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Abstract

Objectives: Although horticultural therapy has been used
successfully to reduce neuropsychiatric symptoms in elderly
people with cognitive impairment, we do not yet know how
it affects balance. The aim of our study was to determine the
acceptability and effect of a 12-week horticultural therapy on
balance and walking speed among institutionalized older
adults with cognitive impairment.
Methods: This mixed-methods controlled trial included 23
participants. Subjects in the experimental group (n=13)
participated in a 60min horticultural therapy programme
twice a week for 12 weeks in addition to the institution’s
usual social activities. Subjects in the control group (n=10)
participated in the institution’s usual social activities. Static
and dynamic balance were measured with the Performance
Oriented Mobility Assessment scale. In addition, gait speed
was measured. Qualitative data were collected through a
semi-structured interview with participants of the experi-
mental group.

Results: At the end of the intervention period, the experi-
mental maintained their baseline performance on the
static balance, while the control group showed a decline.
The gait speed of the experimental improved, while that of
the control group did not change. In dynamic balance, no
changes were demonstrated. The results of our qualitative
data analysis indicate that horticultural therapy increases
the possibility of social interactions, encourages older
people to engage in conversation.
Conclusions: As a conclusion, horticultural therapy should
be more widely included in programmes for older people
with cognitive impairment.
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Introduction

Dementia and cognitive impairment (CI) are chronic syn-
dromes caused by several diseases. The symptoms lead to a
decline in self-care through a loss of higher intellectual
functioning, behavioral and psychological symptoms as well
as somatic dysfunction [1]. According to international data,
the prevalence of dementia is 1.5 % at the age of 65 and could
increase to 30 % by the age of 90 [2]. Due to the prevalence
of dementia and its impact on several areas of life, there
is a growing emphasis on alleviating the symptoms and
addressing the problems associated with dementia and CI in
elderly care worldwide [3–5]. Growing body of studies have
researched and partially proven that non-pharmacological
therapies, including horticultural therapy (HCT) can be
successfully applied to this difficult task [6–13].

HCT is the therapeutic use of plants or garden care ac-
tivities, under the guidance of a trained professional, for
clinically defined purposes [14]. Gardening was already used
by doctors in medicine in ancient and medieval times, and it
became widespread as a rehabilitation tool during and after
World War II [15]. The first scientific evidence comes from a
study thatwas published inaUSpeer-reviewed journal, in 1979
[16]. Since then, numerous studies have demonstrated that the
multifaceted effects of HCT improve cognitive, psychological,
social and somatic functions in older people with CI [8, 17, 18].
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Several publications report the effective use of HCT as a
non-pharmacological tool to reduce neuropsychiatric symp-
toms such as anxiety and depression [8, 17, 18].

Although a body of research has indicated that dementia
is associatedwith a decline in balance [19–23], only one study
has examined the effects of HCT on balance variables [24].
Chen and Janke’s research [24] found that older adults
defined as gardeners (those who had spent 1 h or more
gardening in the week before the survey) had better balance
and gait speed (GS) than older adults who were defined as
non-gardeners. So far, this is the only research to suggest
that HCT is a promising activity for improving balance and
reducing falls among older people. However, we have no
information on whether this effect is also seen among older
people with CI. Since most of the research on HCT comes
fromAsia, the US, Australia andNewZealand, it is not known
what the acceptability of HCT is in a regionwhere there is no
tradition of this type of therapy [25].

Therefore, the aim of our study was twofold. On one
hand, the aim was to determine the effect of a 12-week HCT
on static and dynamic balance, and GS among institu-
tionalized older adults living with CI. The potential effects
of the HCT beyond balance and GS were explored by a
qualitative assessment. On the other hand, our research
aimed to reveal the acceptability of such therapy among
this population.

Methods

This study was designed using mixed methods, which con-
sisted of a prospective controlled trial and semi-structured
interviews.

Study sample

The study was conducted with cognitively impaired partic-
ipants in a long-term care institution in Budapest, Hungary
from March 2021 to November 2021.

First, the 480 residents were screened for CI with Mini-
Mental-State-Examination (MMSE) test [26]. For this test,
the maximal possible score was 30. A score below 24 was
considered as CI [27].

A total of 234 older individuals with CI were contacted to
be included in this study. Subjects were excluded if they had
lived in the nursing home for less than 2 months, were
younger than 60 years of age, were unable to walk at least
6 m with or without walking aid, had an MMSE score below

10 points, were in a terminal state, or planned to move from
the nursing home during the study period. The enrolment
procedure took 10 days.

Subjects and their guardians were informed orally and
in writing of the purpose, procedure, and measures of the
study and their right towithdraw from the study at any time.
Written informed consentwas obtained fromparticipants or
their guardians. A total of 23 people were selected for the
study. They were divided into two groups according to their
proximity to the place of the HCT sessions. The experimental
group (EG) (n=13) consisted of thosewho lived in a unitwith a
garden specifically designed for this research. Those in a
similar condition but living in a different unit formed the
control group (CG) (n=10).

Intervention

Besides the institution’s usual social activities (reminiscence
therapy and handicraft activities), EG subjects participated in
a 60min HCT programme twice a week for 12 weeks. When
choosing the location of the therapy sessions, one of our pri-
mary considerations was the safety of the participants. The
area for therapy sessions was fully barrier-free, with ramps
provided for those using wheelchairs for longer distances,
including access to the garden. Handrails and grabs were
installed along the barrier-free walkway. The area was sur-
rounded by a lockable fence. The raised bedswere previously
set up under shade trees. Benches were placed between the
raised beds to provide a resting place during the 60min ses-
sions of gardening.

The programme included the well-known gardening
steps, such as preparing the beds, planting the seedlings,
weeding, trimming, watering and harvesting. One of the
raised beds contained seedlings of herbs and herbaceous
plants, the other seedlings of annual garden flowers, and
the third seedlings of tomatoes. While gardening, elderly
persons indirectly practiced balance position changes
frequent in activities of daily living through multi-
directional stepping, weight transfer, and variable base
of support.

No scheduled rest breaks were provided, but each
participant was allowed to rest according to their individ-
ual needs. According to the protocol, if we saw that some-
one was resting too much, we would motivate them and
involve them in sub-activities. But this was not necessary
because everyone was actively participating.

CG members participated only in the institution’s usual
social activities.
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Data collection

Quantitative

At baseline, the followingdatawere collected from thenursing
documentation: sociodemographic data (age, gender), physical
and medical characteristics (weight, height and calculated
BMI, and chronic diseases).

The outcome variables were: static and dynamic bal-
ance, as well as GS.

The static and dynamic balance were measured by the
PerformanceOrientedMobilityAssessment (POMA) scale. This
POMA scale consisted of two parts: balance scale (POMA-B)
measuring the static balance and gait scale (POMA-G)
measuring the dynamic balance [28]. The balance-related
items scored the sitting balance, rising from a chair and sitting
down, standing balance (with eyes open then closed) and
turning balance. The gait-related items scored gait initiation,
step length, height, symmetry and continuity, as well as path
direction and trunk sway. Each item was scored based on a 2-
or 3-point scale. Balance and gait elements were scored and
analyzed separately. A maximum score of 16 on POMA-B, a
maximum score of 12 on POMA-G could be achieved. The tests’
interrater reliability is good (85 % agreement) [29].

GS was measured by asking subjects to walk at their
usual pace on a flat 14 m track, starting from a standing
position. Thewalking path included an initial distance of 2 m
for acceleration and an ending distance of 2 m for deceler-
ation, which were not included when determining GS. Use of
a walking aid was permitted. The test was taken twice, and
the mean of the two was used to calculate GS. To determine
GS (in m/s), the 10 m distance covered was divided by the
time needed for the subject to walk that distance [30]. GS is a
valid measure of gait limitation with high predictive validity
for subsequent disability, hospitalization and mortality [31].

Acceptability of the HCT programme was evaluated by
the participants’ adherence rate, the number of sessions
completed, and the number of adverse events (falling or
other medical events). Fall was defined as an “unexpected
event in which the participants come to rest on the ground,
floor, or lower level” [32].

Qualitative

Qualitative data were collected through individual semi-
structured interviews with six caregivers who were asked
about their experiences of changes in older people’s
behavior.

The interviews were conducted 7–10 days after the end
of the intervention. The caregiver informantswere recruited

from among the care professionals of the long-term care
institution where the intervention was carried out.

Purposive sampling was used to ensure that pro-
fessionalswith different qualificationswere interviewed. One
geriatrician, two nurses, two care workers, and one mental
health worker were invited to participate. All informants
were women.

The interviews were conducted by the institution’s
psychologist, whowas not involved in the intervention. The
interviews included mainly open-ended questions focusing
on the positive/negative changes in the older people’s
behavior. The informants were encouraged to provide
details on their experiences. The interviews, which lasted
about 20–25 min, were recorded with the informants’ con-
sent and transcribed verbatim.

Data analyses

Quantitative

First, the distributions of continuous data were checked
using Kolmogorov–Smirnov test.

Participants’ demographic and clinical characteristics
were analyzed using descriptive statistics.

Baseline values of EG and CG were compared using
independent-sample t-tests for continuous data and χ2 test
for categorical data.

Mann–Whitney U-tests were conducted to determine
whether therewere statistically significant differences between
groups in the outcome variables post-intervention. Within-
group differences between baseline and post-intervention
groups were investigated by Wilcoxon-tests.

The adherence rate of participants was calculated by
dividing the number of completed sessions by the number of
required sessions. Effects were analyzed on an intention-to-
treat basis. This means that all available data were analyzed,
and no participants were excluded if they failed to attend
sessions.

Kovács et al. [33] reported a 4-point difference in
POMA-G scores in older people with dementia after a
multimodal exercise programme. On this basis, they
determined that the number of subjects required for a
significance level of alpha=0.05 and a power of 80 % was
nine in each group. This was increased to 13 per group in the
case of subjectswithdrawing from the study and any potential
missing data.

For the statistical analysis we used SPSS version 19.0 for
Windows software. A p-value less than 0.05 was considered
statistically significant.
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Qualitative

Three researchers analyzed the semi-structured interviews
using thematic analysis.

In accordance with the adopted methodological pro-
cedure, data analysis involved the following phases: (1)
familiarization with the data, (2) generation of initial codes,
(3) theme search, (4) theme review, (5) theme definition, and
(6) report production [34]. All three researchers read the
interviews transcribed verbatim repeatedly to familiarize
themselves with the data (step 1). Then, initial codes were
generated (step 2), and the codes were grouped into sub-
categories to determine potential themes (step 3). Finally,
reviewing, defining, and naming themes resulted in four
main themes (step 4, 5 and 6). Illustrative quotes for each
category were selected by the last author and translated
from Hungarian to English by a native English speaker. The
translations were approved by all authors.

Results

Quantitative findings

In the EG, all 13 participants who started the HCT pro-
gramme completed the study. Six participants attended all
sessions, two participants missed only one session, three
missed two sessions and two missed three sessions. In the
CG, three participants died from chronic illness. The cause of
their death was not associated with the programme. The
outcome values of these dropped-out participants were
replaced with their baseline values. There were no other
adverse events.

Adherence was calculated as the percentage of the
number of sessions completed out of the total 24 sessions.
Adherence to the exercise programme was 95.5 % with a
range from 88 to 100 %.

Table 1 shows demographic and clinical characteristics
of study participants. There were no significant differences
between groups on any baseline characteristics.

The outcome data are presented in Table 2.
The EG showed a non-significant improvement in

POMA-B (z=−1.652; p=0.098), while the CG showed a decline
(z=−2.032; p=0.042). After the 12-week intervention period,
there was a statistically significant difference between the
EG and CG in POMA-B (U=22.5; p=0.008).

As for POMA-G, although the EG improved (z=−1.518;
p=0.129) and the CG declined (z=−1.095; p=0.273), either
change failed to meet the level of statistical significance.
After the 12-week intervention period, the between group
difference was not significant for POMA-G (U=38.5;
p=0.094).

As for GS, there was a statistically significant improve-
ment in the EG (z=−2.062; p=0.039), while there was no
change in the CG (z=−1.014; p=0.310). After the 12-week
intervention period, the between group difference was not
significant for GS (U=42; p=0.154).

Table : Demographic and clinical characteristics of study participants.

Participants’
characteristics

Experimental group
(EG) (n=)

Control group
(CG) (n=)

p-Value

Age (years), mean
(SDa)

. (.) . (.) .

Female, number, %  ()  () .
BMI (kg/m), mean
(SD)

. (.) . (.) .

MMSEb (points), mean
(SD)

. (.) . (.) .

Katz index . (.)  (.) .
Chronic diseases
Diabetes mellitus,
number, %

 ()  () .

Hypertension, n, %  ()  () .
Lower limb arthritis,
n, %

 ()  () .

Osteoporosis, n, %  ()  () .

aSD, Standard Deviation. bMMSE, Mini Mental State Examination.

Table : Static and dynamic balance as well as gait speed at baseline and after the intervention periods in groups.

Experimental group (EG) Control group (CG)

At baseline At  weeks At baseline At  weeks

POMA-B (point) median (IQRa)  (–.)  (–)  (.–.)  (.–.)
p valueb . .
POMA-G (point) median (IQRa)  (–)  (–)  (.–) . (.–.)
p valueb . .
Gait speed (m/s) median (IQRa) . (.–.) . (.–.) . (.–.) . (.–.)
p valueb . .

aIQR, Interquartile Range. bWithin-group difference.
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Qualitative findings

Informants’ characteristics are presented in Table 3.
The following four themes were identified from the

data:
Theme 1: Changes in social interactions
Theme 2: Changes in physical activity
Theme 3: Changes in participation in community activities
Theme 4: Reduced aggression in verbal communication.

Examples of representative quotations are provided in
Table 4. In the quotations, patients’ names have been
replaced with fictitious names.

Theme 1: Changes in social interactions

Informants clearly observed that participants in HCT
interact socially with more of their residents. Several
informants noted that after the garden sessions, conver-
sations among the participants were more frequent even
during periods outside the HCT. It was also observed that
they initiated conversations not only with the participants
of the session, but also with others.

The quality of family relationships has also changed in a
positive direction. Participants tell visiting relatives about
their gardening activities and show them their garden.
Participants are proud of what they have done. In rural
Hungary, it is still a traditional part of hospitality that the
host shows his guests the garden he has cultivated. This
experience also suggests that participants no longer consider

Table : Informants’ characteristics.

Informants Age, years Work experience in
geriatrics, years

Geriatrician  

Nurse   

Nurse   

Care worker   

Care worker   

Mental health worker  

Table : Illustrative quotations for the four themes.

Themes Quotations examples

. Changes in social interactions „I have seen Maria, who used to prefer to sit mostly alone, chatting with her fellow patients on several occasions.”
(observation of a -year-old nurse on a -year-old woman)
“Katalin could not be included in a conversation. She did not even answer simple questions. (e.g. What is your name?
How many children do you have?) During the program and since then, when asked, she lists what crops were grown in
the sessions, what work was done.” (observation of a -year-old nurse on a -year-old woman)
“Before, Pista had previously been completely withdrawn, not talking to anyone, not even the care staff. While
gardening and after the gardening sessions, he started to talk about what he grew in his own garden.” (observation of
a -year-old mental health worker on a -year-old man)
“Lajos invites his visitors to the garden and is happy to walk around the garden with them, showing them the plants he
has planted.” (observation of a -year-old nurse on a -year-old man)

. Changes in physical activity “Zsuzsa, who used to prefer to spend her days in her room, now often walks not only in the garden but also in the
communal spaces.” (observation of a -year-old care worker on a -year-old woman)
“I often see Zsuzsa sitting in the garden, but she also sits more often in an armchair in the lounge.” (observation of a
-year-old care worker on a -year-old woman)
„Rozália likes to go to the vegetable garden several times even beyond the sessions
Walking in the garden, Rozália watches the plants with interest. Sometimes she picks them up and is happy to give them
to one of us.” (observation of a -year-old care worker on a -year-old woman)

. Changes in participation in commu-
nity activities

“Previously, Erzsi spent all her time in her room, except for personal hygiene and eating. After the garden therapy
period, she was more involved in meal preparation activities, such as setting the table.” (observation of a -year-old
care worker on a -year-old woman)
“Maris, who had never before taken part in reminiscence therapy, told other residents a lot about her garden, which she
used to cultivate.” (observation of a -year-old mental health worker on a -year-old woman)
„Lili had not previously participated in group exercise sessions. After the garden therapy, she could be involved, with the
promise of meeting her peers with whom she gardened.” (observation of a -year-old mental health worker on a
-year-old woman)

. Reduced aggression in verbal
communication

„In the past, Pista was often irritable, impatient, and cursed. During and after the garden therapy program, cursing
barely ever happens.” (observation of a -year-old care worker on a -year-old man)
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only their room but also the garden as their home
environment.

Theme 2: Changes in physical activity

The informants also reported that the participants in the EG
spend more time in the garden and in the raised beds, even
during periods outside the sessions. Informants also found
that older patients are more often seen not only in the gar-
den but also in other community spaces.

Theme 3: Changes in participation in community
activities

Informants found that older people who participated in
HCT sessions were more easily involved in other commu-
nity activities. HCT participants were also involved in
several community activities in which they had not previ-
ously participated.

Several informants reported that older people in the EG
who could not previously been involved in leisure activities,
now occasionally took part in reminiscence therapy or
animal-assisted therapy sessions.

According to informants, several residents appeared at
irregular intervals in the gardenwithwatering cans towater
the plants. In order to prevent overwatering, a watering
schedule had to be established, so that watering always took
place at the scheduled time.

Theme 4: Reduced aggression in verbal communication

Informants reported reduced levels of aggression in patient-
to-patient communication. The use of swear words, which
were commonly heard otherwise, were barely observed
during and after the therapy sessions.

Discussion

This study was designed to evaluate the effects of a 12-week
HCT programme on static and dynamic balance, aswell as GS
among institutionalized older adults living with CI.

At the end of the intervention period, the EGmaintained
their baseline performance on the static balance variable,
while the CG showed a decline. In terms of GS, the EG
improvedwhile the CG did not change. However, no changes
were demonstrated in dynamic balance.

Our data showing significant change were compared
withMDC values reported in the literature. Regarding POMA
balance score, improvement of six individuals in the EG
while a decline of five individuals in the CG exceeded the

published MDC for older people with knee osteoarthritis
(MDC=0.75) [35]. Regarding GS, improvement of eight
individuals of the EG were above the corresponding value
for individuals with CI (MDC=0.11 m/s) [36].

So far, multidimensional exercise programmes (MDEP)
and senior dance have been demonstrated to be beneficial
for the balance and gait of cognitively impaired older people.

The MCEPs with beneficial effects, besides aerobic
exercises, included balance [37, 38] and/or strengthening
[39, 40] and/or flexibility [39, 41] exercises. Similarly, the
High Intensity Functional Exercises programme (Umeå,
Sweden), being also beneficial for the balance of older
people with CI, applies progressively higher intensity
muscle strengthening as well as “sufficiently challenging”
balance exercises [42–44]. Two meta-analyses demonstrate
the beneficial effects of senior dance on static and dynamic
balance in older people with dementia [45, 46].

The studies mentioned above suggest that balance var-
iables of even older people with dementia can be improved.
The results of our study indicate that HCT is just as effective
as the interventions mentioned above for this purpose.

However, research also shows that people with
dementia find it difficult to engage in leisure or specifically
therapeutic activities [47]. Therefore, it is important that
professionals caring for older people with dementia/CI are
equipped with as many effective interventions as possible to
develop the balance skills essential for effective and safe
movement. HCT is one of the interventions that has been
used successfully not only in people with intact cognitive
function but also in people with CI.

As for psychosocial effects of HCT, researches demon-
strate that HCT reduces stress levels, stimulates memory,
improves attention, helps to acquire new knowledge and
skills, recalls and stimulates existing skills, reduces the fre-
quency of behavioral disorders, enriches social interactions,
and helps to experience a sense of usefulness and
responsibility [6, 7, 48]. These effects of HCT are supported by
results based on qualitative data from our research. The
results of our qualitative data analysis indicate that HCT
increases the possibility of social interactions, encourages
older people to engage in conversation. Not only have the
interactions between the older people participating in the
HCT programme been enriched, but also their interactions
with other residents. More older people became involved in
various activities of community life. Participants in the HCT
sessions were more easily involved in other community
activities provided by the institution. People have also been
involved in reminiscence sessions or animal-assisted ther-
apy sessionswho could not previously have been involved in
these types of activity. This observation could possibly be
explained by the fact that they sought the contact of those
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with whom they had formed a good relationship during HCT
sessions. Future research should consider participation in
community activities as an outcome variable.

Jing (2016) suggests that daily physical activity is a major
determinant of quality of life (QoL) in institutionalized older
people with dementia and is negatively associated with
physical aggressive behavior [49]. Telenius (2013) hypothe-
sized a relationship between QoL and walking speed in this
population [50].

HCT we studied provides daily physical activity and also
reduces aggressive behavior, while having a positive effect
on balance variables, especially walking speed. Therefore,
the unique result of our study is that HCT, besides reducing
physical aggressive behavior, improving GS, and helping to
maintain static balance (by slowing its decline), is thought to
contribute to a better QoL for older people with CI living in
nursing homes.

As for acceptability of HCT, all members of the EG
completed the intervention period. Some attended all the
sessions prescribed, but even the least adherent participant
attended more than four-fifths of the sessions. This suggests
that HCT is also an accepted activity for the Hungarian older
people with CI, for whom there has been no tradition of this
therapy so far.

Some limitations of this study should be mentioned.
First, participants were not randomly assigned to groups.
We did not want to exclude potential participants from
intervention research that has been shown to have benefi-
cial effects on behavioral symptoms in older patients. The
other limitation of this study was the lack of blind assess-
ment. The inclusion of blind assessment in future studies is
therefore heavily recommended. Finally, in our study, all
participants were recruited from a long-care institution.
Thus, older adults receiving day-care or homecare are not
represented in our sample. Therefore, generalization
should be made with caution. Despite these limitations, our
research indicates that HCT has positive effects not only on
cognitive and mental symptoms but also on balance vari-
ables. Thus, this is another therapeutic option that can
be added to the range of programmes for people with
dementia/CI.

The professional responsible for the care of older people
can choose from this range of programmes according to the
personal and material conditions of the institution and the
older person’s preferences.

Conclusions

Professionals working with older people with dementia/CI
have the responsibility of planning, organizing, and

implementing daily activities that offer so-called non-phar-
macological therapy. It is a great challenge to design a pro-
gramme for older people with CI that not only provides
meaningful leisure activities, but also has a positive impact
on the physical and mental health of the older person,
including the balance as well, that is the basis of daily life.
Adding the results of our study to the body of research to
date, it can be concluded that many programmes, including
HCT, can be used effectively to improve balance variables
even in older peoplewith CI. Themore effective programmes
are known, the easier it is to involve the older personwith CI
in a programme that they can enjoy in the long-term,
improving their physical and mental health and thus their
QoL.
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