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Introduction
Japan is facing a super-aged society where one in three people 

will be elderly by 2025. The aging rate is expected to continue 
to increase in the future. Against this backdrop, it is important 
not only to provide health interventions, but also to adjust the 
living environment and create a place where people can live with 
a sense of purpose and have a role in the community as measures 
against the super-aging society [1]. In Japan, horticultural ther-
apy as defined by Yamane as “a program that aims to maintain 
and restore physical and mental functions and improve quality of 
life through a focus on growing plants, the environment in which 
plants grow, and various activities related to plants” [2]. 

Studies on the effects of HT indicate that daily gardening is 
reducing the incidence of dementia in future years [3], suggest-
ing that when older adults are offered outdoor gardening versus 
indoor activities, gardening is popular and less stressful [4]. Re-

search by Chu et al. demonstrated that an 8-week horticultural 
program improved attitudes toward aging, hand–eye coordi-
nation, and sense of hope by the participants [5]. In addition, a 
study interviewing frail nursing home residents found that HT 
is an enjoyable activity, a positive leisure pastime for nursing 
home living, with improved mood outcomes [6]. There have 
been numerous studies of HT practices for residents of elder-
ly care facilities in Japan, and much attention has been paid to 
such practices [7-12]. Thus, horticultural activities, particularly 
when delivered as HT, have been shown to be beneficial for el-
derly people. However, face-to-face HT has not been available 
since 2020 due to the spread of COVID-19 in many locations. 
Therefore, online practices are beginning to be explored [13]. 
Ryhikov’s 2021 study of virtual therapeutic horticulture, a social 
wellness program for adults with intellectual and developmental 
disabilities touches on the topic of virtual delivery using this mo-
dality, though with a different population and program type [14]. 
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Other research using virtual horticultural therapy has not been 
identified, due in large part to the recent use of this methodology. 

But there was nothing published about virtual HT that we can 
find. New delivery mechanisms for HT programs are needed to 
reduce the risk of infection of COVID-19. Limited number of 
studies have been undertaken where infection prevention or the 
restrictions placed on delivery of activity programming includ-
ing HT have been taken into consideration during COVID-19 
[13]. The environment and methods of practice are very different 
between regular face-to-face HT and virtual horticultural thera-
py; many issues are different between the two methods of deliv-
ery. The purpose of this study was to qualitatively analyze and 
clarify the benefits, barriers and challenges, and identify future 
issues for virtual HT, by surveying university students who have 
delivered virtual HT with an HT practitioner.

Subjects and Methods   
Study sample

Five university students in their early 20’s in the Department 
of Occupational Therapy were involved in the delivery of virtual 
HT sessions in conjunction with the HT practitioner/occupation-
al therapist. Of the 5 students, 2 were female, 3 were male.

This research protocol was approved by the Ethics Committee 
of Kibi International University (22-08).

Methods

Description of virtual horticultural therapy delivery

Virtual meeting platforms, such as Zoom meetings are used to 
conduct virtual HT sessions. The HT session is conducted in a 
format where two locations, the elderly facility and the univer-
sity delivering the session, participate in Zoom, with video and 
audio connected.

Zoom settings and room preferences

A total of three laptops were used: two at the eldercare facility 
and one at the university, for communication between the two lo-
cations. The university used a portable microphone placed close 
to its laptop computer to transmit audio from this source. Like-
wise, the elder facility used a portable microphone placed close 
to the facility’s laptop computer, amplifying the audio through 
speakers. Audio using a handheld microphone close to elder par-

ticipants transmitted their comments and questions. Live time 
Zoom video from the facility, managed by facility staff, showed 
activities undertaken by elderly participants using two cameras. 
One camera showed a full image of the elderly person and a sec-
ond mobile camera showed the elderly person's hands. The uni-
versity students involved in delivering virtual HT sessions con-
sisted of three to five university students working in conjunction 
with a horticultural therapy practitioner/educator also licensed as 
an occupational therapist. The occupational therapist had 9 years 
of experience practicing HT in eldercare facilities. Ten to thir-
teen elderly residents and three to five staff members from the 
eldercare facility participated in each session. Elder participants 
were seated two to a (long) desk to avoid crowding. All partici-
pants were seated facing forward to optimize visual instructions 
from the HT practitioners, these projected on the wall at the front 
of the room. Set-up for the virtual sessions took approximately 
30 to 40 minutes connecting the laptop and Zoom and moving 
desks into position at the eldercare facility. Elder participants 
were brought to the Zoom room by facility staff. Several virtual 
HT sessions have been conducted (Figure 1). The benefits, bar-
riers and challenges of virtual HT are summarized in Table 1.

Horticultural therapy activities - preparation and transport 
of horticultural kits

The HT activities were selected based on the elder program 
participants’ abilities. The activities were selected so that they 
would be feasible for this population - elders with and without 
dementia cognitive and behavioral deficits. Participants faced 
the screen, receiving visual and auditory guidance from the off-
site HT practitioner and students for the gardening activities in-
volving plant-based cultivation and crafts. The plant activities, 
an essential element of HT also provided program thematic con-
tinuity.

 Plant activities were chosen to provide variety, utilizing vary-
ing functional tasks like fine motor skills, hand-eye coordination, 
visual and sensory stimulation. Materials deemed safe for partic-
ipants were selected and closely monitored (i.e. large seeds and 
beans vs small items, succulents without thorns). Activities in-
cluded: making a photo frame using beans and seeds (September 
2021); making a basket for saffron cultivation (October 2021); 
planting violas (November 2021); planting white radish seeds 

Figure 1. Virtual Horticultural Therapy in Eldercare Facility.
A: A view of the delivery from the university side. A student sits in front of a laptop computer and gives instructions to the participants on the facility side 
through the computer’s camera.
B: The camera zooms in close-up on one particpant’s hand.
C: Instructions are presented verbally, but also by writing them on drawing paper. This makes them easier to understand, particularly for elders with hearing 
loss.
D: Elderly facilities. Facility staff assist with activities.
E: The wall in front of the room with projected image from the university side of the room.

F: An elder participants is filling a planter with soil while checking the project image.
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for germination/sprouts in 3 days (December 2021); and replant-
ing succulents into a dish container (December 2021). Subse-
quent activities included: harvesting radish sprouts; planting 
tulip and grape hyacinth bulbs (December 2021); drying viola 
flowers (November 2021); and making potpourri with dried vi-
ola (January 2022). Extensions of the elders’ hands-on activities 
included staff planting the saffron bulbs post-bloom in outdoor 
gardens, tulip/grape hyacinth (bulb) planters moved into the gar-
den for observation from indoors, and succulents placed in the 
day room for enjoyment by participants, staff and visitors. 

The HT practitioners – a university student and the occupa-
tional therapist, prepared horticultural kits, one per person per 
activity. The horticultural kits were delivered to the eldercare fa-
cility prior to the day of the sessions. The HT practitioners prac-
ticed delivering each activity prior to the actual session includ-
ing demonstrations to confirm the flow, effectiveness of verbal 
and visual cues, inclusion of all necessary materials, and antici-
pation of problems (solving). For example, accommodation for 
an elderly participant with hearing deficits included pre-made 
instructions written on drawing paper, made available during 
sessions. 

Design

The purpose of this study was to investigate the benefits, bar-
riers and challenges, and future issues related to the delivery of 
virtual HT, specifically for university students and HT practi-
tioner delivering virtual HT. This study adopted the methodol-
ogy of qualitative research, not quantitative research. For this 
qualitative study, SCQRM (Structure Construction Qualitative 
Research Method) was used, for the purpose of making small 
sample sizes applicable to the study. SCQRM, developed by 

Saijo [15,16], determines the number of cases or samples based 
on the research questions (or interest) of researchers, therefore 
preserving scientific validity and falsifiability in a small case 
study by structuring the model of target and showing construc-
tion trail [17,18].

Contents of questionnaire

In accordance with the objectives of the study the students 
completed the questionnaire that gathered data re virtual delivery 
of HT. The following items were covered: (1) Manpower (prepa-
ration before the day of the event, preparation on the day of the 
event, and progress on the day of the event), (2) Communication 
between the elderly facility and the university through Zoom 
(voice, visibility of hands during work, understanding of activi-
ty content and instructions, and participants' understanding), (3) 
Satisfaction, (4) Benefits, (5) Barriers/Challenges, and (6) De-
vices and measures to be taken when incorporating virtual HT at 
elderly facilities. Answers to items (4) through (6) were obtained 
from free text written comments. The questionnaire, designed by 
two researchers with experience in virtual horticultural therapy, 
was designed to ask opinions of the students supporting the vir-
tual HT delivery.

Analysis

Simple tabulations were conducted for the questionnaire con-
tents from (1) to (3). For the free text written comments from 
(4) to (6), Steps for Coding and Theorization (SCAT) were used 
for the data analysis. SCAT, a qualitative data analysis method 
developed by Otani from Nagoya University in Japan is rela-
tively easy to perform using an Excel spreadsheet without using 
any software [19]. It has been used and validated in many inter-

Table 1. Virtual Horticultural Therapy: Benefits and Barriers and Challenges
Table 1. Virtual Horticultural Therapy: Benefits and Barriers and Challenges

Benefits Barriers/Challenges
Convenience ‒ Elderly are able to join virtual HT from

elderly facilities with the help of facility
staff.
‒ Interaction is possible through the
screen.

‒ Some elderly facilities do not have robust Internet access or digital devices.
‒ Create new challenges for elderly and elderly facilities who are less tech savvy.
‒ Take longer than face to face leading to halting elderly-practitioner communication.
‒ Lack of live personal contact hampers exchange of difficult and emotional
information with group programming is not always possible to see each individualʼs
reaction.
‒ Distraction by other participants.
‒ Direct intervention is precluded. Where appropriate, practitioner
calms/reassures/praises the client using a touch of the hand, pat on shoulder…this is
not possible virtually and replacing this with verbal praise is not quite the same.
‒ If elderly peopleʼs vision is not so good, watching a virtual session, seeing supplies
or process well enough to do it on their own may be challenging (which can be
addressed by closer positioning).
‒ Some clients do not like impersonal interactions and definetly prefer live
engagement.
‒ Practitionerʼs verbal cues must be really good for virtual delivery; in person we can
use more non-verbal cues, stand closer to clients if need be, use laughter to offset
negative dynamics (this can be done virtually but with less effect).

Cost savings ‒ Reduction of travel costs to elderly
facilities.

‒ Need to pay for installation if no Internet access.
‒ Cost of transportation of horticulture kits.

Infection control ‒ No outside access to the facility prevents
infections.

None

Advance
preparation

‒ Preparation is completed before the day
of practice.

‒ Prepare horticulture kits for each participant – tools that are used repeatedly by the
practitioner (practitionerʼs set of scissors, spades, and watercan, among others, are
not available as if the practitioner was bringing these in person for session.
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national papers since 2013 [19-22]. SCAT is relatively easy to 
conduct even for beginners of qualitative research and, since the 
analysis process is explicit, the validity of the analysis can be con-
stantly checked. This method is appropriate for small-scale qual-
itative studies with a limited amount of qualitative data including 
answers to open-ended questions in surveys [23,24]. The analysis 
method consists of a 4-step coding process as follows [23-25].

(1) Focused words from within the interview text.

(2) Words outside of the text which are replaceable with the 
words from (1).

(3) Words which explain the words in (1) and (2).

(4) Themes and constructs, including the process of writing 
a storyline and offering theoretical descriptions that weave to-
gether the themes and constructs. Since many of the free-text 
statements in the questionnaire were bulleted texts, the textual 
data was categorized into groups of similarities, paraphrased, 
and then organized through a conceptualization procedure, re-
ferring to Fukushi et al. method [26]. And the purpose of this 
study was limited to the generation of themes and constructs for 
SCAT in order to identify the benefits, barriers, challenges, and 

Table 2. Evaluation of Virtual Horticultural Therapy from a Student's Perspective
Table 2. Evaluation of Virtual Horticultural Therapy from a Student's Perspective

list N %
Manpower
 Very satisfied 0 0
 Mostly satisfied 5 100
 Somewhat dissatisfied 0 0
 Dissatisfied 0 0
Preparation before the day of the event
    No problems 4 80
 Some problems 1 20
Preparation on the day of the event
 No problems 4 80
 Some problems 1 20
Progress on the day of the event
 No problems 4 80
 Some problems 1 20
Communication between elderly facility and HT practitioner through Zoom
 Very satisfied 0 0
 Mostly satisfied 3 60
 Somewhat dissatisfied 2 40
 Dissatisfied 0 0
Ease of hearing video audio
 Audio was easy to hear 2 40
 Audio was sometimes difficult to hear 3 60
 Audio was generally difficult to hear 0 0
Was it easy to see the hand of the elderly when working?
 Easy to see 4 80
 Sometimes it was hard to see 1 20
 Couldn't see at all 0 0
Did the elderly understand the activity and what you were talking about throughout
Zoom?
 They understood me 2 40
 Sometimes not understood 3 60
 Not understood at all 0 0
Satisfaction with virtual horticultural therapy
 Very satisfied 1 20
 Mostly satisfied 3 60
 Somewhat dissatisfied 1 20
 Dissatisfied 0 0
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future measures for virtual HT delivery. The analysis was con-
ducted primarily by the occupational therapist experienced in 
HT practice in the field of aging as well as experience in quali-
tative research.

Results
The results of the questionnaire are shown in Table 2. The 

open-ended items in the questionnaire were analyzed by the 
SCAT, and the themes and constructs resulting from the SCAT 
are shown in Table 3. As a result, five benefits, four barriers and 
challenges, and nine suggestions for future delivery of virtual 
HT practice were extracted:

Benefits for delivery of virtual HT practice

Five themes of benefits of virtual HT were identified: “Cre-
ative activities using plants”, “Realistic experience through cul-
tivation activities”, “Practices adapted re infectious disease epi-
demic”, “Delivery of activity using virtual audio-visual stimuli”, 
and “Repeatable evaluations”.

Barriers and Challenges for delivery of virtual HT practice

Four barriers and challenges to the practice of virtual HT were 
extracted: “Difficulties in evaluating individual's responses at 
times, particularly in group settings”, “Environmental set up of 
the practice site (audio, visual, camera, computer)”, “Clarifica-
tion of roles and ability to do thorough preparation”, “Reduction 
of interactions that occur when work processes become more 
complex”.

Suggestions for future delivery of virtual HT practice

The following nine concepts were identified as necessary for 
virtual HT. 

Two environmental requirements were extracted: “Environ-
mental settings/set-up where video and volume are taken into 
consideration” and “Improving the Internet environment at the 
location where the therapy occurs”.

As for preparations in advance, two items were extracted: “Re-
hearsal by the practitioner prior to session” and “Facility staffing 
appropriate for activity”.

The following five concepts were generated as considerations 
during the activity: “Explanations using audio-visual stimuli”, 
“Practitioner response in consideration of ability level”, “Use of 
activities and tools based on previous experience”, “Activities 
that provide a sense of fulfillment”, and “Appropriate group size 
and activities according to participants' level of mental and phys-
ical functioning”

Discussion

The results of a questionnaire from university students who 
participated in the delivery of virtual HT programming allowed 
benefits, barriers and challenges, and future issues to be identi-
fied. 

Manpower: The number of students and HT practitioners de-
livering virtual HT sessions appeared sufficient when three or 
four university students and one occupational therapist participat-

Table 3. Extracted Themes and ConstructsTable 3. Extracted Themes and Constructs
Themes and constructs
Creative activities using plants 
Realistic experience through cultivation activities
Practices adapted re infectious disease epidemic
Delivery of activity using virtual audio-visual stimuli
Repeatable evaluations
Difficulties in evaluating individual's responses at times, particularly in group settings
Environmental set up of the practice site (audio, visual, camera, computer)
Clarification of roles and ability to do thorough preparation
Reduction of interactions that occur when work processes become more complex
Environmental settings/set-up where video and volume are taken into consideration
Improving the Internet environment at the location where the therapy occurs
Rehearsal by the practitioner prior to session
Facility staffing appropriate for activity 
Explanations using audio-visual stimuli
Practitioner response in consideration of ability level
Use of activities and tools based on previous experience
Activities that provide a sense of fulfillment
Appropriate group size and activities according to participants' level of mental and physical functioning

Benefits

Barriers/Challenges

Future measures
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ed. However, one subject indicated trouble with the preparation 
and progress of the event in advance and on the day of the event. 
Students did not feel they had enough time to shop for materials 
to implement virtual HT, create horticultural kits, and perform 
delivery exercises using their free time outside of lectures. The 
degree and time required for preparation of virtual HT delivery 
appeared to be greater than required for traditional in-person HT 
from the students’ perspective.

Communication between the elderly participants and the HT 
practitioner: Two students indicated difficulty hearing each oth-
er, and elder participants, at times, due to the distance between 
elder’s mouth and microphone. Difficulties viewing elder’s 
hands through Zoom was challenging at times, particularly when 
moving onto next work process, according to one respondent.

Three students commented on elderly participants’ difficulties 
understanding directions - when elders began working before 
the student’s explanations, when complicated instructions were 
used, or when there were multiple work processes, and when 
pace of activities/directions proceeded a little faster, these con-
tributing to reduced comprehension.

Overall satisfaction level with virtual delivery of HT, from the 
perspective of 4 students was favorable.

Analyzing the results of the free text written comments using 
SCAT revealed diverse comments or experiences, for example.

Benefits for delivery of virtual HT practice

Respondents mentioned “Creative activities using plants” and 
“Realistic experience through cultivation activities” as well as 
face-to-face activities, and “Practices adapted re infectious dis-
ease epidemic”.

In addition, it became clear that “Delivery of activity using 
audio-visual stimuli” were also possible through use of visual 
and audio screens. In particular, more visual stimuli could be 
presented to the elderly by presenting a sheet of paper with writ-
ten instructions held up to the computer's camera. For the hear-
ing-impaired elder, the ability to give both auditory and visual 
instructions was an advantage. For the university students, the 
recording function of Zoom allowed them to record their activ-
ities, which was an advantage for them to be able to evaluate 
sessions and conduct “Repeatable evaluations”.

Barriers and challenges for delivery of virtual HT practice

The elder facility’s fixed camera did not provide good cov-
erage of all elders at all times, for students to view, engage and 
evaluate in a group setting. Evaluation of sessions given this, and 
improvement for subsequent sessions was impeded.

The environmental setting of the practice site had issues in-
cluding the brightness of the room for optimal viewing of images 
on wall or screen, adjustments to audio set-up, and the need for 
facility staff to be familiar with the operation of personal com-
puters to be able to provide the technical elements essential for 
the delivery of HT activities. Greater clarification of roles and 
greater emphasis on thorough preparation were identified as 
challenges. Implementable solutions were evident. 

Reduction of interactions between elder participants and those 
delivering virtual HT can be diminished, particularly in situa-
tions where work processes become more complex – when stu-

dents and HT practitioner need to look at their own hands doing 
demonstration and the video image. 

Suggestions for future delivery of virtual HT practice

Finally, nine concepts identifying future issues were extracted 
from the student survey.

“Environmental settings/set-up where video and volume are 
taken into consideration” and “Improving the Internet envi-
ronment at the location where the therapy occurs” are essential 
methodology in the delivery of virtual HT. Unlike face-to-face 
HT practice delivered by trained HT practitioners, virtual HT 
involves video and audio communication in an internet envi-
ronment. Therefore, it is first necessary to set up internet envi-
ronment and download online conferencing tools such as Zoom 
and Teams. Preparation in advance requires “Rehearsal by the 
practitioner prior to session” and “Facility staffing appropriate 
for activity”. Five items were identified as necessary during ac-
tivities: “Explanations using audio-visual stimuli”, “Practitioner 
response in consideration of ability level”, “Use of activities and 
tools based on previous experience”, “Activities that provide a 
sense of fulfillment”, and “Appropriate group size and activities 
according to participants' level of mental and physical function-
ing”. These become more critical during virtual HT versus face-
to-face HT.

The immediateness of the HT practitioner responding to par-
ticipant’s responses or difficulties (understanding, hearing etc.) 
is delayed and diminished by the relayed audio and the more 
limited visual cues of virtual delivery. Virtual HT has its advan-
tages, but it is necessary to examine the issues and countermea-
sures required to deliver effective HT. 

The survey revealed that appropriate support systems are es-
sential when delivering virtual HT. These are most effective on a 
case-by-case basis, taking into account each participant and their 
particular challenges related to audio and visual prompts and in-
teractions using virtual delivery. HT practice can be effectively 
delivered using virtual methods as was demonstrated during the 
COVID-19 disaster, with this study involving elders with a range 
of health status, some with cognitive dementia impairment, some 
with hearing difficulties, and some with no identified health chal-
lenges. Of note is research by Asai et al. [13] which implemented 
a home-based HT program for healthy elderly people using an 
Internet-based delivery method and where the psychological ef-
fects of the program were examined. The results show significant 
improvements in scores for Fatigue-Inertia, Vigor-Activity, and 
friendliness. The Asai et al. [13] study suggests that online inter-
ventions can be implemented and can be effective for delivering 
plant-based activities where health benefits result.

In this unprecedented era of COVID-19, there is a need to pro-
vide continuous services in the medical and health service fields. 
Virtual delivery of HT evolved as an adaptation of these services. 
Future research expanding the body of knowledge on the effec-
tiveness of virtual HT as newer methodological tools, particu-
larly when used with elder populations with their characteristic 
health challenges will broaden practitioner understanding, while 
offering elder facilities options in therapeutic programming. 

Conclusion
This study reveals the benefits, barriers, challenges, and future 
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issues for virtual HT delivered in elder facilities as reported by 
a qualitative survey completed by students working with an HT 
practitioner. The benefits outweigh the challenges when HT is 
delivered virtually. The limitations of the preferred indoor room 
environment, requiring internet connections, computer set-up, 
and stationary seated participants still provided for effective 
plant-based interventions. Though the delivery of outdoor activ-
ities becomes even more challenging where participants are not 
stationary, moving around the garden, with lesser ability to track 
movement and activity by camera/computer setups, subsequent 
studies will investigate how to make this setting more adapt-
able to virtual delivery. In this unprecedented era of COVID-19 
with many restrictions related to health, virtual HT can be an 
alternative means of delivering horticultural therapy. It was used 
effectively at an elder facility to the satisfaction of the elder par-
ticipants and facility staff.
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