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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.
[VETEEE 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 ¢ [SETIERE 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-11 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-11 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) 35.92412.48 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)
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2 The results of the independent t-test, * The results of the Chi-square test

Discussion

This study reported that indoor horticultural activities
might mitigate the severity of depression symptoms.
However, the efficiency of this method was reduced af-
ter the cessation of horticultural activities. Regarding the
factors affecting the efficiency of horticultural activities,
we found that horticultural activities were more effective

in moderate depression symptoms than mild symptoms.
Not only does this finding indicate the most suitable tar-
get population for this therapeutic activity, but it may also
raise a question regarding potential differences between
mild and moderate symptoms in psychopathology. Previ-
ous observations also confirm that pharmacological and
psychiatric interventions have been effective in moderate
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 7.20+5.99
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

Iranian Journal of

PSYCHIATRY AND CLINICAL PSYCHOLOGY
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; WO0-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)

+ Other reasons (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)

Allocated 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)

o

A 4

Follow-Up

N—

A 4

+ 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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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

F oslos . YA 055 . 1Fe) oyl

anlllae 47 39,9 4] 6

P OASES 2 Lanagi 5 g S5l Dl 4 e

FYRUEY 2 JU IEXCAV-/PUR L [GVORoR Qv I S Vg A (1 VR
258 Catlagy 38 e 5 @l pedlly Cuodls el lass3S 5
P (o0 Sijy) gogas cdao ¥ &y (el ¥ el

Ol e 5o b planl o ytwd;d By (55 diged

Filed cyz pmilly cudlos gel> Sloss 3510 40 (slaedl
e ooled il Sy (S0l (6,808 0 o5 lie 4
adsl 63y S e cnl 4 Crmalie G 3l s S il
Sasleaz 9 anllhas (ul )90, (rpalpo a4y ooyl g

2 glaodbl S o pogar cas ¥ yuisen

oot 531y (5 yudl (6K ddl sy JuoS5 o 8 Lo
2 P9 Shalpg oSy (5 pudl ddlifny S g (55200 ol a0
A 4138 STl g cdae Y (] K85 45 bogy pe bty JUIS

(65 el el sy JraS5 4 45 (SloaniS S 8 B YYF
oy pa5 ) ¥ Luled caiid)5 1,8 6,80 )2 3,90 290 Aal g oS
O yguody g Ay dalllae 8y 45 Wl ol jausead layl
s G 1) ol 5 (8 1) JyS 05,5 ¥ 4 ol
Fe)og oo AwleJEJA’ Py |1 598 o.:l)o dged p> A
25 gl S aallhao (ol STl Lol (09,5 52 (sl i
ligolans g digas pan> JooSS polaiady (SYobo il les
($1aas S 5458 3 53l siolad 3,90 45 (JSaziSS
alelae £950 5 oy gy idly Garass talesl 5 S8
09,5 3l ;i VY g tulejlog, 5l Ja5 VF) Wi )5 S 5 |, aalllas
O ol ) (S5

Sl 091 003 (Snhey S8 Sl ol ol g98y ST
3 Gt Slass 15380 W95 Cawd (gl (odu Sl 4SS
SN Az ggeaddy pal (plaS aisils licebol ) Kia gy acl
58 oSl igSn 5 052 dalydu (FaS S 1 e
ST S L b anlllas Lyles .o0,5 alyss slowl byl (gl
1 5 V) o ST iogs adile 3l dalllae gy, cile; s oS
AP 55 aslllas Jobo 50 (555 09,8 10 1579 5 talejleg)S
W35S S5 | dalllne (6,15 alitis cledy )5S 09,8 oLl 5
b S 09,8 0 5 YT 5 Ghalojl 09,8 10 585 YO ggazmey
&3S (6, Ken dslllas o)LL

Bawgio U iudd (55 gl oIUE (59, 32 (EN Cdllod pudlF oawy 313K g 15 Une iy

fY.



https://oldwhc.iums.ac.ir/page/1302/%D9%85%D8%B1%DA%A9%D8%B2-%D8%AE%D8%AF%D9%85%D8%A7%D8%AA-%D8%AC%D8%A7%D9%85%D8%B9-%D8%B3%D9%84%D8%A7%D9%85%D8%AA-%D9%88%D8%A7%D9%84%D9%81%D8%AC%D8%B1
https://oldwhc.iums.ac.ir/page/1302/%D9%85%D8%B1%DA%A9%D8%B2-%D8%AE%D8%AF%D9%85%D8%A7%D8%AA-%D8%AC%D8%A7%D9%85%D8%B9-%D8%B3%D9%84%D8%A7%D9%85%D8%AA-%D9%88%D8%A7%D9%84%D9%81%D8%AC%D8%B1
https://oldwhc.iums.ac.ir/page/1302/%D9%85%D8%B1%DA%A9%D8%B2-%D8%AE%D8%AF%D9%85%D8%A7%D8%AA-%D8%AC%D8%A7%D9%85%D8%B9-%D8%B3%D9%84%D8%A7%D9%85%D8%AA-%D9%88%D8%A7%D9%84%D9%81%D8%AC%D8%B1

¥ oylo. YA 055 . 1P+ ol

A ol g 325

Pl SPSS 15810 5 14 aseans oS & Lnools Julowigay 525
9 kmandlyzmil 5 5 Silie druslons b (o8 gl it Slgl)3 0
A 158 (o 48) S dslies b o205 (slo puiie Sl 13
&9 ) Salesl g JyuS 098 ¥ 8 50 (005 sl it
Pty Jloy gije8 (Sod aSLil) g wiad gy Jloy
duglio (gly s oolitul G el slayge;] 5l Sl
(sheS loyeito gl 5 1 s (5 5051 5 (suF Sl jeie
3 o100 (5 bas gl o ool " SeSulglS (yg03l 5l
ool ) (5l i (aSlis dusiliie gl 428 5L
3o aalllan 9y 10 (g3 Sl g oS (58 pudl Adli iy
aan) dsloe (bl 5l s ole Vg (i azie) alslae oLl
sl Jsb j3 (FOpudl Gl Dl pds Wy oz 5 (20
Crpizpen b 00litl T il ly Sl (903l 5109, S Y yo 40
Jelos 9051 (slainn g duly el (6l piio Bl w2 (sl
A axd )T IS a Yo uatedis il g

Coleyd aad dy Jlos (29, ¥ 5a L ool Julodiga o0
&8l ymizman b aloxil V¥ alS gbvosls ululyy Sl g
6 5ep dalllas bl b oS LS g iS5 5 1, aslllas 45
S WD dunglile g () 2 (Sl sl i HLailais S
5 o5 oyt gl Jites (5 oga3l anlie gl plond
A% solad ‘5%5 e o 6l 5y 9dx0 O}Aﬂ

sl

b Jlo YHP aallls o SOtiSES s o dawsio
il s 5 03] gl el 39 Y o/ el oxd
p9d Shalng oo (S0l Al sy Sl ped g (g 2Siles
P pline gles S8 g Ghalelon,S ¥ (Farises ) orae
0903 s rizran (V) ojlads Jouar) Ak oags axlllas g0
0,5 ¥ EWSES )8 oy o 05 o 5 (S 15 9done
(SOl S § Dz s ¢ iz i3l 7S g ol
6oLt gl Lol el g2y dalllas g 3 (5 foline coglis
Oygo cl ol 00y aalllae gy 40 09,8 ¥ e i s
QU Slass g JyuiS 098 0 patde jsbods (Slasee slass 45
S92 et Ghalal 09,5 1 5 jsboay Jloails

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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