 
definitions when describing horticultural therapy 
and related programs in their manuscript, 
please include funding and conflict of interest 
statements. References should follow the 
author-date format. The authority for style is the 
Publication Manual of the American Psychological 
Association. For more information on style and 
formatting, please contact the editor-in-chief.

Manuscripts must be accompanied by a cover 
letter indicating that the work is intended for 
publication and to which section it is being 
submitted. Graphics and photographic images are 
acceptable and encouraged if relevant. Authors 
whose manuscripts are accepted for publication 
in the JTH will be required to submit a rights 
assignment form. Manuscripts accepted for 
publication will undergo an editing process and 
be forwarded to the author for final clearance 
before publication. 

The editorial board will consider quality, 
practicality, timeliness, and relevance to the area 
of therapeutic horticulture.

Send cover letter, manuscript, abstract, brief 
biography, include funding, author contributions 
and conflict of interest statement.
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Editor-in-Chief 
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