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A B S T R A C T

Objective: The study presented in this paper aimed to assess the effect of an Information Technology enabled
community gardening program for older adults, developed by an international consortium.
Methods: We have executed a quantitative, pre- and post-test field trial with older adult volunteers to test
the proposed programme in two European countries, Italy and Belgium (n=98). We used standardized and ad
hoc questionnaires to measure changes in the volunteers’ mental and psychological state during the trial.
The statistical data analysis sought for differences in the pre- and post-test values of the key scores related to
the perceived quality of life and benefits of gardening via paired-samples t-tests, and also tried to identify
the important factors of significant changes via logistic regression.
Results: We found significant improvements in the perceived benefits of gardening and also in the scores
computed from the WHO Quality of Life instruments, especially in the social sub-domains. The improve-
ments were associated with the country, age, marital state and education of the volunteers. Higher age or
being widow, divorced or single increased the odds of a significant improvement in the scores in more than
one sub-domains.
Conclusion: Though the two trial settings were different in some aspects, the observed significant improve-
ments generally confirmed the positive effects of gardening concerning the perceived quality of life and ben-
efits of gardening.

© 2023 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC license
(http://creativecommons.org/licenses/by-nc/4.0/)
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Introduction

Due to the long-term demographic trends and changes taking
place in most developed countries, preserving or improving the qual-
ity of life among older populations has emerged as a pivotal concern.
Projections indicate that by the year 2050, approximately 30 % of the
European populace will surpass the age of 65.1 It is vital to keep older
adults healthy and active as this reduces the social and economic bur-
den of ageing while conferring direct benefits to the individuals
themselves. Thus, the concept of ’successful ageing’ has been developed,
encompassing both the physiological and physical well-being of individ-
uals, along with their cognitive, psychological and social aspects.2 Cen-
tral to this paradigm is the notion of feeling actively engaged,
productive, and integrally linked within the fabric of society.

A previous study has shown that spending time in green spaces
has positive effects on older people, including a reduction in stress,
and merely visiting urban green spaces could be considered a preven-
tive measure to preserve cardiovascular health.3 There are also suc-
cessful completed and ongoing pilot projects that focus on nature-
based health and social care or promoting ‘green’ living for older
adults in urban areas.4�6
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Gardening is an active form of contact with nature which has
demonstrated efficacy in supporting successful ageing in a number of
small or middle-scale studies across the globe.7 A more recent review
based on evidence from several trials proposes a logic model to
explain the improved self-esteem, cognition, vitality, reduced stress
and other positive effects of gardening on mental health.8

The spectrum of gardening activities spans from informal ‘leisure
gardening’ on community spots or on the balcony with no organized
framework to Horticultural Therapy (HT) with planned and facilitated
community sessions in nursing homes. A comprehensive review
encompassingof 20 HT studies, predominantly involving participants
in residential care facilities for older adults, reported improvements
in well-being, anxiety/depression and social relations,9 and these
findings are confirmed by another recent review with several studies
from China.10 Furthermore, evidence supporting the enduring impact
of gardening emerges from longitudinal studies, particularly in the
Far East, like the Taiwan Longitudinal Study on Aging with 5000+
older adults, that associated gardening with improved survival over
11 years.11 In survey-based studies, members of gardening groups
reported significantly more social and physical benefits than non-
members,12 and gardening was associated with a social and active
lifestyle.13

However, as underscored in a recent review summarizing 41
studies,7 more experimental evidence are needed for more reliable
and consistent results. The Turntable project aims to address this
problem, with three innovative elements. Firstly, we used an Internet
of Things (IoT) platform, developed by the project consortium, to sup-
port gardening education, planning, logging and social networking.
Secondly, we performed a trial in two European countries. To our
best knowledge, except a small-scale study,14 no qualitative studies
have investigated the effects of leisure gardening in a European set-
ting. Thirdly, while our inclusion criteria didn’t exclusively target
individuals in perfect health, our objective didn’t center on therapeu-
tic intervention following severe medical events, such as stroke reha-
bilitation. Nevertheless, we did organize thematic sessions for
participants—particularly because a significant portion of the Euro-
pean population lacks gardening experience, making basic education
essential. This places our approach somewhere in between free lei-
sure gardening and HT.

Related work

In the following short review, we focus on recent, intervention-
type trials that are most relevant to gardening interventions among
older adults.

A study with a relatively small volunteer cohort and an indoor HT
program found significant improvements in perceived loneliness and
depression. These improvements were quantified through standard-
ized assessments employing the Geriatric Depression Scale and the
UCLA Loneliness Scale in Taiwan.15 Also in Taiwan, a study16
Table 1
Features of recent intervention-type studies on gardening for older adults.

Author, year Country Study population (age) Study design

Chen et al., 2015 15 Taiwan n=10 (avg. 75.3) 10-week indoor H
Barello et al., 2016 14 Italy n=22 (60�88) 10 bi-weekly sessi
Han et al., 2018 17 Korea n=28 (avg. 80.1) 3 months HT, pre-
Sia et al., 2020 19 Singapore n=47 (avg. 77.5) 6 months HT, pre-
Shen et al., 2022 16 Taiwan n=23 (70�93) 6 weeks of HT, pre
Jo et al., 2022 18 Korea n=12 (60�70) 5 months gardenin
Turntable (this study, 2022) Italy, Belgium Italy

n= 41 (avg. 68.8)
Belgium
n= 60 (avg. 85.2)

3 months gardenin
employed saliva samples to measure immune protein levels, and an
improvement was found after some weeks of HT. The subjective feel-
ings of life satisfaction, well-being and happiness also improved after
each HT session.

According to a 3-month study in Taiwan,17 significant improve-
ments were observed in cortisol levels and in most of the standard-
ized scores, while in the control group, no significant improvement
was detected. This investigation involved older adults grappling with
mental health issues, with physical functional ability assessed
through the Senior Fitness Test score. Another study from Korea used
a low number of volunteers and found an improvement in the
nature-relatedness, psychological well-being, and pro-environmental
behavioral intentions in a pre- and post-test design.18

The two studies that are most similar to Turntable are those of
Sia19 and Barello.14 The study reported by Sia used pre- and post-test
design and standardized scores for evaluation, but in a 6-month HT
programme. The monitored features included perceived physical
health, sleep hygiene, depression, anxiety, cognitive performance
and social connectedness, many of which were also included in the
Turntable design. The study found an improved momentary affect,
cognitive function and reduced anxiety. The study by Barello et al. is
relevant because this is the only European project we could find in
this field. The difference is that their focus was on post-stroke healing
and that they used semi-structured interviews within a qualitative
phenomenological approach to explore the subjective experience of
performing part of their rehabilitation program in a therapeutic gar-
den. The findings unveiled a highly affirmative perception among
patients, highlighting the profound impact on their overall well-
being. This underscores the potential advantages of such interven-
tions in augmenting the rehabilitation trajectory. Table 1 summarizes
the key features of the above studies for the sake of comparison.

None of the trials in the review above reported the use of mobile/
IoT technology. Information Technology (IT) solutions, however, can
strengthen different telecare services and thus improve the quality of
life of older adults.20,21 As for the IoT/IT support for gardening, several
innovative solutions have been proposed recently. Lekjaroen et al.
developed a prototype with a ‘mini garden’ equipped with moisture,
temperature, etc., sensors that report to an Android app.22 In a similar
cloud-based ‘smart gardening’ solution, sensor data was uploaded
into the cloud for analysis, after which either an automatic action,
e.g. starting a water pump, was performed, or the user was notified.23

Therefore, extending the scope in this direction was a logical step in
our project.

Our main hypothesis was that gardening with the Turntable sup-
port helps those over 60, with capacity and an interest in gardening,
to remain engaged and productive, which improves their self-
reported quality of life and enhances their social and psychological
well-being. More specifically, we expected to observe an improve-
ment between the pre- and post-intervention state of the partici-
pants in their quality of life, familiarity with gardening-related
Evaluation methods

T program, pre- and post-test Interviews plus standardized forms/scores
ons, keeping a diary Semi-structured interviews
and post-test with control group (n=14) Saliva samples, standardized forms/scores
and post-test with 5 time-points standardized forms/scores
- and post-test Saliva samples, standardized forms/scores
g, pre- and post-test ad hoc or adapted standard forms
g with IT support, pre- and post-test Ad hoc and standardized forms/scores
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topics, and their attitude and familiarity in the use of modern infor-
mation technologies. We also expected a generally positive accep-
tance of the Turntable solution.

Material and methods

Components of the Turntable system

The Turntable system has been developed by an international
consortium in the framework of a European Horizon AAL programme.
The system consists of one or more Agrumino wireless soil sensors,
an Android mobile phone app and a backend framework (see Fig. 1).
The sensor measures the light, ambient temperature and soil mois-
ture and it can even control a small water pump. The mobile app
reads data from the sensor and stores it in both a backend database
and the cloud. The app is integrated from two parts, the Tomappo
app that acts as a gardening diary and advisor for gardening activities
and garden design, and the Lifely app that connects with the sensors
and exposes the state of the plants in an intuitive graphical interface,
e.g., “I’m thirsty” etc. Both apps contain educational materials about
the plants and recommended cultivation practices. The backend sup-
ports user management, messaging, and event logging. We refined
the functionality of the system in cooperation with small end-user
groups before the implementation phase of the project.24 For more
information on the system, see the project web page.25

Study design

We have executed a quantitative, pre- and post-test field trial
with older adult volunteers to test the proposed system in two Euro-
pean countries, Italy and Belgium. A small-scale trial was also started
in Portugal, but it was not completed successfully.

Sample

The study used convenience sampling to recruit older adults and
included volunteers aged over 60, familiar with touchscreen technol-
ogy and having an interest in gardening, and did not include those
with any relevant impairment or motor disability that would inter-
fere with the execution of gardening activities and those unable to
give an informed consent.

The volunteers were first informed about the goals and the meth-
ods of the trial, the data management scheme, etc., and they signed
an informed consent. In Belgium (BE), the trial protocol was approved
by the KU Leuven Social and Societal Ethics Committee in April 2021
(No. G-2021 04 2054). In Italy (IT), the protocol was approved by the
Ethics Committee of the University of Cagliari in March 2021 (No.
0073531). We designed the trial according to the principles of the
Helsinki Declaration of 1975, as revised in 2000.

Recruitment strategies included online posts on social media plat-
forms, appeals for participation in local newspapers, dissemination of
paper-based flyers at strategic public venues and shared with profes-
sional connections/retirement homes, and finally direct contact with
Fig. 1. The components of
several social care/supported living homes. In Italy, most of the vol-
unteers responded to the recruitment flyer and initiated contact with
the trial manager, and also several of them were recommended by
associations of older adults. The recruitment resulted in 63 persons
signing the informed consent, but only 41 of them finished the trial
successfully in two groups (see Table 3). The groups consisted of 19
and 22 volunteers, respectively, including 8 men and 33 women,
with an age average of 69 § 4.50 years. In Belgium, a social care/sup-
ported living home confirmed their willingness to participate with
60 volunteers. Here we had 60 volunteers signing the informed con-
sent, of which 57 completed the trial successfully, including 15 men
and 42 women, with an age average of 85.4 § 9.24 years.

Table 2 summarizes the changes in group sizes in the different
phases of the project.

Intervention

Throughout the intervention period, volunteers were granted
access to the app and were encouraged to visit the garden indepen-
dently. Additionally, they actively participated in weekly gardening
sessions conducted under the supervision of an instructor, each ses-
sion spanning approximately two hours. These activities encom-
passed structured sessions on installing and utilizing the Turntable
system, planning the garden, getting the soil ready, sowing the seeds
of vegetables, watering and cultivating plants, among others, culmi-
nating in the harvesting of seasonal vegetables.

Participants not included in the data analysis were those who
spent less than one month during the intervention period or exhib-
ited low motivation by using the app fewer than two times a week
for two consecutive weeks. Recruitment commenced in May 2021
and concluded in April 2022. The intervention phase terminated in
September 2022.

In Italy, two consecutive groups, Autumn-Winter (AW) and
Spring-Summer (SS), denoting respective seasons, were assembled.
Most volunteers resided in their homes and utilized their personal
smartphones. The gardening sessions were held at the Botanical Gar-
den of the University of Cagliari, situated on the island of Sardinia.
Conversely, in Belgium, participants lived together in a supported liv-
ing facility catering to older adults. They utilized shared Android tab-
lets pre-equipped with the Turntable app pre-installed. The facility
provided access to a shared garden in Brussels.

Measures

We used standardized questionnaires, proven in several other
studies, to measure changes in the volunteers’mental and psycholog-
ical state during the trial, and also and an additional questionnaire to
measure their attitude towards gardening.

The WHO Quality of Life (QOL_BREF) and the WHO Quality of Life
in Older Adults (QOL_OLD) are two similar self-report questionnaires
that measure the perceived quality of life. The QOL_BREF consists of
24 questions in 4 topics, Physical Health (7 questions), Psychological
Health (6 questions), Social Relationships (3 questions) and
the Turntable system



Table 2
Dropouts during the execution of the trial protocol.

Trial phase No. of persons (IT) No. of persons (BE) No. of persons (total)

Number of volunteers who signed the informed consent 63 60 123
Dropouts before the start of the intervention:
. . .due to health conditions of the volunteers or their family members �5 0 �5
. . .due to increasing number of Covid-19 cases in February 2022 �5 0 �5
. . .due to the obligation to have a Green Pass to visit the botanical garden �7 0 �7
. . .due to the delay in the execution of the trial �5 0 �5
Number of volunteers starting the intervention: 41 60 101
Dropouts due to lack of motivation 0 �3 �3
Number of volunteers successfully completing the trial: 41 57 98
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Environmental (8 questions), plus two questions for assessing overall
quality of life and general health. The questions are to be answered
on a 5-point scale ranging from ‘very dissatisfied’ to ‘very satisfied’.
While QOL_BREF is a more general purpose instrument, the QOL_OLD
focuses on the quality of life related to aging. It has 24 questions in a
similar scheme, but with the domains Sensory Abilities, Autonomy,
Past Present and Future Activities, Social Participation, Death and
Dying and Intimacy, each supported by 4 questions. Finally, the Gar-
dening Benefits Questionnaire includes 36 attitude statements in 8
factors (topics), rated on a 5-point Likert-type scale ranging from
1 = ‘strongly disagree’ to 5 = ‘strongly agree’.12 The objective is to
measure the perceived benefits of gardening, i.e., volunteers’ opin-
ions and attitudes of gardening relative to purpose, feelings, and
social engagement. The factors are Restoration benefits (8 state-
ments), Attachment (5 statements), Physical benefits (5 statements),
Spirituality benefits (6 statements), Social benefits (3 statements),
Identity benefits (4 statements), Purpose (3 statements), Shared
experience (2 statements). The above instruments are summarized in
Table 3.

Prior to the commencement of the trial, demographic information
was gathered, encompassing the participants’ country, age, gender,
marital status, and educational background. Age and education were
considered as independent scale-type variables, while the remaining
factors were classified into categories. The questionnaires were
administered via SurveyMonkey web forms.28 All questionnaires
were taken in the control period i.e., before the start of the interven-
tion and then repeated during the intervention period after 2 months
of using the system. These two times will be referred to as T0 and T1,
respectively. The trial was concluded with a final interview.
Data analysis

The data analysis aimed to address two questions: firstly, whether
a significant change, either positive or negative, occurred between T0
and T1 concerning the key scores (dependent variables) within the
Table 3
The most important questionnaires used in the Turntable project.

Short name Name Notes

QOL_BREF WHO Quality of Life Measuring the general perceived
quality of life26, Cronbach’s alpha:
0.91. Range: 24�120

QOL_OLD WHO Quality of Life
in Older Adults

Measuring the quality of life related
to aging27, Cronbach’s alpha: 0.85.
Range: 24�120

GARDEN Gardening Benefits
Questionnaire

Measuring the perceived benefits of
gardening, i.e., volunteers’ opin-
ions and attitudes of gardening
relative to purpose, feelings, and
social engagement. Cronbach’s
alpha: 0.61�0.91. Range: 36�180
entire cohort; and secondly, whether any independent variables can
be linked to any observed significant changes. For each test in the sta-
tistical analysis, the relevant assumptions, including missing values,
univariate/multivariate normality of distributions, univariate/multi-
variate outliers, multicollinearity, etc., were verified, and appropriate
corrections were applied.

First we used a standard paired-samples t-tests to compare the
dependent variables at T0 and T1 to check for significant changes. If a
variable had any sub-scores, we repeated the test also on each of the
sub-scores. In the second step, we built logistic regression models to
find the predictor independent variables of the significant changes.
For these tests, we binarized the target score using a range and distri-
bution dependent threshold (cutoff) value such that a score above
the cutoff should fall into the ‘improved’ category. When building the
model, we used the forward likelihood (stepwise) variable selection
method that terminates when the accuracy of the model improves no
longer.

Throughout the analysis P-values p < 0.05 were regarded as sta-
tistically significant.

Results

Table 4 shows the demographic characteristics of the whole study
population and the sub-groups for easy comparison.

In the first step, we performed a paired-samples t-test on the
whole study population (n=98) for the scores listed in Table 3, and
found six significant changes between the T0 and T1 values, each
showing an improvement. In the case of GARDEN, we found a signifi-
cant increase of 17.90 points (p < 0.001, 95 % Confidence Interval
15.23�20.56). For QOL_BREF, there was a significant increase of 2.27
points (p = 0.012, 95 % CI 0.51�4.26). We also performed the test on
the sub-scores of QOL_BREF, and found a 0.75 point increase on the
Physical Health domain (QOL_HEALTH, p = 0.006, 95 % CI 0.22�1.28,)
and a 1.01 point increase on the Social Relationships domain (QOL_-
SOC, p < 0.001, 95 % CI 0.43�1.59). We must note that the value
range of the QOL_BREF sub-scores, and also those of QOL_OLD, is
only 4�20 points, so a 1-point increase means much more than on
the full score with a range of 20�120 points. Finally, the QOL_OLD
sub-scores Past Present and Future Activities (OLD_PPF) and Social
Participation (OLD_SOP) also increased significantly (by 0.69 points,
p = 0.005, 95 % CI 0.21�1.17 for the former, and 0.68 points, p = 0.010,
95 % CI 0.17�1.20 for the latter).

In the second step, we used a cutoff value of 20 points for the
GARDEN score and found that the only significant predictor of the
model was the Country variable (p < 0.001, odds ratio = 5.606, 95 %
CI 2.29�13.66). This means that being a volunteer in the Belgian trial
increases the odds of improvement by a factor of 5.606. The QOL_-
BREF, with a cutoff of 4 points, was linked to two predictors, Educa-
tion (p = 0.050, odds ratio = 0.546, 95 % CI 0.29�1.00) and Marital
(p = 0.04, odds ratio = 2.88, 95 % CI 1.04�7.96). Thus, having higher
education (university degree) decreases the odds of improvement by



Table 4
Basic characteristics of the study population and the sub-groups.

Italy,
AW group

Italy,
SS group

Belgium Whole cohort

Age 69.0 § 4.74 68.4 § 4.02 85.4 § 9.24 78.2 § 11.10
Gender 16 women,

3 men
17 women,
5 men

42 women,
15 men

75 women,
23 men

Marital status (married/partnership; widowed/divorced/single) 12 m/p,
7 w/d/s

9 m/p,
13 w/d/s

3 m/p,
54 w/d/s

24 m/p,
74 w/d/s

Education level
(primary school/lower secondary school; upper sec.
school/high school diploma; univ. degree)

5 ps/lss,
9 uss/hsd,
5 ud

4 ps/lss,
7 uss/hsd,
11 ud

6 ps/lss,
24 uss/hsd,
27 ud

15 ps/lss, 40 uss/hsd,
43 ud

Garden type
(large garden/back garden; balcony/terrace; no garden)

9 lg/bg, 9 b/t,
1 no garden

6 lg/bg, 11 b/t,
5 no garden

(retirement home with a shared garden) N/A

Persons living together 12 9 (retirement home) N/A
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a factor of 0.502, while being widow, divorced or single increases the
odds by 2.88. We used the same cutoff value of 1 point for the sub-
scores of QOL_OLD and QOL_BREF. The QOL_SOC improvement was
associated with Age (p = 0.003, odds ratio = 1.061, 95 % CI 1.02�1.10).
Since the age was measured in years, the odds of improvement was
found to improve by a factor of 1.061 by every year of age. For the
QOL_HEALTH, no significant predictors among the demographic vari-
ables could be found. The OLD_PPF improvement had a single predic-
tor, Age (p = 0.033, odds ratio = 1.042, 95 % CI 1.00�1.08). Finally, the
OLD_SOP had no significant predictors.

Discussion

According to the statistical analysis, the perceived quality of life
(QOL_BREF, QOL_SOC, QOL_HEALTH, OLD_PPF, and OLD_SOP)
improved significantly in the whole study population during the
intervention. Though the improvement of the main QOL_OLD score
was not statistically significant, we found no significant worsening in
any of the QOL-related sub-scores. Since the social domain improved
both in the general (QOL_SOC) and the age related (OLD_SOP) sense,
we may conclude that according to the results, better social connec-
tions may be related to IT-supported gardening. These positive
changes seem to confirm our initial hypothesis concerning the qual-
ity of life. Since the GARDEN score measures the perceived benefits of
gardening, an improvement in this aspect was also a naturally
expected outcome of the project, meaning that most volunteers liked
gardening with the Turntable support and in general appreciated gar-
dening more after the trial. The strong improvement (17.9 points on a
180-point scale) confirms this expectation.

The logistic regression models emphasize the importance of the
age, marital state, education and the country among the independent
demographic variables. It may be surprising that higher age is linked
with more improvement in two QOL sub-domains, QOL_SOC and
OLD_PPF. This effect may be due to a less satisfied mental startup
condition of these volunteers that could improve more, compared to
younger participants, during the trial. Similarly, those without a
spouse may naturally find more reward in gardening than those liv-
ing in partnership, especially since the Turntable apps actively try to
impersonate the vegetables planted by the user. This may be
reflected in the appearance of the Marital variable as a predictor of
the QOL_BREF improvement. We should note that the demographic
variables may have influenced the dependent variables in other ways
as well, which the relatively small group sizes have prevented from
emerging in this trial.

The location (Country variable) also exhibits a strong effect on the
main QOL_BREF score, emphasizing the importance of the differences
between the two setups. The Belgian group was quite different, as it
could be characterized by a higher average age (above 85) and a liv-
ing arrangement in a retirement home. Gardening and using mobile
devices at this age may prove a much more challenging task than in
the 60s. Another difference was that the volunteers shared the same
daily routine and meals furthermore, volunteers had no mobile devi-
ces of their own and had access to shared tablets only for periods of
time, while Italian volunteers used their own devices without any
limitation. The effect of these differences is clearly reflected in the
statistical analysis, calling for an extended, country-wise elaboration
of the changes as an extension of this analysis.

According to the final interviews, most notably in Italy, an impor-
tant indirect impact of the project was the improvement of digital lit-
eracy for some volunteers. Another effect on volunteers was the
development of a sense of belonging to a community. During trial
activities, volunteers organized various moments of conviviality,
through which they shared homemade food and coffee and came
into contact with each other. Many of these social interactions devel-
oped into friendships that outlasted the end of the trial.

Limitations

Due to the design of the trial with no dedicated control groups,
any T0�T1 change that we experienced in the scores might have
been influenced by external factors that we could not control in the
trial. The two most important such factors could be the quickly
changing Covid-19 situation, which could have an impact on our vol-
unteer’s perceived quality of life, via the restrictions and also via the
so-called ‘Covid-depression’, especially for volunteers with a higher
age, and the changing of the seasons and weather conditions in gen-
eral, which gains specific importance due to the outdoor gardening
focus of the Turntable solution. It should be noted, however, that
though there was a big change both in the Covid situation during the
trial in Italy and also in the season, between the ‘Autumn-Winter’
and ‘Spring-Summer’ groups, we did not experience a considerable
difference between the performances of these two groups. This fact
adds to the reliability of the findings.

In lack of a gardening control group with no IT support, we could
also not separate the presumably positive effect of community gar-
dening from the pure (presumably positive) effect of using the Turn-
table solution as a gardening support.

Comparison of the results to related work

It is hard to directly juxtapose the score variations we have
observed with those reported in the extant literature. This difficulty
arises primarily from the substantial disparities in cultural contexts,
with a majority of pertinent studies having been conducted within
vastly different cultural settings such as Taiwan, Korea and Singapore
(see the ’Related work’ for more details), alongside the utilization of
standardized scoring systems that diverge from those adopted in
Europe.
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The study with the most similar setup in terms of settings and
activities is the one conducted by Barello.14 However, there are still
significant differences that limit direct comparisons. Firstly, there is a
distinction in the method of guiding patients during gardening activi-
ties. In Barello et al., specialized therapists actively guided and
adapted gardening tasks based on patient abilities, while in our study,
participants used a mobile application as a self-guided tool for engag-
ing in gardening activities. The choice of guidance method (therapist-
led vs. app-guided) can result in divergent outcomes in terms of par-
ticipant experience. Secondly, Barello et al. present the outcomes of
their qualitative phenomenological investigation into patients’ per-
ceptions of therapeutic gardening, focusing on subjective representa-
tions and meanings related to interactions with nature, the
therapeutic gardening experience, and its potential to enhance
patient engagement in their care management. In contrast, our study
specifically examined changes in the mental and psychological states
of the volunteers using quantitative approaches. The setup of our tri-
als made it possible to track the individual changes in the mental or
psychological state of the volunteers, which led to stronger evidence
than studies using no intervention, though with considerably more
volunteers.12,13 Furthermore, compared to other studies based on the
introduction of gardening activities at an older age,28 a strength of
our study is the use of multiple and standardized instruments for
measuring the effect of the intervention.
Conclusion

The paper presented the design and the results of a multi-center
community gardening trial for older adults in Italy and Belgium.
Though the two trial settings were different in some aspects, the
observed significant improvements generally confirmed the positive
effects of gardening concerning the perceived quality of life and ben-
efits of gardening.
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