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ABSTRACT

This study was designed to evaluate the effect of participating in horticultural activities on
changes in the severity of depression symptoms in adults with mild-to-moderate depression symptoms.
[VETELEE In this non-blinded, randomized controlled trial, 102 eligible participants were assigned
randomly to the experimental and control groups (51 members each). The inclusion criteria were as
follows: age of 18 years or more, mild-to-moderate depression symptoms, and willingness to participate
in the study. However, the exclusion criteria were physical or mental diseases limiting horticultural
activities and using antidepressants. Both groups received educational worksheets, including behavioral
activation, daily activity schedules, breathing training, and relaxation instructions. Moreover, the
experimental group participated in weekly three-hour horticultural program sessions for six weeks. The
severity of depression symptoms was then appraised at baseline, at the end of the intervention, and four
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Key words: weeks after the end of the intervention through the Beck depression inventory-Il (BDI-Il). The repeated-
Depression, Ecological measures ANOVA was used for data analysis.

and environmental ST The results revealed that the mean BDI-Il scores in the horticultural group declined by 5.68
concepts, Gardening, :  (P=0.001)and 2.32 (P=0.016) points more than the control group at the end of the intervention and four
Horticultural therapy;, weeks later, respectively.

Nature ¢ [SETERE This study indicated that horticultural activity might mitigate the severity of depression symptoms.
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Extended Abstract

Introduction

epression is a prevalent health problem, of-
ten associated with comorbidities and poor
health outcomes, such as decreased life ex-
pectancy [1]. Depressive disorders impose
an average cost of US$ 7,638 on healthcare
systems per person every year [5]. Therefore, it is crucial to
consider preventive and therapeutic actions, such as envi-
ronmental activities to improve the community’s physical
and mental health while reducing medication use and de-
creasing the cost imposed on healthcare systems [6].

The nature-based therapeutic interventions involve
plants and natural settings, such as tending to a garden
for human health and well-being. These interventions are
referred to by different terms, such as horticultural thera-
py, social and therapeutic horticulture, and people-plant
relationships [7]. Previous studies have confirmed the
positive effects of horticulture on physical health, mental
health, emotional well-being, social functioning, anxiety,
and depression [13-24].

To the best of our knowledge, there are inadequate
RCTs regarding the effects of horticultural therapy on
depression [13, 18], and most of them are limited to the
elderly [14, 22] and recommended further analyses [23].
Therefore, this study, by assessing the effects of horticul-
ture on depressed adults (not only the elderly), can fill the
knowledge gap. This study aimed to determine the im-
pact of indoor horticultural activities on mild-to-moderate
depression symptoms. For this purpose, we hypothesized
that the severity of depression symptoms in adults (18
years old or above) would differ between the experimen-
tal and control groups.

Methods

This research is a randomized controlled trial with two
groups: (1) horticultural or experimental and (2) control
groups. The statistical population included patients aged
19-66 years with mild-to-moderate depression symp-
toms, defined based on the Beck Depression Inventory
(BDI-II) score. The computer-based randomization was
performed through fourfold sampling blocks.

After 334 candidates were screened for the eligibility crite-
ria, 102 eligible participants were selected and assigned ran-
domly to the experimental and control groups (51 members
each). The sample size was calculated as 80 participants (40
members each). However, this study was a group research
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work with a long waiting time, and some randomized par-
ticipants left the study before the intervention started (16
from the experimental group and 12 from the control group)
(Figure 1), which was not predicted in advance. Therefore,
more participants were randomized to deal with this situa-
tion and prevent the loss of research efficiency. Moreover,
we ensured the intervention would impose no risks or costs
on participants. Then, the remaining participants were as-
signed to the experimental (35 participants) and the control
(39 participants) groups. Both groups received educational
worksheets as a non-pharmacological treatment. Moreover,
the experimental group participated in weekly horticultural
program sessions for six weeks. The horticultural program
included indoor floriculture and vegetable gardening per-
formed in groups. The severity of depression symptoms was
appraised at baseline, after six weeks (at the end of interven-
tion), and after ten weeks (four weeks after the end of inter-
vention) through the BDI-II.

Results

Data analysis was conducted through the intention-
to-treat (ITT) and complete-case methods. The statis-
tical population included 96 participants. At baseline,
38 (39.6%) out of 96 participants had mild depression,
whereas 58 (60.4%) had moderate depression. The in-
dependent t-test demonstrated no significant differences
between the experimental and control groups regarding
the mean age and BDI scores at baseline (Table 1). In ad-
dition, the Chi-square test results indicated no significant
differences in gender, educational attainment, and depres-
sion severity between the two groups at baseline. How-
ever, there was a significant difference between the two
groups concerning occupational status.

The repeated-measures ANOVA was used for data anal-
ysis by comparing changes in the BDI-II scores through-
out the study, which showed lower scores among both
groups at the end of the intervention and four weeks later
as opposed to the baseline (Figure 2). The results revealed
that the mean BDI-II scores in the horticultural group de-
clined by 5.68 (P=0.001) and 2.32 (P=0.016) points more
than the control group at the end of the intervention and
four weeks later, respectively.

After the end of the intervention and four weeks later,
the experimental group indicated mean reductions of 9.90
(P<0.004) and 10.27 (P<0.033) in BDI-II scores based
on the ITT analysis. Moreover, the repeated-measures
analysis of variance for the BDI-II score indicated the sig-
nificant effect of the intervention based on the ITT analy-
sis (F=26.73, P=0.001) and the complete-case analysis
(F=14.22, P=0.001) (Table 2).
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Table 1. Characteristics of the statistical population at baseline (n=51)

MeanSD/No. (%)

Characteristics
Group 2
Control Experimental
Age (y) 35.92+12.48 37.57+9.04 0.455a
Beck Depression Inventory Scores 20.80£4.02 21.204£3.96 0.629*
Male 11(21.6) 5(11.1)
Gender 0.170°
Female 40(78.4) 40(88.9)
University 28(54.9) 25(55.6)
Educational attainment High/Guidance school 22(43.1) 17(37.8) 0.525¢
Primary school/llliterate 1(2) 3(6.7)
Unemployed
2(3.9) 1(2.2)
Retired
16(31.4) 26(57.8)
Housewife
Occupational status 11(21.6) 0(0) 0.002°
University /high school student
4(7.8) 4(8.9)
Jobless
18(35.3) 14(31.1)
Employed
Mild 21(41.2) 17(37.8)
Depression severity 0.734*
Moderate 30(58.8) 28(62.2)

Iranian Journal of
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2 The results of the independent t-test, * The results of the Chi-square test

Discussion in moderate depression symptoms than mild symptoms.
Not only does this finding indicate the most suitable tar-
This study reported that indoor horticultural activities get population for this therapeutic activity, but it may also

might mitigate the severity of depression symptoms. raise a question regarding potential differences between
However, the efficiency of this method was reduced af- mild and moderate symptoms in psychopathology. Previ-
ter the cessation of horticultural activities. Regarding the ous observations also confirm that pharmacological and
factors affecting the efficiency of horticultural activities, psychiatric interventions have been effective in moderate
we found that horticultural activities were more effective to severe depression, but they have not had a significant

Table 2. Changes in the BDI-II scores from the baseline until the 6th and 10th weeks of the intervention in the control and

experimental groups

WO0-W6 WO0-W10
Analysis Method Groups Number of Participants
MD1SD P MD1SD P
Control 51 6.026+5.77 7.2045.99
ITT 0.004" 0.033"
Experimental 45 9.90+6.93 10.27+7.87
Control 33 5.06+6.49 6.25+6.90
cC 0.001° 0.016"
Experimental 35 10.74+7.39 8.57+1.44
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Abbreviations: BDI-II: Beck depression inventory; ITT: Intention-to-treat analysis; CC: Complete-case analysis; MD: Mean
difference; W0-W6: Week 6 from the baseline; WO-W10: Week 10 from the baseline; *Significant
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[ Enrollment ]

Assessed for eligibility (n=334)

Excluded (n=232)
+ Not meeting inclusion

criteria (n=189)

+ Declined to participate
(n=42)

¢ Otherreasons (n=1)

Randomized (n=102)

|

Allocation ]

A

Allocated to the experimental group (n=51)
+ Received horticultural program (n=35)
+ Did not receive horticultural program
(long waiting time until sample size to
be completed (n=16)

JAIIocated to the control group (n=51)

+ Received educational worksheet (n=39)

+ Did not receive educational worksheet
(long waiting time until sample size to be
completed) (n=12)

A 4

o

Follow-Up

A 4

N—

+ Lost to follow-up (n=0)
+ Discontinued intervention (n=0)

+ Lost to follow-up (n=6)

—

Analysis

A

—

+ Analyzed by ITT (n=45)
+ Analyzed for complete cases (n=35)
+ Excluded from analysis (n=0)

Figure 1. The CONSORT flow diagram of the study

effect on mild depression compared to the placebo [30].
The intervention might have boosted a sense of belong-
ing through social connections in the experimental group.
Behavioral activation might also have effectively miti-
gated depression symptoms, such as slowness, psycho-
motor agitation, decreased energy, and reduced interest in
pleasurable behaviors, such as interpersonal relationships.
The results of this study may serve as preliminary find-
ings to support the potential role of horticultural programs
in primary healthcare centers in collaboration with other
community partners, such as local greenhouses, to help
improve mental health conditions in people with mild-
to-moderate depression. As this study was performed in
groups, it appears that social communication affected the
intervention outcomes. Therefore, it is recommended to
conduct studies on people with depression symptoms to
evaluate the effects of horticultural therapy per se. Fi-
nally, a more robust methodology is recommended with

¢ Analyzed by ITT (n=51)
+ Analyzed for complete cases (n=33)
+ Excluded from analysis (n=0)
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biomarker measurements and/or functional neuroimaging
in future studies.
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Figure 2. The BDI-II score trends in the two groups
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BDI: Beck depression inventory, 0: At baseline, 6: The end of the intervention,10: Four weeks after the end of the intervention
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6. Allocation ratio

7. Beck Depression Inventory (BDI-II)
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8. Allocation concealment
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11. Independent Samples T-Test

12. Chi square

13. Repeated measures analysis of variance (ANOVA)
14. analysis of variance (MANOVA)

15. Intention- to- treat (ITT)

16. Complete case analysis (CC)
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9. Beck Depression Inventory-I1 (BDI-I1)
10. Automatic Thoughts Questionnaire (ATQ)
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18. Mean imputation

17. Little’s test
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