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ARTICLE INFO ABSTRACT
Keywords: Developmental disabilities pose challenges for the entire family, making it crucial to enhance
Green care family resilience and promote a positive outlook for all members. This study aimed to investigate
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Gardening
Family support

the impact of an agro-healing program based on horticultural activities using a family resilience
framework among families with children with developmental disabilities in South Korea. A total
of 15 participants, including children with developmental disabilities, from 6 families were
recruited for the research. The program entailed conducting a 90-min agro-healing program
based on horticultural activities for 8 weeks; a total of 8 sessions were delivered weekly. The
Family Resilience Scale, Family Adaptability Scale, Korean Perceived Stress Scale, Social Skills
Rating Scale, and Satisfaction Survey Questionnaire were utilized to evaluate the program’s
impact. The analysis of the agro-healing program’s effects revealed that family resilience in
families with children with developmental disabilities improved significantly. Additionally, the
parents’ stress levels decreased, and social skills of the children with developmental disabilities
improved. The agro-healing program based on horticultural activities can serve as a social support
measure to enhance psychological and social well-being and aid recovery in families with chil-
dren with developmental disabilities.

1. Introduction

Family, as a social unit based on emotional and physical support, consists of two or more people who share mutual expectations,
intimacy, and continuous protection [1]. Its functions are highly significant. From the perspective of these family functions, families
with children with disabilities face various difficulties and constraints, greatly impacting overall family function.

“Developmental disabilities” encompass a wide range of cognitive and physical disabilities, each manifesting early in a child’s
development and persisting throughout life. Developmental disabilities occur among all racial, ethnic, and socioeconomic groups.
Recent estimates in the United States show that about 1 in 6, or about 17 %, of children aged 3 through 17 years have one or more
developmental disabilities [2]. Children with developmental disabilities (CWDD) often have low cognitive abilities, communication
challenges, and frequent behavioral problems [3], which can weaken their mobility and limit their ability to participate in daily
activities. For parents of CWDD, caregiving is a lifelong task, continuing throughout their child’s life. The high physical and emotional
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demands experienced by families of CWDD place significant burdens on parents [4] and limit the time parents can spend with their
other children, causing severe emotional and social effects. Overall, these families’ economic, physical, emotional, and social demands
often result in higher levels of constraints and stress, weakening overall family function [5]. Caring for a child with disabilities is
typically more closely associated with the roles and responsibilities of mothers than fathers [6,7]. In many cases, mothers quit their
jobs to care for their disabled children, which increases their likelihood of experiencing stress and health issues [8].

However, families of CWDD do not experience only adverse outcomes. Previous studies indicate that these families can have
positive experiences, such as satisfaction and joy from caring for their disabled child [9], strengthened family cohesion [10], personal
strength and growth [11], and becoming better parents because of their child [12]. These studies suggest that family resilience in-
fluences caregiving stress in families with CWDD. In other words, positive interpretations of the caregiving experience can help
families perceive positive experiences, contributing to healthy family functioning [13].

Family resilience focuses on how families perceive and cope with stress rather than the difficulties and crises themselves,
emphasizing the potential for the family system to lead to adaptation [14]. Based on the perspective of strength, family resilience
enables successful family adaptation even in high-risk situations, such as raising a child with a disability, which can lead to increased
family cohesion, flexibility, and interaction. According to Halstead et al. [15], resilience and sustained caregiving ability are closely
related concepts, and the well-being of mothers of disabled children is crucial. As parents need to care for their children over long
periods, maintaining caregiving ability is vital for the welfare of children with disabilities [16]. Providing support to reduce the anxiety
and stress experienced by parents of CWDD is essential. In line with health and well-being, the "Healthy People 2030" report aims to
reduce the prevalence of anxiety and depression among family caregivers of individuals with disabilities [17].

In short, CWDD face significant physical, cognitive, and socio-emotional challenges, which can negatively impact the family
members’ quality of life. Parental resilience is a critical factor in indirectly supporting these children by helping parents adapt to stress
and challenges, thereby fostering a positive parent-child relationship and enhancing the child’s quality of life. Specifically, when
parents have a good understanding of their child’s characteristics, access social support, and maintain a positive perception of
parenting, they can provide positive parenting in difficult situations, significantly improving the well-being of CWDD.

Recent studies have emphasized the significant role of the natural environment in supporting health and well-being [18], high-
lighting three key theories about the relationship between nature and humans: the biophilia hypothesis, attention restoration theory,
and stress recovery theory [19-21]. Based on natural environmental elements, these health-promotion interventions are known in
Europe as “Green Care,” including a wide range of interventions such as nature-based rehabilitation, care farm, social farm, horti-
cultural therapy, and animal-assisted interventions, all sharing the common goal of "healing through agricultural activities."

Green Care has developed alongside each country’s cultural and economic conditions, thus showing different aspects across na-
tions. In the UK, it provides healing and social services, targeting individuals with mental health issues such as mental disorders,
learning disabilities, and autism. In Germany, it focuses on health, employment, education, and therapy for people with disabilities and
those in need of social farming. Italy emphasizes it for labor integration in vulnerable groups [22], whereas Norway targets it for
children, adolescents, the elderly, and individuals with mental illness [23]. In South Korea, research on agro-healing has been actively
conducted since 2013, and the Agro-healing Act was enacted in March 2021. Agro-healing, which promotes all citizens’ psychological,
social, physical, and cognitive health through agriculture, rural resources (plants, animals, rural environment, and rural culture), or
related activities and products, has been developing theoretically and practically through joint research with experts in related fields.
After discussion and agreement on its concept and advanced cases, it was first used in 2013 [24]. This law defines the agro-healing
industry, the scope of support, and implementation methods. This study is closely related to the Agro-Healing Act, as it evaluates
the effects of a horticultural activity-based agro-healing program and seeks to explore ways to support it. The analysis of agro-healing
trends in South Korea shows that 57.8 % of the participants are special needs-necessary individuals (including those with physical
disabilities, stroke, cancer, prisoners, and dementia patients) [25]. Recent Green Care studies cover care and support services for
diverse client groups and purposes, including dementia patients [23,26,27], family health-care farming [28], individuals with mental
issues [29-31], trauma survivors [32], children with autism [33,34], and vocational rehabilitation for people with disabilities [35].
Green Care effectively targets individuals needing care, providing healing benefits in physical, emotional, cognitive, social, and
vocational rehabilitation [36].

Bronfenbrenner [37] notes that cultural, socioeconomic, and environmental factors vary by country in the upbringing and care of
children with developmental disabilities, requiring ongoing research and attention from a micro perspective of individuals and
families. Families of CWDD have the most powerful and lasting impact on CWDD by contributing to the healthy development of the
family itself [38]. Therefore, social support, such as family-centered programs and services, is essential to enhance family resilience.
Additionally, since the care and support system for CWDD significantly impacts the quality of family life [39,40], it is crucial to provide
support services continuously. Recently, studies on the effects of agro-healing on families have been published. Agro-healing programs
for families have been shown to improve family communication skills, mothers’ psychological health, and children’s emotional in-
telligence [28], and positive results in dietary habits have been observed among families participating in family gardens [41-43].
Additionally, interviews with eight families and children hospitalized in pediatric wards over five weeks indicated that experiences at
Fairy Gardens led to positive outcomes through healing, rest, and social interaction [44]. While various cases involving different
families have been reported in existing studies, there is no research on the effects of agro-healing on families with CWDD.

Therefore, research on the impacts of agro-healing programs based on natural environmental elements on the psychological and
social health and recovery of families with CWDD is necessary. This study aims to develop an agro-healing program based on horti-
cultural activities, using the framework of family resilience, apply it to CWDD families, and examine its effects.
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2. Method
2.1. Research participants

For this study, we recruited program participants of families of CWDs in K City through announcements posted at local disability
welfare facilities, targeting CWDD-aged elementary schools and above, along with their parents and their non-CWDD siblings. Before
the study, the researcher conducted an orientation session with the participants to explain the research purpose procedures, and
obtained written consent from those who voluntarily agreed to participate. For CWDD (intellectual disabilities and autism), additional
written consent from legal guardians was obtained. In the end, 6 families from K City participated, with 15 participants. Considering
the diversity in family structures, we put no restrictions on whether the mother or father participated; however, in this study, the
parent participants were all mothers. The mothers of CWDDs were aged in their 30s (1), 40s (4), and 50s (1), with an average age of
44.8 years.

Nine child participants were included in the study: five with intellectual disabilities, two with autism, and two non-disabilities
siblings (Table 1). The children ranged in age from elementary to high school (average age: 15.7 years) and included seven boys
(78 %) and two girls (22 %). The Institutional Review Board at Konkuk University approved this study (IRB:7001355-202208-HR-
571).

2.2. Development of the agro-healing program

This research was conducted at an agro-healing farm in City K, South Korea. The farm is a facility with a total area of 2800 square
meters. Before the full-scale development of the program, we analyzed the resources of the agro-healing farm, which is a crucial step
for designing a suitable program for the participants. This step is also essential for economically utilizing the farm’s resources. For the
development of the program, we investigated the plant resources available at the farm, including crops and horticultural plants. Four
researchers visited the site three times, documenting the names of crops that could be cultivated at the farm and organizing horti-
cultural activities that could be employed during crop cultivation using prepared forms. Through this process, plant resources
applicable to the agro-healing program were identified as follows (Table 2). The plant resources identified through this process were
integrated into horticultural activities in this research, including plant cultivation, management, propagation, harvesting, cooking and
utilizing the produce, and appreciating the plants.

A series of pre-meetings were held to understand the needs of CWDD families during the development stage of the agro-healing
program. Through the literature review, we identified the main issues: parental stress; emotional, social, and cognitive issues of
CWDD; and family relationship tension. Additionally, we recognized the major needs of family resilience and well-being. Family
resilience is maintaining and recovering emotional bonds and cohesion despite various crises and difficulties the family faces [14].
Therefore, the research team incorporated insights from pre-meetings to design a program based on the key elements of the family
resilience theory, including belief systems, organizational patterns, and communication processes. Moreover, a meta-analysis of the
effects of nature-based activities and horticultural therapy verified that the effective intervention period is generally 8-12 weeks, with
activity sessions ranging from 20 to 90 min [45-47]. Regarding the size of the target group for the ago-healing program, in a study of a
healing garden program for adolescents with autism, the number of program participants was 8 [48]. When conducting group sessions
rather than one-on-one sessions, a group size of up to 15 participants is suitable, with 7-8 participants suggested for group counseling
[49]. This size allows for active group dynamics and sufficient feedback exchange without participants feeling neglected within the
given time. Considering these previous studies, the agro-healing program based on horticultural activities was developed to be con-
ducted once a week, with each session lasting 90 min for eight sessions. The agro-healing program, which is based on horticultural
activities and incorporates the three elements of family resilience, is outlined as follows (Fig. 1).

Each session was organized to include farm work using plant resources from the healing farm, horticultural activities, healing
garden walks, and viewing. This agro-healing program provided a positive experience, helping families flexibly cope with challenges
they encounter through farm work activities. Furthermore, it included stages of healing intervention that enhance communication
skills by fostering cooperation among family members, social adaptation in new relationships, and free expression during activities.

Table 1
General characteristics of child participants.
Category Number/Rate (%)

Sex Male 7 (78 %)
Female 2 (22 %)
School Elementary 2 (22 %)
Middle 5 (56 %)
High 2 (22 %)
Disability CWDD* Intellectual disability 5 (56 %)
Autism 2 (22 %)
Non-CWDD 2 (22 %)

@ CWDD: Children With Developmental Disabilities.
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Table 2
Plant resources applied in the agro-healing program.
Category Plant resources
Vegetables Chinese Cabbage, Radish, Green Onions, Lettuce
Ornamental plants (including annuals Pasqueflower, Daisy, Dendranthema Zawadskii, Golden Sedum, Violet, Hosta, Daffodil, Tulip
and bulbs)
Trees and shrubs Cornelian Cherry, Emerald Green Arborvitae, Dawn Redwood, Persian Silk Tree, Heavenly Bamboo, Boxwood, Rose of
Sharon, Panicle Hydrangea, Weigela, Spirea
Fruit trees Cherry Tree, Apricot Tree, Flowering Quince, Korean Whitebeam, Young Citrus Tree
Herbs Lavender, Rosemary, Peppermint, Lemon Balm, Basil, Apple Mint, Chamomile
CWDD Family Family Agro-healin
Problems Resilience gpmgmm & Expected Effects

1. Creating a family
vegetable garden
Planting autumn seeding
Creating a family dish + Family Resilience

. . + Belief system
« Emotional, social,

and cognitive

. o garden Enhancement

issues of CWDD + O | + 4. Making an 0 + Parental Stress
* Parental stress patterns fruit wreath Reduction

Lol

+ Tension in family 5. Healing garden . CWDD Social
relationships lunchbox skills
+ Communication 6. Dyeing with Chestnut Enhancement
process flowers
7. Making Citrus Cordial
8. Tea party

Fig. 1. Agro-healing program applying family resilience framework.

a. Family vegetable

garden name tags, c. Healing garden walk,
b. Soil mixing, Watering,
Herbarium,  Lettuce Breathing, Healing
applying  Fertilizer,
sandwich, Making Garden party, Herb
Harvesting radish
pressed flower frame experience activities

with family

Fig. 2. Examples of the agro-healing program.
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2.3. Implementation of the agro-healing program for families with CWDD

The agro-healing program based on horticultural activities was conducted once a week for 8 weeks, with each session lasting 90
min, totaling 8 sessions. The space was designed considering the user’s healing needs and safety, ensuring stability, eco-friendliness,
comfort, and accessibility.

Each CWDD family participating in this study was provided a raised planter box (2.0 x 1.0m) growing a vegetable garden. Each
program session was structured into three stages: introduction, development, and closing. During the introduction stage, participants
were encouraged to understand the session’s central theme and goals related to the program in an open atmosphere. In the devel-
opment stage, horticultural activities integrating the family resilience framework were organically linked to achieving activity goals
(Fig. 2). In the closing stage, feedback from each activity of the agro-healing program based on horticultural activities was briefly
observed and recorded, including parents’ conversations and reactions and observations of conversations or behaviors of CWDD, for
reference in the post-evaluation.

For example, in the first session of the “Creating a Family Vegetable Garden” during the introduction stage of the agro-healing
program, the horticultural therapists and families. During the development stage, families assigned names to their individual
planter boxes for horticultural activities (a) and created "Family vegetable garden name tags.” Horticultural activities (b) allowed
CWDD families to explore their planter boxes, engage in various agricultural tasks, and understand their roles. The discussions
included expectations for harvesting and utilizing vegetables and challenges related to management tasks such as watering and pest
control. During the initial soil mixing activity, the horticultural therapist ensured that CWDD and their parents could participate
without difficulty in activities such as touching the soil and mixing fertilizer. Horticultural activities (c) supported participants in
recognizing and expressing their emotions through breathing and walking in nature, helping them focus on current activities.
Throughout the agro-healing program, the horticultural therapist listened to and observed family conversations, roles, and problem-
solving methods, intervening appropriately based on the process of family resilience. In the second session’s horticultural activities (b),
the horticultural therapist encouraged the division of roles based on the strengths of the CWDD families and provided repetitive
training until the CWDD participants became familiar and comfortable with their assigned horticultural activities. CWDD participants
showed interest and enjoyment in watering activities. The horticultural therapist instructed them on how to handle watering cans,
carry water, prevent splashing, and bend their bodies as needed. As a result of such interventions, CWDD participants responded
positively, with one stating, "Watering plants is fun. It was difficult at first, but now I can do it well" (Child participant K with in-
tellectual disability, male). Parents of CWDD participants provided feedback such as, "It’s a simple activity, but through repeated
practice, our child seems to have gained confidence" (Parent of Child participant S with intellectual disability). During horticultural
activities (c), CWDD families identified and expressed their current emotions through breathing exercises and walks in nature. CWDD
participants observed nature, harvested fruits, showed interest in nearby flowers, and experienced sensory stimuli without external
interference. Parents of CWDD participants spent time in nature during walks, enabling them to recover emotionally and share these
experiences with other parents. During the closing stage, CWDD families shared their experiences and reflections on the activities,
eagerly anticipating the next gathering while offering positive support and encouragement.

The agro-healing program was led by a certified horticultural therapist (Level 1) and supported by three assistant researchers.

2.4. Evaluation

This study employed evaluation tools to measure family resilience, family adaptability, perceived stress, and social skills of the
child before and after implementing the agro-healing program. Additionally, participant satisfaction with the activities was surveyed
after the program. This provided direct feedback on the program’s effectiveness and served as foundational data for improving the
program based on participants’ subjective experiences.

The Family Resilience Framework Scale [50], based on Walsh’s theory adopted by Kim [51], was used to measure family resilience.
The Family Resilience Framework Scale consists of elements pertaining to belief systems, organizational patterns, and communication
processes, each assessed using a 5-point Likert scale. The Cronbach’s alpha was 0.78.

The Family Adaptability Scale is a modified version of the Parent Attitude Research Inventory, developed by Schaefer and Bell [52]
to measure social functioning in South Korea. It consists of 15 items, 13 of which are scored on a five-point Likert scale, including
reverse-scored items. Cronbach’s alpha was 0.88.

The Korean Perceived Stress Scale measured parents’ stress levels. This instrument is an adapted version of the Perceived Stress
Scale, developed by Cohen, Kamarck, and Mermelstein [53], modified to fit the South Korean context. Participants responded based on
their feelings over the past month, aiming to assess their general stress levels. The scale consists of 14 items rated on a five-point Likert
scale, with items 4, 5, 6, 7, 10, and 13 being reverse-coded. The Cronbach’s alpha was 0.76.

The Social Skill Rating System is based on the social skill-rating system Teacher Form Elementary Level, developed by Gresham and
Elliot [54]. It measures a wide range of social behavior in children aged 3-18 years, and there are three types: for parents, teachers, and
for self-reporting. This study used the form for teachers. The teacher form consists of 30 questions with three subfactors: cooperation,
assertiveness, and self-control. It is a 3-point scale test strip that is scored according to the frequency of the behavior, with a score of 0 if
the behavior is not observed at all, 1 point if the behavior occurs occasionally, and 2 points if the behavior occurs frequently. The
Cronbach’s alpha was 0.77.

After the program’s completion, participants’ satisfaction with it was assessed. The assessment included items such as activity
satisfaction, satisfaction with the duration and frequency of the activities, the most enjoyable program, understanding of the program,
and willingness to participate in future programs.
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2.5. Data analysis

The participants’ demographic data and the satisfaction survey results were analyzed using descriptive statistics in Excel (Microsoft
Office 2007; Microsoft Corp., Redmond, WA, USA). SPSS Statistics software (version 24 for Windows; IBM, Armonk, NY, USA) was
used to examine pre- and post-changes in family resilience, K-perceived stress, family adaptation, and social skill ratings. The Wilcoxon
signed-rank and non-parametric test for paired samples were conducted.

3. Results
3.1. Family resilience

The pre-and post-program measurements indicated that overall family resilience increased from an average score of 325.50 (pre-
program) to 343.68 (post-program), showing a statistically significant change (p = 0.043) (Table 3). When examining the three
components of family resilience, the belief systems showed an increase in the average score from 170.50 to 175.67, but this change was
not statistically significant (p = 0.344). The organizational patterns significantly increased the average score from 124.33 to 135.17 (p
= 0.028). For communication processes, the average score increased from 43.17 (pre-program) to 44.67 (post-program), but the result
was not statistically significant (p = 0.077) (Table 3).

3.2. Family adaptation

The pre- and post-program measurements indicated that family adaptation did not change significantly (Table 4).

3.3. Korean perceived stress

The pre- and post-program measurements indicated that the average score of perceived stress significantly decreased from 25.00
before the program to 20.33 after the program (p = 0.046) (Table 5), indicating an improvement in the level of perceived stress.

3.4. Social skill rating system

The pre- and post-program measurements indicated that the social skills assessment scale score increased from 15.29 before the
program to 36.86 after the program, showing a significant improvement (p = 0.018) (Table 6).

3.5. Satisfaction with the ago-healing program

After completion of the agro-healing program, the preferences and satisfaction levels of two groups, parents and children, were
evaluated. In the ranking of preferred activities across the eight sessions, children showed a high preference for “Healing garden lunch
box” (Session 5, 55 %), “Dyeing with chestnut flower” (Session 6, 55 %), and “Making an autumn fruit wreath” (Sessions 4, 44 %).
Parents preferred “Creating a family vegetable garden” (Session 1, 83 %), “Making an autumn fruit wreath” (Session 4, 66 %), and
“Healing garden lunch box and making citrus cordial” (Sessions 5 and 7, 55 %) (Fig. 3).

Additionally, a satisfaction survey of the program evaluated five aspects: overall content of activities, duration, frequency, un-
derstanding of activities, and willingness to participate. Parents of CWDD showed very high levels of satisfaction in activity content
(100 %), duration (83.3 %), frequency (83.3 %), and understanding (100 %). Child participants (including CWDD and non-CWDD)
exhibited relatively high satisfaction in activity content (100 %), duration (55.6 %), frequency (77.8 %), and understanding (77.8
%). Moreover, the re-participation willingness rate was 90 % for children and 100 % for parents. The program’s re-participation rate
for CWDD families was 90 %.

Table 3
Family resilience before and after implementing the agro-healing program.
Variables Mean (SD) z p
Pre-test Post-test
Belief systems 170.50(32.29) 175.67(29.48) —0.946" 0.344 N8
Organizational patterns 124.33(8.36) 135.17(11.62) -2.201" 0.028"
Communication processes 43.17(4.54) 44.67(3.83) -1.769" 0.077 ¢
Overall family resilience 325.50(20.75) 343.67(20.68) —2.023" 0.043"

Note. NS, nonsignificant.
@ indicates significant at p < 0.05; Z indicates the Wilcoxon signed-rank test.

Y indicates the rank of negative significance.
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Table 4
Families adaptation before and after implementing the agro-healing program.
Variables Mean (SD) Z P
Pre-test Post-test
Family adaptation 51.67(6.02) 51.67(11.17) —0.674° 0.500 NS

Note. NS indicates nonsignificant; Z indicates the Wilcoxon signed-rank test; ® indicates the rank of negative significance.

Table 5
Scores on Korean Perceived Stress Scale before and after implementing the agro-healing program.
Variables Mean (SD) Z P
Pre-test Post-test
Social Skills Rating system 25.00(2.90) 20.33(3.45) —-1.997" 0.046"

Note. NS, nonsignificant.
# indicates significant at p < 0.05; Z indicates the Wilcoxon signed-rank test.
Y indicates the rank of negative significance.

Table 6
Scores on Social Skiils Rating Scale before and after implementing the agro-healing program.
Variables Mean (SD) Z P
Pre-test Post-test
Social skills rating 15.29(9.43) 36.86(13.89) —2.366" 0.018"

Note. NS, nonsignificant.
2 indicates significant at p < 0.05; Z indicates the Wilcoxon signed-rank test.
Y indicates the rank of negative significance.

(8)33%
(7)22%
(5,6)55%
Children
(4)44%

D (3)33%

(2)22%
(1)33%

(8) 0%

I (7)50%

(6)17%

(5) 50%
(3)33%

(2)0%

N, (1,8:3%

m 8.Tea party ® 7. Making Citrus cordial
6. Chestrut flower dyeing m 5. Creating a garden lunch box
m 4. When the fruitis ready m 3. Creating a family dish garden
® 2. Planting for autumn m 1. Creating a family vegetable garden

Fig. 3. Participants’ preferences for sessions of the agro-healing program.
4. Discussion

The agro-healing program based on horticultural activities applying the family resilience framework was found to contribute to the
recovery of family resilience, reduction of parental stress in CWDD families, and improvement of CWDD’s social skills.

The belief systems within the framework of family resilience theory refer to how family members interpret and attribute activities,
creating a family vegetable garden, touching soil, and nurturing plants under the warm sunlight, thereby depending on each other and
experiencing positive interactions. Previous studies have shown that individuals with intellectual disabilities often exhibit low
motivation and apathy, but designing agricultural activities with appropriate difficulty levels ensures successful experiences, leading
to positive effects [55]. Skills in vegetable cultivation and harvesting can enhance self-efficacy among families, promoting the
achievement of their goals [56]. Additionally, research by Greeff and Nolting [57] with parents of children with disabilities in South
Africa showed their participation in processes such as creating meaning, reinterpreting crises as opportunities for growth, actively
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accepting new experiences, relying on each other to overcome adversity, and adapting better to crises arising from the birth of a
disabled child. Such approaches in agro-healing align with the concept of family resilience, where families of CWDD accept their
current situations while supporting and trusting one another [58-60].

The organizational patterns of family resilience refer to the connectivity between the family system’s stability and its ability to
adapt to change, integrating external socio-economic resources. Horticultural activities facilitate role distribution through cooperative
efforts in crop cultivation, fostering mutual understanding, collaboration, and responsibility-sharing, thereby strengthening family
cohesion [61-63]. Group activities based on mutual respect and cooperation can improve interpersonal relationships and enhance
self-efficacy, self-esteem, and overall quality of life [55]. Furthermore, agricultural activities can aid vocational rehabilitation,
improving skills and productivity [60-64]. Breitkreuz, Wunderli, Savage, and McConnell [56] highlighted the importance of social
support from local communities such as family, friends, neighbors, healthcare professionals, and churches for parents of children with
disabilities in their daily lives. In this study, sharing experiences with the local society through agro-healing activities improved the
sense of community of families with CWDD.

Throughout the program’s implementation, CWDD and non-CWDD families engaged in task performance through role distribution
and collaboration processes, sharing information, and increased psychological support and solidarity among parents of CWDD. While
significant communication changes were not evident in the communication elements before and after the program, improvements
were noted. Previous studies have indicated that agro-healing interventions significantly enhance communication between mothers
and typically developing children [28,29]. In this study, families included two households with children diagnosed with autism
spectrum disorder and one household with siblings all diagnosed with intellectual disabilities. This context highlights the need for
tailored agro-healing approaches to enhance communication, fostering emotional expression and empathy through various natural
activities, thus strengthening family members’ emotional bonds.

Ultimately, the elements of family resilience applied in the agro-healing program based on horticultural activities interact syn-
ergistically, enhancing the family resilience framework described by Walsh [65] and enabling families of CWDD to cope better with
stress and achieve positive changes and growth.

Family adaptation refers to the family system’s ability to adjust and regulate in response to new situations or changes, with family
adaptability indicating dynamic changes in leadership, relational rules, and function [66]. According to Olson’s circumplex model,
average levels of family cohesion and adaptability are desirable, although there are cultural differences in family cohesion and
adaptability [67]. In this study, significant results related to family adaptation were not obtained, likely due to cultural factors such as
differences in the perception of receiving help without others’ assistance and strong family regulations prevalent in Eastern and
Western societies [68]. In South Korea, caregiving patterns are predominantly led by women, homemakers, residents, or spouses. In
this study, it was presumed that adjusting roles and initiating changes within families solely through maternal participation was
challenging, considering these characteristics of Korean caregiving. Such differences underscore the importance of considering cul-
tural contexts when evaluating family systems and intervening with support programs.

Mothers of disabled children typically bear greater caregiving burden and experience higher levels of stress compared to mothers of
normally developing children [69]. Research indicates that mothers of children with ASD experience higher levels of anxiety compared
to mothers of children with intellectual disabilities [70]. Continued exposure to the stigma associated with parenting disabled children
affects parental adaptation strategies and negative impacts on parents’ emotions and behaviors [71,72]. However, this study showed
significant effects of stress reduction among CWDD parents. Horticultural activities in natural environments effectively improve
mental health and nervous conditions [73,74]. Spending time in natural surroundings positively affects mood, stress reduction,
concentration, and self-esteem [75]. According to research on plant and human psychophysiology, natural landscapes increase
parasympathetic nervous system activity, inhibit sympathetic nervous system activity, and reduce blood pressure and heart rate
[76-79]. Staring at green plants stabilizes the human autonomic nervous system and activates the alpha wave frequency of brain
waves, leading to physiological and psychological relaxation [80,81]. In addition, when performing work activities in an environment
with plants, the sympathetic nerve activity and oxyhemoglobin of the worker’s left frontal cortex are reduced, resulting in physio-
logical relaxation [82]. Park et al. [83] conducted metabolomic profiling to investigate the effects of horticultural interventions on
cognitive function and reported that increasing tryptophan and serotonin levels in the serum of older adults positively impacts psy-
chological and cognitive health. Additionally, contact with M. vaccae in soil influences human metabolism and autonomic responses,
leading to an increase in alpha waves in the occipital cortex and decrease in heart rate, thereby stabilizing the autonomic nervous
system [84]. These mechanisms are being studied to understand further the psychophysiological effects obtained through interactions
with nature.

Furthermore, participation in social support programs like therapeutic horticulture affects social support and recovery through
interactions with other parents of disabled children [85], enhancing family resilience, reducing stress levels, and alleviating psy-
chological distress [86,87]. Therefore, previous research findings align with this study’s results.

Participating in the agro-healing program based on horticultural activities significantly enhanced social skills among CWDD
participants. The primary characteristics of developmental disabilities, such as deficits in emotional regulation, affect autonomy, social
competence, and daily living skills, making it difficult for CWDD individuals to live independently [88,89]. Therefore, individuals with
developmental disabilities need to practice emotional regulation techniques and may require various support services and tailored
educational programs. In this study, trained horticultural therapists and assistant researchers observed and appropriately intervened in
the conversations and behaviors of CWDD, promoting emotional stability through sensory stimulation and interaction with plants.
Participants gained confidence and responsibility and enhanced interaction with other family members through repeated training in
agricultural activities such as watering and harvesting cycles. According to previous studies, students with intellectual disabilities who
participated in hydroponic cultivation programs saw significant improvements in their emotional behaviors and related subcategories
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such as impulsivity-discouragement and socialization [90], enhancing attention and social skills [91], and improving emotional and
behavioral resilience in green spaces such as gardens [92]. These findings suggest that agro-healing based on horticultural activities
positively influences emotional recovery, including social skills, among CWDD.

During the implementation of the agro-healing program based on horticultural activities, the framework of family resilience was
expressed through the actions and dialogues of children with disabilities and their parents and through observations. Families of
CWDD faced stressors such as anxiety about new environments and attempts at agricultural work, as well as concerns about re-
lationships with other families. Yet, they demonstrated understanding and shared roles in resolving these situations. Thus, family
resilience when facing diverse crises [93] can dynamically improve, particularly regarding encouraging families of CWDD to adapt to
new situations and promote healthy individual development through close interaction and positive support.

In conclusion, these findings suggest that agro-healing programs can positively affect participants’ mental health and psycho-
physiological state through horticultural activities in natural environments. Horticultural activities promote stress reduction, auto-
nomic nervous system stabilization, and psychological relaxation, contributing to improvements in participants’ mental and cognitive
health as an outcome of the program. However, an in-depth analysis of the mechanisms through which agro-healing programs produce
psychophysiological effects could be a valuable focus for future research.

5. Limitations

This study has several limitations. It is a single-group study without a control group, which weakens the validity of the research, and
the small sample size of 15 participants from 6 families limits robust conclusions about the effects. As a result, the findings’ gener-
alizability may be limited. However, this study focuses on children with developmental disabilities and their families, and it is a
practical challenge to significantly increase the number of participants in this type of research. Therefore, to enhance the generaliz-
ability of this study, we suggest that the agro-healing program implemented here be repeated in future studies with a larger number of
participants to verify its effectiveness further. In future research, if the opportunity arises, we will consider these points and refine the
study design and methodology accordingly.

The difficulty in involving fathers can be explained by the fact that, in South Korea, caregiving for children with disabilities is
primarily undertaken by female caregivers or mothers. The nature of caregiving varies culturally across different countries. Never-
theless, given that paternal involvement could impact family resilience differently, further research is needed in this area.

Recent European research on care farms for quality of life and sustainability [89] indicated evaluation methods such as interviews
(43 %), surveys (41 %), and participant observation (8 %). In this study, researchers developed and implemented a program to examine
how an ago-healing program based on horticultural activities interventions affects interactions within CWDD families through direct
evaluations. The results confirmed a positive impact on the quality of life for CWDD families. Building on this study, future research
could explore the long-term effects of agro-healing programs. Investigating the sustained impact of continuous participation in hor-
ticultural activities on mental health, stress levels, and cognitive function would provide valuable insights into the enduring benefits of
such programs. Additionally, future studies could examine the applicability of agro-healing programs for diverse populations,
including individuals with developmental disabilities. By analyzing how program effects vary across different age groups, types of
disabilities, and family structures, researchers can develop tailored programs that meet specific needs, ultimately broadening the reach
and impact of agro-healing initiatives.

Future research targeting families from diverse racial and socio-economic backgrounds is necessary to overcome the cultural
context-specific limitations in South Korea and provide generalized insights into relevant healing agriculture.

6. Conclusions

The study examined the impact of an agro-healing program based on horticultural activities on the psychological and social well-
being and family resilience of families with CWDD. A systematic agro-healing program based on horticultural activities, incorporating
intervention based on family resilience theory, was developed and implemented to achieve this. The study’s results indicated positive
effects, including reduced stress among participating mothers, improved social skills of CWDD, and enhanced family resilience.

The agro-healing program based on horticultural activities can benefit CWDD families and other groups needing various social
support. Practitioners and policymakers should explore ways to introduce this program to communities and adjust it to suit different
groups. It is important to continuously evaluate the program’s effectiveness and incorporate feedback for improvement. This will
enhance the program’s practicality and allow more families to benefit from it. Additionally, to expand the program’s scope, it is
essential to adopt a customized approach that considers diverse cultural backgrounds and types of disabilities. This will enable the
development of a program that can be effectively applied across various cultural contexts.
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