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Abstract

The effects of horticultural activity have been studied primarily for the elder-
ly, but few studies have been conducted for postpartum women. This study
asked postpartum women to respond in an open-ended format about how the
horticultural activity made them feel and used text mining to extract their
feelings. The results of the co-occurrence network showed that the free de-
scriptions before the horticultural activity were grouped into word linkages
such as “horticultural activity” and “feeling of touching the soil” and “visual
experience of plants”. However, after the horticultural activity, the free de-
scriptions were grouped into word linkages such as “relating to flowers” and
“emotional experience through plants”. As this study was exploratory and did
not set a sample size, it needs to be examined with a larger sample in the fu-
ture.
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1. Introduction

Women are more susceptible to depression postpartum (Evans et al., 2001; Ga-
vin et al., 2005; Pitt, 1968; Zaers et al., 2008). The incidence and prevalence of
postpartum depression are about 10%, respectively (Kumar & Robson, 1984;
O’Hara & Swain, 1996; Pitt, 1968). Many women who have postpartum depres-
sion often hesitate to consult a specialist due to the difficulty of going to the hos-
pital with an infant or having trouble with medication while breastfeeding
(Bilszta et al., 2010; Kozhimannil et al., 2011). Postpartum depression, if left un-
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treated, may increase the risk of severe or chronic illness (Brennan et al., 2000;
Dunkel Schetter & Tanner, 2012) and may lead to child neglect (Friedman, 2015;
Lang et al., 2006), so measures are needed to reduce the physical and psycholog-
ical burden on mothers after childbirth. There are many efforts to improve
postpartum depression (Horowitz & Goodman, 2005; Kozhimannil et al., 2011;
Rowan et al., 2015; Simhi et al., 2019; Zinga et al., 2005). Much of the support for
postpartum mothers comes in the form of attending support events held at sup-
port centers and other agencies. If mothers themselves are reluctant to go out,
or if their homes are too far away from the support center, they may feel too lazy
to go out with their infants and toddlers; the support they get will not reach
them if they are not willing to do so. Postpartum women with infants can feel
more comfortable taking care of themselves if they have ways to take care of
their moods at home right away, before their mood swings and stress levels
worsen. We focused on horticultural activity as a way to care for ourselves at
home.

Horticultural activity is known not only harvesting and incorporating them
into life but also on the effect of the physical and psychological function (Gon-
zalez et al., 2010; Haller et al., 2019; Hansen-Ketchum et al., 2009; Hayashi et al.,
2008; Maller et al., 2006; Page, 2008; Rappe, 2005; Sempik et al., 2003; Ulrich et
al., 1991; Cimprich, 1993; Cimprich & Ronis, 2003; Kam & Siu, 2010; Kim et al.,
2012; Park et al., 2019; Relf & Dorn, 1995; Simon & Straus, 1998). However, the
effects of horticultural activity on postpartum women who are susceptible to
significant temporary stress have not studied. This study was an exploratory
study to determine what psychological changes postpartum women felt through
gardening by asking them to fill out an open-ended questionnaire about how

they felt through horticultural activity.

2. Methods

The present study was an exploratory pilot study. The Research Ethics Commit-
tee of Iwate Medical University approved all procedures. Written informed con-
sent was obtained from all participants. The Helsinki Declaration performed all
procedures.

This study recruited 15 women (mean age: 30.4 + 3.2 years old) of about one
year after childbirth. The women had no experience in the habitual horticultural
activity. They planted and nurtured plants, weeded, and gathered the flowers
they grew in their horticultural activities. This activity was guided by a facilitator
with experience in horticultural activities. The women asked to fill in their free
description after the horticultural activity.

Text mining was used as data analysis, and the analysis software used KH
Coder 3 (https://khcoder.net/dl3.html). First, the components were extracted by
text mining to check the frequency distribution of occurrence. The constructs

were counted above the threshold of 2 (two occurrences). Next, a stratified clus-

ter analysis was performed to attempt to organize the categories that comprise it.
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Additionally, to summarize the frequency of occurrence of extracted words and
the relationship between extracted words, a co-occurrence network diagram was
drawn. The co-occurrence network diagram shows the strength of co-occurrence
between words with similar patterns. The circles’ size indicates the frequency of
the words, and the distance of the lines connecting the circles indicates the depth
of the association. In the present analysis, the Jaccard coefficient was used to
calculate the co-occurrence relation, which indicates the association’s strength,
and the analysis was conducted with the minimum number of occurrences of the

extracted words as two and the number of drawings as 75.

3. Results

Analysis of the frequency of occurrence of components in the free description
before the horticultural activity is shown in Table 1. The free description was a
total of 58. Among the total constructs above the threshold of 2 (two occur-
rences) threshold, 32 words extracted from the constructs (words) characterize
the tendency before the activity. The most frequent occurrence was “growing”
(12 times/58, 20.7%). Then, there were followed “flower” (8 times/58, 13.8%),
“plant” (6 times/58, 10.3%), “enjoyment”, and “increase” (5 times/58, 8.6%). Analy-
sis of the frequency of occurrence of components in the free description after the
horticultural activity is shown in Table 2. The free description was a total of 90.
Among the total constructs above the threshold of 2 (two occurrences), 23 words
were extracted from the constructs (words) that characterize the tendency after
the activity. The most frequent occurrence was “flower” (10 times/90, 11.1%).
There were followed “growing” and “fun” (7 times/90, 7.8%), “bloom” and “think”
(6 times/90, 6.7%).

Table 1. Frequency of occurrence of components before the activity.

extracted word number of appearances
growing 12

flower 8

plant 6

enjoyment 5

increase 5

house 3

fun 3

feeling 3

think 3

little 3

planting 3

place 3

clay 3

insecurity 3

every day 3
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Continued

happy

teach

look after
die

bloom
hours
myself
small

color

touch
water

life
atmosphere
forget about
not having
eye

green

NN N NN NN N NN DN NN NN

Table 2. Frequency of occurrence of components after the activity.

extracted word

number of appearances

flower
growing
fun
bloom
think
myself
plant
child
childcare
little
self-possessed
together
family
feeling
trimming
come out
planted
worry

life

many
insolate
unpleasant

beautiful

10
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A stratified cluster analysis before the activity is shown in Figure 1. The anal-

ysis results showed that the descriptions are divided into six categories of time

and plants in life: emotional experiences with plants, active involvement with

plants, growing flowers, enjoyment of touching the soil, and everyday emotions.

The results of the stratified cluster analysis after the activity are shown in Figure

2. The analysis revealed five categories of emotional experiences related to flow-

ers, feeling, active engagement with plants, movements, and parenting similari-

ties.

Figure 3 shows the co-occurrence network diagram of the first free-standing.

The co-occurrence network diagram shows six subgraphs before the onset of hor-

ticultural activity. The first group includes extraction words such as “increase”,
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Figure 1. A stratified cluster analysis of before the activity.
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Figure 2. A stratified cluster analysis of the description after the activity.
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“bloom”, “water”, “time”, “color”, and “green”, which can be summarized as re-
lated to the horticultural activity itself. Similarly, the word connections extracted
for each group revealed that the second and third groups could be grouped into
“feelings of touching the soil” and “visual experience of plants”. The co-occurrence
network diagram of the post-activity descriptions is shown in Figure 4. The
co-occurrence network diagram after the horticultural activity shows four sub-
graphs. The first group containing the most frequently occurring extraction
words contains the keywords “flower” and “bloom”, which can be summarized
as “flowers”. Similarly, looking at the connections between the words extracted
for each group, it was found that the second group can be summarized as “an
emotional experience through plants”. Other groupings were “parenting” and

“visual experience of plants”.
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Figure 3. Co-occurrence network of before the activity.
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Figure 4. Co-occurrence network after the activity.

4. Discussion

This study was an exploratory study using text mining to examine how postpar-
tum women’s moods changed before and after engaging in the horticultural ac-

tivity. Consequently, before the start of gardening activity, phrases related to the
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plants themselves were heavily used, but after the horticultural activity, phrases
related to the positive emotional experience through the plants were increasingly
used.

In the present study, the most frequent word that frequently appeared before
horticultural activities was “growing” (12 times), and it was clear that they had
an image of growing plants. The next most frequently occurring words were
“flower” (8 times) and “plant” (6 times), which were common nouns for plants.
On the other hand, the word that appeared most frequently after horticultural
activities was “flower” (10 times), which was a common noun that indicated fa-
miliarity with flowers and the next most common words that appeared were
“growing” and “fun” (7 times), indicating active involvement and emotional ex-
perience. There has been no study of the extraction of emotional experiences
using text mining for horticultural activity. As a close area of study, Koga and
Iwasaki examine the healing effects of greenery using text mining (Koga & Iwa-
saki, 2018). In their study, they asked to write freely about their green usage pat-
terns and their emotional experiences, and text mining was used to extract fre-
quent words. As a result, the most frequent word was “flower”, followed by
“looking”, and most respondents were familiar with flowers and had many visual
experiences with plants (Koga & Iwasaki, 2018). In the case of our study partici-
pants, they had no daily gardening experience, and the words that came up be-
fore they started horticultural activity were words to describe “growing” and the
plants themselves. By engaging in horticultural activity, not only words related
to plants such as “flower” and “growing” and “bloom” but also words such as
“fun” and “think” were increased in number, indicating that positive emotions
were increased by horticultural activity.

Regarding the co-occurrence network of the present study, before the horti-
cultural activity, the groupings were “horticultural activity itself’, “feeling of
touching the soil”, and “visual experience of plants”. Free descriptions also indi-
cated that before horticultural activities, “It’s good to have more greenery in my
life” and “I try my best to water the plants”. The statements “I enjoy touching
the soil” and “touching the soil makes me feel calm” extracted that touching the
soil was healing to them. After the horticultural activity, they were grouped as
“flowers”, “emotional experience through plants”, “parenting”, and “visual expe-
rience of plants”. Slightly different from before the horticultural activity, many
felt happy and joyful when the flowers were bloom, as in “it feels good to have
flowers in bloom” and “it’s fun to see the flowers bloom one after another”. They
also extracted how they felt about growing flowers and parenting, such as “It’s
similar to growing flowers and raising children” and “I feel like a child”. Also,
the verbal cohesion before the horticultural activity did not include emotional
words, but after the horticultural activity, a grouping of words such as “fun” and
“think” that expressed the emotional experience of being involved with the
plants. It has been noted that people develop unique feelings for flowers because
they evoke strong positive emotions due to their longstanding associations with
food resources (Kellert & Wilson, 1993). Koga and Iwasaki reported that the
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co-occurrence network extracted not only the remote experience of seeing flow-
ers, but also the experience of healing from active involvement in the flowers,
such as growing and decorating them (Koga & Iwasaki, 2018). Also, Joe sug-
gested that gardening and parenting have a lot in common, and it is that grow-
ing them brings out their strength, which leads to a rich harvest (Joe, 2016).
Presumably, the participants in this study, in engaging in a horticultural activity
they had never done before, were able to juxtapose the daily growth of the plants
with the daily growth of their infant, and also felt a sense of accomplishment as
the growing of the plants gave them confidence and the flowers they grew bloomed.

There are limitations to this study. As this study was an exploratory pilot
study, the sample size was not set. Therefore, a sufficient sample size needs to be
investigated in the future.

In conclusion, the present study asked postpartum women to respond in an
open-ended format about how the horticultural activity made them feel and used
text mining to extract their feelings. Participants frequently used phrases related
to the plants themselves with the plants before they began horticultural activity.
After the horticultural activity, phrases related to visual experiences and active
involvement with plants were more frequent. For mothers who have just had an
infant and find it difficult to get away from home, horticultural activities that
can be done at home can enhance and maintain a positive attitude. In the future,
it needs to be examined with a larger sample because the sample size was not set

in this study.
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