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Abstract

Objective
There is a need for safer and more effective programs to address postpartum women's mental health dysfunction. The objective of this study was to clarify
the effects on mental health, including postpartum depression, by implementing Japanese postpartum women with gardening activities by a pilot single-arm
trial.

Results
15 women about a year after giving birth, recruited through newspaper advertisements, took part in this pilot study. I used the Japanese version of Edinburgh
Postpartum Depression Scale (EPDS) score as the primary outcome measure. Secondary outcome measures were parenting stress, anxiety, and quality of life
(QOL). Data collected at pre and post-test were analyzed using a paired t test. The EPDS, stress regarding parents, State-Trait Anxiety Inventory (STAI)-state,
and STAI-trait of post-test were signi�cant decreased than pre-test (p < 0.05). Also, physical health and psychological health of the World Health Organization
Quality of life 26 (WHOQOL-26) of post-test were signi�cantly increased than pre-test (p < 0.05). The gardening activity might be promising for mitigating
depressive mood in postpartum women.

Introduction
Women are more likely to have depression during pregnancy and after childbirth (Evans, Heron, Francomb, Oke, & Golding, 2001; Gavin et al., 2005; Pitt, 1968;
Söderquist, Wijma, Thorbert, & Wijma, 2009; Zaers, Waschke, & Ehlert, 2008). 19.2% have postnatal depression worldwide (Gavin et al., 2005). Postpartum
depression may be developed even for women without history of stress illness or in women who have not seen depression during �rst pregnancy and
childbirth (Biaggi, Conroy, Pawlby, & Pariante, 2016; “Postnatal depression-NHS,” 2018; Smith, Shao, Howell, Lin, & Yonkers, 2011). However, many women who
have depression after giving birth, however, do not have su�cient support and appropriate treatment around them, often hesitate to consult a specialist due to
the di�culty of going to the hospital with an infant or having trouble with medication while breastfeeding (Bilszta et al., 2010). A neglecting postpartum
depression might cause a greater risk of severe and chronic disease and have more impact on children (Brennan et al., 2000; Dunkel Schetter & Tanner, 2012;
Glover, 2014, 2015; Orsolini et al., 2016), so early and less burdensome measures for mothers who have just given birth is necessary. Therefore, it focused on
gardening activities.

The horticultural therapy is a process through which plants, gardening activities, and an innate closeness to nature are used in therapy programs (HAYASHI et
al., 2008). The gardening activity is based not only on the effects of a series of gardening activities of growing, harvesting and incorporating them into life, but
also on the effect of the physical function being restored as well as the attachment to the plants (Gonzalez, Hartig, Patil, Martinsen, & Kirkevold, 2010; Hansen-
Ketchum, Marck, & Reutter, 2009; HAYASHI et al., 2008; Maller, Townsend, Pryor, Brown, & Leger, 2006; Page, 2008). The gardening activity is thought to have
psychological improvement effects such as gaining self-con�dence, sense of achievement, satisfaction, joy, and happiness, as well as relieving stress
(Sempik, J; Aldridgem, J; Becker, 2003; Unruh, 2004) and increasing imagination and memory. However, there are few studies on those of postpartum
depression due to life intervention, and their effects are unclear. This study aimed to clarify the effects on mental health, including postpartum depression, by
implementing postpartum women in Japan with gardening activities by a pilot single-arm trial.

Materials And Methods
Study design

This study was a prospective clinical pilot study of a single-group open-label trial. The Research Ethics Committee of Iwate Medical University approved all
procedures (MH2018-512). This study was registered in the national UMIN Clinical Trials Registry (ID: UMIN000034331). Written informed consent was
obtained from all participants. All procedures were performed in accordance with the Helsinki Declaration. We estimated that a sample size of 15 would allow
us to detect signi�cant differences in the cognitive score before and after gardening activity with 80% power (α = 0.05) by previous studies (Alston, 2010)
(Gigliotti, Jarrott, & Yorgason, 2004) and we determined our sample size to be 15.

Study subjects

We recruited 15 women (mean age: 30.4±3.2 years old) of about one year after chirdbirth recruited by newspaper advertisement. The consolidated standards
of reporting trial (CONSORT) �owchart is provided in Figure 1. 

Overview of Interventions

This intervention included easy gardening activities. The activities were not part of the ordinary farm work. Full details of the gardening activities have been
provided in a previous publication (Kotozaki, 2014). Participants were asked to attend in a total of eight gardening activities once a week. Gardening activities
for 1 hour, once a week for 8 consecutive weeks on weekday at the lecture room of Iwate Medical University. Psychological measurements were taken before
the start and after the end of the program. Participants completed a series of psychological tests before beginning the program schedule (Pre-test). After 8
weeks, participants were re-examined using the same psychological tests (Post-test).

Assessment of Postpartum Depression
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Postpartum depression was screened using the Japanese version of Edinburgh Postpartum Depression Scale (EPDS) (Okano T MM, Masuji F, Tamaki R,
Nomura J, 1996). The EPDS is commonly used to screen for symptoms of depression, including anxiety, feelings of guilt, and dysphoria, during and after
pregnancy. The ten-item self-reported questionnaire assesses the frequency of depressive symptoms over the preceding seven days and scored using a four-
point scale (0–3). A higher score indicates a higher degree of depressive symptoms. As recommended by the instrument authors, a score of thirteen or more
was regarded as ‘probable depression’ and a score of ten to twelve suggests ‘possible depression’.

Assessment of Parenting Stress

Parenting stress was screened using the Japanese version of Parenting Stress Index (PSI) (Narama M, Kanematsu Y, Araki A, Maru M, Nakamura N, 1999).
The PSI includes 78 items, which are classi�ed into 7 subscales for the stress regarding children (PSIc) and 8 subscales for the stress regarding parents
(PSIp). It is scored on a 5-point scale and a higher score means a high level of parenting stress.

Other psychological measurements

Anxiety was screened using the Japanese version of State-Trait Anxiety Inventory (STAI) (Nakazato, K., Mizuguchi, 1982). The STAI measures state anxiety
and trait anxiety separately. Both the state and trait sections of this questionnaire comprise 20 questions, with total scores on each section ranging from 20 to
80. STAI-state scores of ≥ 51 and STAI-trait scores of ≥ 55 suggest diagnoses of anxiety disorder and pathological vulnerability to threat as a personality
trait. Quality of life was measured using the Japanese version of World Health Organization Quality of life 26 (WHOQOL-26) (Tazaki, M; Nakane, 1997). The
WHOQOL-26 is a 26-item self-report questionnaire. It is scored on a 5-point scale, with higher scores indicating better QOL. The 26 items are classi�ed into four
domains: physical health, psychological health, social relationship and environment.

Demographic characteristics

Participants also answered their age, the educational background, marital status, current smoking and alcohol drinking habits. The educational level (high
school/college/university or more) were obtained via the questionnaire using the question “What is your last educational background?” Marital status
(single/married/divorce) were obtained via the questionnaire using the question “Are you currently married?” Current smoking and alcohol drinking habits
(yes/no) were obtained via the questionnaire using the question “Are you a habitual smoker/drinker?”

Statistical analyses

Descriptive statistics was reported (means and standard deviations (SD)). Differences in outcome variables (pre and post-test) were analyzed using a paired t
test. Data was analyzed using IBM SPSS Statistics version 25.0 (SPSS, Chicago, IL, USA), and the signi�cance level was set at p < 0.05.

Results
The characteristics of the study subjects are listed in Table 1. The mean age was 30.4 years old (SD = ± 3.2). All subjects had completed their education at the
high school level and more. Over 80% of the subjects were married. There were no smokers. 20% of the subjects were drinking.

The comparison of pre and post-test scores are showed in Table 2. The EPDS, PSIp, STAI-state, and STAI-trait of post-test were signi�cant decreased than pre-
test (p < 0.05). Also, physical health and psychological health of the WHOQOL-26 of post-test were signi�cantly increased than pre-test (p < 0.05).

Discussion
The aim of this study was to clarify the effects of mothers on mental health, including postpartum depression, by implementing Japanese postpartum women
with gardening activities. In the present study, postpartum depression, the stress regarding parents, and anxiety of post-test were signi�cantly decreased
compared with pre-test. The physical health domain and psychological health domain of the QOL of post-test were signi�cantly increased compared with pre-
test. This is the �rst report of examined the effects of gardening activities on mental health of Japanese postpartum women.

Regarding postpartum depression and gardening activity, the present study showed postpartum stress was reduced after gardening activity. Previously, the
direct relationship between gardening activity and postnatal depression was not known. In Regarding the difference between the previous study and the
present study, the previous studies investigated the relationship between postnatal depression and physical activity including other activities such as exercise,
as well as gardening activity (Demissie et al., 2011; Saligheh, Rooney, McNamara, & Kane, 2014). A prospective study of mothers followed through 12 months
postpartum (Demissie et al., 2011) and a questionnaire survey of 150 postpartum women (Saligheh et al., 2014) reported that there was no association
between recreational and outdoor household moderate to vigorous physical activity including gardening and depressive symptoms. Focusing on stress and
gardening activity, the previous studies showed that in the gardening activity effective in reducing stress (Francis & Hester, 1992; Gross & Lane, 2007; HAYASHI
et al., 2008; Milligan, Gatrell, & Bingley, 2004). Also, the gardening has been found to have positive health effects on people with stress-related ill health
(Eriksson T, Karlström E, Jonsson H, 2010). Many of the reasons for gardening are relaxation and stress reduction (Armstrong, 2000; Clayton, 2007; Dunnett &
Qasim, 2000). The gardening has become recognized as an activity that provides effective relief from stress and mental fatigue (Kaplan & Kaplan, 1989).
Other studies have shown that gardening is related to lower likelihood of depression (Teychenne, Ball, & Salmon, 2008). Based on the above, it has already
been reported that gardening on a regular basis is also effective in reducing stress, and it may be possible to say that it has a similar effect on postpartum
depression.

As for parental stress and gardening activity, the present study showed parental stress was reduced after gardening activity. In the previous study, parents who
have children attending primary school reported the plant cultivation activity program can boost parental stress-reducing effects, and provide positive
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in�uence on relieving parenting stress (Jang, Gim, Jeong, & Kim, 2018). Also, it reported that parents of elementary school students experienced that their
depression and stress were relieved through plant cultivating activity (Hwang, HyunJung ; Lee, YoungAe ; Song, JongEun ; Son, 2007). Although the age group
of children in the previous study and the current study differed, the stress felt during child-rearing was considered to be common, and the similar results of
reducing stress through horticultural activity may reinforce the possibility that horticultural activity are effective in reducing stress among parents.

The present study showed a decrease in anxiety after horticultural activity. This result is consistent with previous studies (Gonzalez et al., 2010; Gonzalez,
Hartig, Patil, Martinsen, & Kirkevold, 2011a; Kam & Siu, 2010). The attended 10 horticultural sessions within 2 week was a signi�cant difference in change
scores of anxiety (Kam & Siu, 2010). A 12-week gardening activity with people with depression also improved anxiety scores (Gonzalez et al., 2010; Gonzalez,
Hartig, Patil, Martinsen, & Kirkevold, 2011b). Despite the differences in the duration of the interventions in both the present and previous studies, the anxiety
was reduced after the horticultural activity, and it can be said that the effects of the horticultural activity are recognized.

As for the QOL, the present study was improved the physical health domain and the psychological health domain of the QOL after gardening activity. It has
been suggested that horticultural activities have the potential to improve the QOL (Aime J. Sommerfeld, Tina M. Waliczek, 2010; Biddle, S. H. J., Ekkekakis,
2005; WaliczekT.M.MattsonR.H.ZajicekJ.M., 1996). Although many previous studies have targeted middle-aged and older people, the fact that similar results
were found in young people, the subject of this study, suggests once again that horticultural activities may improve quality of life regardless of age.

Conclusion
This study found postpartum depression, parental stress, anxiety, and the QOL of Japanese postpartum women were improved by gardening activities. The
gardening activity might be promising for mitigating depressive mood in postpartum women.

Limitations
This study was a single-arm study, it is susceptible to the in�uence of confounding factors for not providing the control condition. Second, alongside with
revision of the program, future randomized controlled trials are required to validate the effectiveness of the program.
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Figure 1

Consolidated standards of reporting trial (CONSORT) diagram
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