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Abstract

Purpose: The study examined the effect of sensory gardens on
individuals with intellectual and developmental disabilities.

Methods: A mixed-method research design was administered over
a three-month period with 21 participants (n=21). Participants were
18 years of age or older, had a diagnosis of intellectual disability, and
attended an adult day center in the southeastern part of the United
States. Pre- and post- surveys using researcher modified Block
Rating Scale were used to gather quantitative data on mood upon
entering and exiting the sensory garden. A section of the Modified
Engagement Scale was also used to obtain quantitative data on
attention and attitude to stimuli in the sensory garden. Qualitative
data were obtained using observations and comments made by the
participants.

Results: The outcome measures indicated that participants were
attentive and had an overall positive attitude towards the sensory
garden. Participants also presented with an improvement in mood
when exiting the sensory garden. The themes of sensory exploration,
social engagement, and emotional regulation emerged from the
qualitative data.

Conclusion: The findings of this small exploratory study appear
to suggest that the sensory garden had a positive impact on the
participants. Further research is recommended with a larger sample
size and more rigorous methods of assessment.

Keywords: Sensory Processing, Social Engagement, Nature,

Emotional Regulation, Senses
Introduction

The idea of sensory gardens first emerged from the horticultural
therapy movement that took place in the United Kingdom in the
1970s [1]. Horticultural therapy is a beneficial and therapeutic

modality that involves individuals actively engaging with plants and
gardens. The benefits of garden environments have been documented
since ancient times. However, in the 19th century, Dr. Benjamin
Rush, the "Father of American Psychiatry," was the first to document
the positive effect that working in the garden had on individuals with
mental illness [2].

The purpose of sensory gardens is to provide significant opportunities
for individuals to stimulate their senses. Sensory gardens help to
stimulate a person’s vision through colorful plants, butterflies, and
birds. Natural noises such as the breeze, the texture of plants, and the
smell of fresh air also help increase stimulation [2]. This environment
may benefit not only typical people but also people with intellectual
and developmental disabilities. Intellectual and developmental
disabilities are disorders that may appear before adulthood and are
characterized by lifelong impairments in intellectual, adaptive, or
physical function [3]. Individuals with intellectual and developmental
disabilities often experience challenges related to adaptive
functioning, social participation, and emotional well-being [4, 5]. As
mentioned previously, there are benefits to engaging with sensory
gardens; however, research on the outcomes and benefits of sensory
gardens for individuals with intellectual disabilities is limited. While
evidence directly linking sensory gardens to improved emotional and
social skills specifically in individuals with intellectual disability
is still developing, research on other populations, such as children,
suggests potential positive effects [6, 7].

The significant gap in knowledge regarding the specificity of
sensory gardens and people with intellectual disabilities increases
the need for this study. The lack of research hinders the therapeutic
practice and usage of sensory gardens in settings where individuals
with such disabilities may be present. An increase in research on this
topic would allow therapeutic interventions to be used and tailored to
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to this population to increase their well-being and social interactions.
Individuals with intellectual and developmental disabilities have
distinct sensory and therapeutic needs, and this study attempts to
focus on efficacy, as well as how to maximize the experience for this
population. There are many dimensions to the scale of the impact of
sensory gardens within the intellectual disability population, some
of which include a sense of connection, relaxation, inclusion, and
even support for caregivers and the families of individuals with this
disability [8].

We primarily focused on the following research question: Does
the experience of a sensory garden affect the overall mood and
engagement of individuals with intellectual and developmental
disabilities?

Purpose of the Study

This study explored the effects of a newly designed sensory garden
on individuals with intellectual disabilities, focusing on changes in
mood, attitude, and engagement. Using observations, surveys, and
engagement scales, we examined how garden exposure influenced
emotional regulation and participation. Due to the limited research on
the impact of sensory gardens on individuals with these disabilities,
many settings have not yet implemented their use. The purpose of this
study was an attempt to close the gaps in research related to the use
of sensory gardens in the adult population with intellectual disability.
The literature found did not outline the benefits of a sensory garden
specifically to this population. The study aimed to expand on the
current literature for occupational therapists to incorporate into their
practice and increase the use of sensory gardens in spaces created for
adults with intellectual disability.

Significance of Study

The proposed research study has the potential to be significant
because it can provide valuable insight into the use of sensory
gardens for adults with intellectual disabilities. Occupational therapy
practitioners can advocate for such spaces in clinical settings and
attempt to incorporate them into their practice.

Review of Related Literature

This literature review summarizes the information found in
articles related to the study. To begin, the review emphasized how
the Person-Environment-Occupation Model (PEO) related to the
study. Next, using the articles identified, the review focused on
previous data from research and used it as key information needed
to understand and conduct the study. These articles focused on the
review of a sensory garden, outcomes and benefits, challenges and
considerations, and gaps in research for this topic. The overview of
the sensory garden provided details on what a sensory garden is and
how it is used. Outcomes and benefits gave insight into how the use
of a sensory garden had numerous positive outcomes for individuals
with intellectual disability. The challenges and considerations
reflected on possible problems and considerations that were taken
while conducting this study. Finally, the review focused on any gaps
that were found in the study.

Person-Environment-Occupation (PEO) Model

The Person-Environment-Occupation (PEO) model emphasizes that
there are transactional relationships between the person, environment,
and occupation throughout a lifetime that can affect occupational
performance [9, 10]. This model is a practical model used by
rehabilitation therapists that can be used to conceptualize, plan,
communicate, and evaluate occupational performance interventions.
The greater the overlap between the person, environment, and
occupation, the greater or stronger the occupational performance
s [11]. The PEO model is relevant to this study for exploring the
effects of sensory gardens on individuals with intellectual disabilities
and highlighting how the sensory-rich environment of a garden can
support the well-being and engagement of this population. The PEO

model suggests that individuals can experience enhanced occupational
engagement and well-being through an environment that provides an
emphasis on multiple senses, all the while providing a therapeutic
environment such as relaxation, sensory exploration, and overall
increased well-being. The PEO model’s principles are closely related
to the purpose of this research to see the positive benefits of a sensory
garden; that can range from an individual's mood and sensory
processing to, as stated before, an overall quality of life.

Overview of sensory gardens

A sensory garden is designed to address the seven senses of vision,
hearing, touch, taste, smell, vestibular, and proprioception, while
fostering a more immersive and experiential connection with nature
[12]. Duncan et al. [13] described a sensory garden as a therapeutic
garden that provides color, fragrance, texture, natural form, seasonal
interest, and wildlife attraction that is “meant to promote wellbeing,
regardless of any presence or absence of diagnosis”. A sensory garden
has a collection of plants that are appealing to one or more of the five
senses: sight, smell, sound, taste, and touch [14]. Sensory gardens
stimulate cognition, reduce stress, relax people, and improve overall
mood and well-being [2]. Sensory gardens should be accessible for
all people to enjoy - disabled and non-disabled [14]. The garden is
created to be outdoors, which allows individuals a variety of sensory
stimuli to engage and stimulate their senses. In a sensory garden,
there are fragrant flowers, textured plants, water, light, wind chimes,
swings, and seating areas. These gardens are typically geared toward
young children but are enjoyed by people of all ages [14].

Possible Benefits of a Sensory Garden

Individuals with intellectual disabilities can experience challenges
in their day-to-day lives that may leave them with behavioral
problems that can be caused by frustration and overstimulation.
Sensory gardens provide a safe and supportive environment that
can give these individuals a sense of connection to the natural world
and an improved quality of life. These gardens serve as sanctuaries,
reducing stress and promoting relaxation, as well as contributing
to improved mental well-being and a decrease in symptoms of
depression and anxiety [15].

Research Questions and Hypothesis

The current research study aims to address gaps in literature by
exploring whether the utilization of sensory gardens among adult
populations with intellectual disabilities promotes enhanced sensory
regulation and a positive mood. The hypothesis suggests that these
adults who are introduced to and spend time in sensory gardens will
experience improved sensory regulation and a heightened positive
mood through engaging in sensory-stimulating activities within a
secure and adaptive environment over time.

The sub-questions for our study were: How many times per week
did the participant utilize the garden? How many times per day did
they go in the garden? What is the participant's emotional state going
in and coming out after the usage of the sensory garden? Are there
any other comments by the participant/caregiver?

Materials and Methods

This research was a mixed-method study design with quantitative
and qualitative data gathered from participants at the adult day
center. A mixed-method design was beneficial to understand the
participants’ mood, engagement, and attitude towards the sensory
garden. Data were collected using the freely available Block Rating
Scale and the Observational Measurement of Engagement scale
(OME). Researchers modified the Block Rating Scale and used it
to determine if there were any changes in mood when entering and
leaving the sensory garden. The modified Block Rating Scale had
words, numbers, colors, and various facial expressions to suit this
population. To assess and understand the participant’s attitudes and

J Rehab Pract Res
Volume 7. 2026. 214

JRPR, an open access journal
ISSN 2581-3846



Page 3 of 8

engagement throughout the sensory garden, researchers used parts
of the OME Scale to track overall behavior. Qualitative data were
retrieved through direct quotes from the participants in the sensory
garden and came from the researcher's observations of the participants
while in the sensory garden.

Participants/Sampling

The study took place at an adult day program in the southeastern
United States. Participants were selected through convenience
sampling due to an existing relationship with the center and access to
its attendees. Inclusion criteria required participants to be at least 18
years old, enrolled in the day program, and have a diagnosis of either
mild, moderate, or severe intellectual disability. Flyers were posted at
the center to introduce the study, and with support from pod leaders
and caregivers, participants were informed and familiarized with the
research. Informed consent explaining the study’s purpose and that
participation was voluntary was obtained from all participants. Each
participant’s parent or caregiver completed a written consent form
prior to the start of the study. This study was reviewed and approved
by the Winston-Salem State University Institutional Review Board
(IRB protocol FY2024-63, IRB Number 802871). A site permission
letter was obtained from the administrator at the adult day center.
The participant group consisted of seven females and fourteen males
(N=21), all of whom were participants at the Adult Day Program and
had some form of intellectual and/or developmental disability.

Data Collection

The research team was made up of seven researchers, each
responsible for working with three participants for a total of three
visits. Every participant engaged in a one-on-one session for three
sessions with their assigned researcher, making it a total of 21 visits.
The researchers were trained by the principal investigator in the exact
procedure to be followed each time they met with their participants.
Data collection was conducted over a three-month period in the fall
of 2024.

During each visit, researchers monitored participants' mood before
entering the sensory garden and after departing the sensory garden.
To collect the participants' mood before entering and leaving the
sensory garden, researchers used the Modified Block Rating Scale,
adapted from the original Block Rating Scale developed by Stephen
Norwood [16].

Participants verbally described their mood using the scale or pointed
to the visual representations provided. This scale offered all-inclusive
numerical and visual descriptors of emotions, providing accessibility
for participants with distinct cognitive levels (See Appendix A, Figure
1.1). The Modified Block Rating Scale was useful in discovering
any changes in the participants’ mood during engagement with the
elements within the sensory garden. This rating scale was made up
of a five-point system: Scores of 5 reflected intense or severe daily
emotions such as anger, stress, 3-4 represented moderate or neutral
emotions, and 1-2 indicated lower-level emotions such as calm and
relaxed states.

4 Appendix A )
K Figure. 1.1 Modified Block Rating Scale to assess mood J
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In addition to the mood assessment, researchers used parts of the
Modified Engagement Scale to observe and monitor the participants’
overall attitude and engagement during their session in the garden.
This scale was adapted from the original Observational Measurement
of Engagement Scale (OME) by Cohen-Mansfield, Dakheel-Ali, and
Marx [17]. For this study, the researchers utilized a section of the
original scale that emphasized the participant’s focus on sustained
attention and attitude while in the sensory garden (See Appendix A,
Figure 1.2). This assessment used a seven-point scale ranging from

1 to 7: 1- indicating low sustained attention, frequent need for
redirection, or a negative attitude and 7- representing the highest
level of engagement, reflecting strong, sustained attention, no need
for redirection, and a consistently positive attitude. The researchers
observed and noted the participants’ attitude and the amount of
time they were engaged in the garden. Additionally, they observed
behaviors and noted verbatim any comments made by the participants
or their caregivers. The two rating scales were consistently applied

~

by all the researchers for every visit.

Date:

7 - Very attentive

6 - Attentive

5 - Somewhat attentive
4 - Mot attentive

4 - Somewhat distracted
2 - Distracted

1- Very distracted

Most of the time:
Highest level:

7 - Very positive

6 - Positive

5 - Somewhat positive
4 - Neutral

3 - Somewhat negative
2 - Negative

1- Very negative

Most of the time:
Highest level: __

3. Duration of Engagement

Modified Engagement Scale

Participant Initials:

1. Attention to Stimulus During Engagement

Use the scale below to rate the participant's attention:

2, Attitude to Stimulus During Engagement

Use the scale below to rate the participant's attitude:

* Time engaged before losing interest:

Time:

minutes and seconds (mm)

k Figure. 1.2 Modified Engagement Scale for sustained attention and attitude -

Data Analysis

Quantitative analysis of pre- and post-intervention scales was
completed using Microsoft Excel version 2016. Descriptive
statistical methods were utilized to summarize participant responses,
identify overall trends, and calculate the mean, median, and mode
of information gathered. Participants’ information was coded using
their initials to identify and link information for the three visits to the
sensory garden.

Qualitative data were examined using thematic and inductive
content analysis. Microsoft Excel® version 2016 was used as the

code book to highlight major concepts and ideas being conveyed.
Direct quotes were gathered during each visit and initially coded line-
by-line by each researcher individually. The team then collaboratively
reviewed, discussed, and refined the coding to identify common
themes and subthemes related to the study question. Redundant or
recurring information was eliminated.

Results/Findings
Quantitative Data Analysis

Quantitative data were collected using pre- and post-intervention
scales to assess changes in participants’ self-reported mood using
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the Modified Block Rating Scale and observed attitude/engagement
using the Modified Engagement Scale. Mood ratings were averaged
across three visits for each participant.

In Appendix B, Graph 1.1, the orange bar represents pre-intervention
mood averages, while the green bar represents post-intervention
mood averages. Descriptive statistics were used to analyze data
through Microsoft Excel to calculate the mean, median, and mode of
participants’ mood rating averages. The mean pre-intervention mood

score was 2.03, while the post-intervention mean was 1.32, indicating
a 0.71-point decrease. This change suggests an improvement in
emotional regulation following interaction with the sensory garden.
The median mood score decreased from 2.00 pre-intervention to 1.33
post-intervention, and the mode shifted from 2 to 1. These consistent
decreases across all three measures support the positive impact of the
sensory garden on participants’ ability to self-regulate emotionally.

e Appendix B )

k Graph 1.1 Mood changes of Modified Block Rating Scale upon entry and exit of sensory garden J

Appendix B, Graph 1.2 highlights the average findings over the
three visits of all participants for attention and attitude. In this graph,
the yellow bar represents the average sustained attention, while the
purple bar represents the participant’s overall attitude. The results
show that after the participants were in the garden for 30 minutes,
they sustained attention for an average of six minutes, with the

highest on the scale being seven minutes. The average attitude of all
participants was six out of seven. As shown, no one averaged below
five, meaning that overall, the participants had a high sustained
attention and positive attitude while interacting in the garden. These
results were not conducted pre- and post but averaged over each of

-~

\_ Graph 1.2 Average findings over the three visits of all participants for attention and attitude J

the three visits for every participant.
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Qualitative Data Analysis

Qualitative responses were obtained from observations and direct
quotes by the participants while engaging in the sensory garden.
Content data analysis was utilized to analyze the data, which was
chosen due to the small sample size. Once data was successfully
collected with observation and direct quotes from the participants, the
researchers exported the information to a Microsoft Excel document
to create a codebook. The responses were organized and coded in
Microsoft Excel by all the investigators separately and then reviewed
as a group for accuracy and agreement on themes. The qualitative
data analysis process included highlighting the major concepts and

ideas being conveyed. The resulting concepts were continually
reviewed and grouped together until saturation occurred to form
themes related to the study question. Redundant or recurring
information was eliminated. Each investigator selected several
common themes for each question. Investigators then combined
the common themes for each question and discussed themes until
reaching a consensus.

The primary themes and associated subthemes are shown below in

a table format. Also, a visual format of the themes and subthemes are
depicted in Appendix C.

4 Appendix C Themes and subthemes )

Primary Theme

Associated Subthemes

Sensory Exploration

Tactile input; Vestibular input; Connection to nature

Emotional Regulation

Relaxation; Happiness; Calming

Social Engagement

Conversation; Shared mealtimes (e.g., eating lunch)

Participants expressed enjoyment in interacting with natural elements
such as touching plants, rocks, and other garden objects as well as
experiencing vestibular input from activities like swinging. They
frequently found joy in connecting with nature, whether through
the warmth of the sun or the sound of birds chirping. Moreover,
the garden environment fostered a sense of calm and relaxation,
encouraging participants to engage in outdoor meals and meaningful
conversations with their peers or pod leaders.

Some impactful quotes from participants:

“The garden makes me feel better”- Participant 3 “I enjoy being in
the garden eating lunch”- Participant 7 “The garden makes me feel
happy and relaxed” - Participant 15 “I really love everything about
this garden” - Participant 20
“I use the garden every day, I just come out and sit on the swing”-
Participant 9
“I like to smell the flowers and plants” - Participant 17

Integration of Findings

The integration of quantitative and qualitative findings provides a
more comprehensive understanding of the sensory garden experience
than one dataset alone. The quantitative measures demonstrated
improvements in mood and high levels of engagement, while
qualitative findings helped explain the mechanisms underlying
these outcomes. Improvements in mood were reflected in themes of
emotional regulation, while high engagement scores were supported
by themes of sensory exploration and social participation. Participant
quotes illustrated the mechanisms through which the sensory garden
facilitated positive emotional and engagement outcomes, thereby
helping to strengthen the overall interpretation of findings.

Discussion
Challenges, Considerations, and Gaps in Research

The results of the study showed that a sensory garden can have
possible positive benefits for adults with intellectual disability.
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It contributed to an improvement in mood. This was reflected by
the average decrease of 0.71 for participants on the Modified Block
Rating Scale and overall attitude averaging above 5 on the Modified
Engagement Scale. The sensory garden also provided opportunities
for sensory exploration, emotional regulation, and social engagement
as shown by the quotes obtained during interactions with the
participants.

The findings from this study appear to align with evidence-based
research that has shown that sensory gardens provide sensory
stimulation as well as calming and engaging environments. In a study
by Sally et.al., [18], the authors found evidence that multisensory
therapy promoted participants' positive emotions, and they were
happier and more relaxed. They also showed evidence that the
participants displayed more positive emotions and less negative
emotions after multisensory therapy sessions. This directly correlates
with our findings of positive behavior after spending time in the
sensory garden.

A challenge related to the study was the lack of research regarding
adults with intellectual disabilities and the use of sensory gardens.
Although there were many articles written on children with this
disability, this study would have benefited from more background
information related to adults within the intellectual disability
population. Another consideration involved education that was
needed to be provided to the individuals at the study facility to
increase participation. Additionally, individuals with lower cognitive
abilities may have difficulty understanding what is needed from them
for the research, resulting in inaccurate findings and this could be a
challenge too.

This study could fill the gap and discuss the outcomes that
a sensory garden could have on individuals with intellectual
disabilities. Exploring and expanding upon sensory gardens within
this population would be significantly beneficial by tailoring to the
diverse needs of this community and improving efficacy. Alongside
sensory gardens and the population with intellectual disabilities, there
is also a gap surrounding the longitudinal research to study the long-
term effects of sensory gardens as time progresses. When creating a
sensory garden for individuals with intellectual and developmental
disabilities, it is important to focus on being inclusive and making
the garden accessible to everyone. Additional research is needed to
explore the designs of sensory gardens within these settings to ensure
factors such as wheelchair accessibility and stimulation preferences
are considered.

Limitations

The authors acknowledge several limitations to this study. A small
convenience sample, limited time allocated for data collection,
inclement weather, the number of people present in the garden at a
given time, and scheduling conflicts were some of the factors that
the research team encountered. Additionally, a single-site design,
lack of a control group, researcher observation bias, use of modified
assessment tools, and a lack of inferential statistics may further limit
the generalizability of results. Approximately three months were
allocated for data collection and during this time, inclement weather,
or scheduled events for the participants at the day center prevented
researchers from engaging effectively with the participants to collect
data. The researchers had to change the schedule several times due to
these issues. Additionally, one of the instruments used in this study
was modified by the research team to better meet the needs of this
population. Due to these modifications, this instrument may have
limited validity and reliability.

Implications for Occupational Therapy Practice and Research

Incorporating sensory gardens and sensory activities into
occupational therapy (OT) could be a way to help individuals feel
better emotionally. Sensory gardens promote independence and
improve quality of life by addressing sensory needs in a meaningful

way [1]. OT incorporates a client-centered approach, tailoring
interventions to the needs and preferences of individuals.
Occupational therapy practitioners can use interventions to address
difficulties with sensory processing, emotional regulation, and
functional skills. Engaging in sensory gardens allows individuals
to experience sensory stimuli, and foster sensory integration, and
regulation. The significance of OT and sensory-based interventions
is crucial for enhancing the quality of life of individuals with
intellectual and developmental disabilities.

Sensory gardens could be integrated into therapy programs for
individuals with intellectual and developmental disabilities to
enhance emotional regulation, reduce stress, and promote relaxation.
Regular access to sensory gardens may contribute to improved mood,
increased engagement, and overall well-being in these individuals.
Organizations and care facilities may consider incorporating sensory
gardens into their environments to provide meaningful activities that
support sensory, emotional, and social development. Findings could
support funding requests for the development of sensory gardens
in health care, educational, and community settings to benefit
individuals with such disabilities. The study could pave the way for
additional research on the long-term benefits of sensory gardens,
optimal design elements, and their impact on different populations.

Conclusion

The findings of this exploratory study suggest that sensory
gardens may have potential benefits for adults with intellectual and
developmental disabilities. The results from this study align with
evidence-based research which has shown that sensory gardens
provide sensory stimulation as well as calming and engaging
environments. This directly correlates with our findings of positive
behavior after spending time in the sensory garden by participants
with intellectual disabilities. The study may help address the
significant gap in research regarding sensory gardens and adults with
intellectual disabilities. However, further exploration with a larger
sample size should be conducted to confirm the results of this study.
Additional robust research supporting these results could promote
the implementation of sensory gardens for therapeutic practice in
settings where adults with intellectual and developmental disabilities
are likely to be present.
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