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ABSTRACT

This study was conducted to find out the effects of plant cultivation activities in the village gardening program hosted by

Gyeonggi-do on the psychology and physiology of participants. This study conducted a survey on 20 villagers aged 

57.70±9.23 on average and collected their saliva before Session 1 and after the final Session 10. The experiment was 

conducted by carrying out the village gardening program once a week for total 10 weeks. Psychological assessment was 

conducted by measuring the level of plant cultivation experience, four elements (repose, fascination, coherence, legibility)

of the Perceived Restorativeness Scale (PRS) and stress levels, and also conducting the Wilcoxon paired signed ranks test.

As the result of comparatively analyzing the saliva collected before and after the program, the total cortisol level, which is

a stress hormone, decreased with statistical significance after the program (t=14.521, p<.001). The level of plant cultivation

activities increased with statistical significance after the program, and the PRS increased with statistical significance in the

three elements of repose, fascination and legibility excluding coherence. In addition, as the result of examining the change

in the stress level of participants with the sum of all item scores, it was found that the stress level decreased with statistical

significance (p<.05) from 17.65 points to 15.30 points after the program. Hence, plant cultivation activities in the village 

community have positive effects such as attention restoration or stress relief. In addition, the activities can also contribute

to mental connection and healthcare of residents.
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Introduction

People today have failed to adjust to artificial environ-

ment in their living conditions and have been exposed to 

environmental stress such as excessive noise, light and find 

dust. Those exposed to such environmental stress are vul-

nerable to diseases, and excessive stress is likely to cause 

mental illnesses like depression and panic disorder as well 

as physical illnesses like cancer or cardiovascular disorders 

(Matz et al., 2014; Mckenzie-Mohr et al., 1995). As it has 

become difficult to maintain a nature-friendly life due to 

the artificial urban environment, city people that are ex-

posed to physically and mentally complex and diverse dis-

eases are suffering from all kinds of stress, mental in-

stability and health problems due to environmental pollu-

tion (Kim et al., 2013). Chronic stress empowers sympathetic 

nerves that represent tension and stress, discharging ex-

cessive stress hormones like cortisol and thereby lowering 

immunity (Hadley and Levine, 2006).

However, the effect of nature or green areas on stress 

relief is a general outcome of various stimulations through 

the five senses, not fragmentary stimulations (Miyazaki et 

al., 2011). People working in an environment where there 

is a park nearby even though they are not involved in direct 
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plant activities tend to have lower satisfaction or stress than 

others, which implies that indirect experience of nature also 

has a positive effect on human psychology (Shin, 2003). 

Moreover, participants in plant cultivation programs show 

an increase in brain activity, decrease stress hormones such 

as cortisol (Jang et al., 2018a, 2018b), and higher enjoy-

ment, stability, confidence, and interest and understanding 

about plants, thereby showing positive effects of plant culti-

vation activities (Kim, 2001; Shin et al., 2007).

Recently, there is more and more evidence that activities 

in nature have a positive relation to individual health (Hine 

et al., 2008), and the attention restoration theory (ART) 

by Kaplan and Kaplan (1989) that explains various benefits 

of the natural environment shows how much positive effect 

contact with nature has on humans. According to the theo-

ry, human beings have directed attention in which they are 

likely to be exhausted in urban life, and the simplest way 

to recover from such exhaustion is by involuntary attention 

in which they can be provided with such opportunity from 

natural elements. Natural elements have been considered 

to improve cognitive and emotional resilience of humans 

and provide psychological comfort and stability (Hartig et 

al., 1991; Kaplan, 1995). Nature provides an opportunity 

for restoration just by touching or looking. Gardening activ-

ities with others improve creativity and self-expression 

(Relf, 1981), and accessible village gardens can activate the 

community among neighbors. Thus, the Rural Development 

Administration (RDA) has been carrying out a gardening 

project with residents in front of alleys, vacant lots and 

shopping centers since 2015. The scope of village gardens 

to encounter nature in daily life is expanded to the public 

sector where people can communicate with neighbors from 

personal space (RDA, 2015), and community gardens in 

the village are perceived as an alternative to be in contact 

with nature in the city (Jeffrey et al., 2009).

Therefore, this study is conducted to examine the effect 

of village gardening programs on stress relief of villagers. 

Moreover, it is to verify the effect of the plant cultivation 

and healing program, which can help increase communica-

tion among neighbors and reduce stress, through physio-

logical assessment using salivary cortisol (stress indicator) 

and psychological assessment using a survey.

Research Methods

Selection of the subjects

To determine the effects of the plant cultivation program 

on stress relief and psychological stability of villagers, this 

study collected saliva and conducted a survey on total 20 

subjects aged 57.70±9.23 on average at the village halls 

and community service centers in Suwon, Gyeonggi. We 

sufficiently explained the research objectives, measurement 

items and methods to the participants and selected only 

those who signed the consent form with voluntary will to 

participate in the experiment. Saliva collection and the sur-

vey took place twice at the same time, once in Session 1 

of the indoor/outdoor plant cultivation program and Session 

10 that is the last session (Choi et al., 2014). The program 

was carried out once a week for total 10 weeks (Table 1), 

with each session lasting 90 minutes (±10 minutes). The 

participants were to abstain from drinking alcohol from 2 

days before the measurement, and also from consuming any 

food or beverage that may stimulate the saliva such as cof-

fee, green tea and caffeine from 1 hour before the test.

Materials and activities of the village gardening 

program Sessions 1 through 10

The materials for the experiment were succulent plants, 

preserved flowers and chrysanthemums. The participants 

were to study the method of maintaining and managing 

the village gardens through plant activities, gardening and 

village garden trips. The program also included advanced 

(or intensive) learning and self-expression activities for sus-

tainability of community plant activities (Fig. 1). The activ-

ities were carried out with a specialized instructor and an 

assistant instructor, consisting of one main host (Horticultural 

Therapist Registered for Well-being, Urban Agriculture 

Manager, Craftsman Floral Design, Craftsman Pressed Flower, 

Vocational Counselor) and one assistant (Horticultural Therapist 

Registered for Well-being, Craftsman Horticulture, Urban 

Agriculture Manager). The participants practiced and 

learned the process of creating community gardens in the 

region’s green areas based on garden design education to 

cultivate the abilities to create gardens and solve problems 
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(A) (B) (C)

Fig. 1. Plant gardening activities in the village gardening program. Images of making mini gardens (A), planting 

chrysanthemums outside the building (B), and container gardening (C).

Session Plant cultivating activities program

1 Basic understanding of plants and making a terrarium with succulent plants

2 Learning about succulent plants and planting

3 Gardening 1- garden design and planting wildflowers

4 Harvesting marigold flowers and making flower tea

5 Gardening 2 - understanding the basics of garden maintenance and planting plants in pots

6 Understanding plants and making egg shell calcium

7 Gardening 3 - understanding the physiology of fall-planted bulbs and planting practice

8 Planting chrysanthemums outside the building

9 Planting cauliflowers and chrysanthemums outside the building

10 Making preserved flower frames and greeting cards

Table 1. Plant cultivating activities applied to the objects

through the program. Moreover, they were provided with 

education to improve problem solving skills through com-

munication and cooperation in the program among teams 

grouped according to the relevance of education. To en-

hance the competencies of village gardeners, various activ-

ities based on theory and practice were carried out through 

garden management education by season, such as managing 

public open spaces and village gardens, guerilla gardening, 

and making safe and healthy natural fertilizers and pest con-

trol materials. Moreover, we also carried out a program to 

promote community friendship and understanding about the 

village garden creating method by exploring best practices.

Tool for physiological assessment of participants

Saliva collection and analysis method using the 

Salivettes system

Saliva was collected before and after all sessions of plant 

cultivation activities at the same time (Choi et al., 2014) 

because cortisol excretion of adults varies depending on 

time (Posener et al., 2000).

This study adopted the Salivettes system using cotton 

swabs for saliva collection. It is convenient to spit out and 

collect saliva in a certain container like a tube or bottle, 

but it is also likely to be easily contaminated. The Salivettes 

system used in the study can accurately measure salivary 

cortisol by collecting good quality saliva and minimizing 

contamination by hand or air.

For saliva collection, first, open the lid of the tube and 

expose the cotton stick inside the tube. Second, hold the 

tube upside down and drop the cotton stick inside the 

mouth, Third, gently hold the stick inside the mouth for 

about 5 minutes, and then put it back into the tube without 

touching it with hands. Fourth, seal the lid completely, and 

record the code number, date and time of collection of the 

participants. Fifth, put the collected saliva inside an icebox 
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full of dry ice and freeze the specimen inside the freezer 

(Schwartz et al., 1998; Jang et al., 2018a). Salivary cortisol 

of the collected specimen was analyzed with the VERSA 

Max Microplate Reader (Molecular device, USA) using the 

ER HS SALIVARY CORTISOL kit (Salimetrics Inc, USA) 

reagent, and the unit of analysis is μg/dl. Higher salivary 

cortisol levels indicate increased stress reaction, and lower 

levels indicate decreased stress reaction.

Tool for psychological assessment of participants

The Korean version of the Perceived Restorativeness 

Scale (PRS), Perceived Stress Scale (PSS), and plant culti-

vation experience level were used as the tools for assessing 

psychological characteristics.

Korean version of the Perceived Restorativeness 

Scale (PRS)

This study used the Korean version of the PRS, which 

is based on 16 items developed by Kaplan and Kaplan 

(1989) to which 10 items were added by Hartig et al. (1997) 

and modified by Lee and Hyun (2003). The Korean version 

of the PRS is comprised of four factors such as ‘repose’, 

‘fascination’, ‘coherence’ and ‘legibility’ as a measure to 

assess the restorative environment, and each item was rated 

on a 7-point Likert scale (1 point: strongly disagree, 7 points: 

strongly agree). The Cronbach’s α of this study was .929.

Korean version of the Perceived Stress Scale (PSS)

The PSS used in this study was the Korean version of 

the PSS (PSS-K) based on the PSS-10 developed by Cohen 

and Williamson (1988) and adapted by Baek (2009). The 

scale is comprised of 10 items, determining the scores of 

items responded by the participants that are added accord-

ing to the grading table in four levels. The 10 items are 

comprised of two factors, which are negative experience 

related to stress and positive experience by coping resource. 

Higher total scores indicate higher level of perceived stress. 

Level 1 is analyzed as ‘the state of normal stress in which 

the stress factor itself is not severe or the stress is accepted 

as good stress’ if the total score is below 13 points; Level 

2 is 13 points and higher as ‘the state in which one is 

already affected by stress’; Level 3 is 17 points and higher 

as ‘the state in which it is highly likely to be developed 

into a mental disease’; and Level 4 is 19 points and higher 

as ‘the state in which one needs professional help’. Each 

item rated on a 5-point Likert scale (0 point: strongly dis-

agree, 4 points: strongly agree). The Cronbach’s α of this 

study was .897.

Level of plant cultivation experience of participants

The level of plant cultivation activities is comprised of 

total 12 items rated on a 7-point Likert scale (Jang et al., 

2018a; Jeong et al., 2019; RDA, 2017), and the scale con-

sists of three sub-categories: four items in plant cultivation 

experience, four items in plant preference tendency, and 

four items in plant-related event, with higher scores indicat-

ing higher level of plant cultivation experience or perception. 

The Cronbach reliability test result of the tool in this study 

was α= .957.

Statistical analysis

IBM SPSS ver. 25.0 was used in the statistical analysis 

of this study, and Cronbach’s α was calculated for reli-

ability analysis of the tools. The Wilcoxon paired signed 

ranks test was conducted for salivary cortisol, Korean ver-

sion of the PRS (Lee, 2006; Lee and Hyun, 2003), PSS, 

and level of plant cultivation activities, and frequency anal-

ysis was conducted for sociodemographic characteristics.

Results and Discussion

Sociodemographic background

As a result of examining the general characteristics of 

the participants in village gardening plant cultivation activ-

ities, 15% of the participants were male and 85% were 

female; and 40% were in their 50s, 40% were in their 60s 

or older, and 20% were in their 40s. By education level, 

60% were high school graduates, followed by college grad-

uates (20%) and elementary school graduates (15%). By 

occupation, 73.7% were full-time homemakers, followed 

by office workers (10.5%) and others (15.8%). By average 

monthly household income, 20% earned KRW 1.51-2.5 
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Fig. 2. Change in cortisol levels of subjects from pre- to 

post village gardening program. An asterisk denotes 

significance at p<.05.

Variance
M ± SD

z p
Before After

Repose 4.182±1.13 5.485±1.40 -3.287 .001
***

Fascination 4.238±1.40 5.413±1.03 -2.800 .005
**

Coherence 5.171±1.30 5.450±1.42 -0.835 .404
NS

Legibility 4.800±1.51 5.867±1.11 -2.371 .018
*

Note. 7-point Likert scale was used, where 1 = strongly disagree, 7 = strongly agree.
NS

Non-significant, *p < .05, **p < .01, ***p < .001 by Wilcoxon paired signed-rank test (n=20).

Table 2. Changes in the Perceived Restorativeness Scale of the village gardening program participants

Stress level

M ± SD
z p

Before After

17.65 ± 5.80 15.30 ± 5.23 -2.401 .016
*

Note. 5-point Likert scale was used, where 0 = strongly disagree; 4 = strongly agree.

*p < .05 by Wilcoxon paired signed-rank test (n=20).

Table 3. Changes in the level of stress of the village gardening program participants

million per month, followed by below KRW 1 million and 

KRW 1-1.5 million (15%), KRW 2.51-4 million and above 

KRW 4 million (10%).

Change in cortisol levels as a stress hormone

As a result of examining the change in cortisol levels 

of the participants before and after the program (Fig. 2), 

total cortisol level, which is a stress hormone), decreased 

from 0.104 μg/dl to 0.81 μg/dl after the program, show-

ing a mean difference of 0.23 μg/dl (z=2.048, p<.05) with 

statistical significance. This is consistent with the result 

that depression and cortisol of rehabilitants decreased after 

a horticultural therapy program (Lee et al., 2013) and that 

stress of parents of elementary school students decreased 

after participating in a plant cultivation program (Jang et 

al., 2018a), thereby supporting the research that plant culti-

vation activities can reduce stress.

Analysis of psychological characteristics

Korean version of the Perceived Restorativeness Scale

As a result of determining the change according to the 

four factors of the PRS before and after participating in the 

program, it was found that the three factors (repose, fascina-

tion, legibility) excluding coherence increased after the pro-

gram with statistical significance (Table 2). The attention 

restoration theory by Kaplan and Kaplan (1989) that mental 

and psychological fatigue accumulated by conscious activ-

ities of human beings can be relieved by nature supports 

the results of this study that showed an increase in repose.

Perceived Stress Scale-K (PSS-K)

As a result of examining the change in the stress level 

of the participants before and after the program by adding 

up the scores of all items, it was found that the stress level 

decreased from 17.65 points to 15.30 points after the pro-

gram with statistical significance (p<.05) (Table 3). Based 

on the PSS-K analysis method, this result can be analyzed 
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Factor
M ± SD

z p Cronbach’s α
Before After

Experience of growing plants 5.10±1.47 5.46±0.96 -1.737 .082
NS

.916

Preference in plants and gardening 4.93±1.32 5.54±0.99 -2.566 .010
**

.898

Motivation for gardening 5.00±1.15 5.59±0.95 -2.349 .019
*

.881

Note. 7-point Likert scale was used, where 1 = strongly disagree; 7 = strongly agree.
NS

Non-significant, *p < .05, **p < .01 by Wilcoxon paired signed-rank test (n=20).

Table 4. Changes in the level of plant growing activities of the village gardening program participants

as ‘the state in which it is highly likely to be developed 

into a mental disease’ for 17 points and higher to ‘the state 

in which one is already affected by stress’ for 15 points 

and higher. Thus, this result, which represents the stress level 

reduction effect of plant cultivation activities, is useful in 

lowering stress that is considered a significant problem for 

people today. The findings by Urich (1984) and Cimprich 

(1993) that use of nature affects stress relief, positive emo-

tions, emotional change and treatment of diseases tend to 

be in line with the result of this study that the stress level 

decreased after participating in plant cultivation activities. 

Moreover, the reduction of stress by nature or green areas 

like plant cultivation is a general outcome of various stim-

ulations using the five senses (Miyazaki et al., 2011).

Level of plant cultivation experience

As a result of examining the changes in plant cultivation 

experience, plant preference tendency, and plant-related 

event that are the three elements about thoughts or experi-

ences about plants before and after participating in the pro-

gram, it was found that the levels of two elements except 

plant cultivation experience increased after the program 

with statistical significance (Table 4). The findings by Jang 

et al. (2016), which showed that there was statistical sig-

nificance in the item of “willingness to invest in plant pur-

chase” among the loyalty items after experiencing indoor 

gardening, are similar to the results of this study showing 

positive effects of directly participating in plant activities. 

Participation in plant cultivation not only increases prefer-

ence of plants or brings back good memories about plants, 

but also gives confidence, stability and enjoyment as well 

as psychological satisfaction, while also increasing interest 

and understanding about plants and providing positive ef-

fects (Kim, 2001; Shin et al., 2007).

Conclusion

To determine the effects of village gardening plant culti-

vation activities hosted by Gyeonggi-do on psychology and 

physiology of participants, this study conducted a survey 

on 20 villagers aged 57.70±9.23 on average and collected 

their saliva before Session 1 and after the final Session 

10. The experiment was performed by carrying out the vil-

lage gardening program once a week for total 10 weeks, 

90 minutes each. Psychological assessment was conducted 

by measuring the level of plant cultivation experience, four 

elements (repose, fascination, coherence, legibility) of the 

PRS and stress levels, and also conducting the Wilcoxon 

paired signed ranks test. As a result of comparatively ana-

lyzing the saliva collected before and after the program, 

the total cortisol level, which is a stress hormone, decreased 

with statistical significance after the program (t=14.521, 

p<.001). The result of examining the level of plant culti-

vation activities and PRS showed that the level of plant 

cultivation activities increased with statistical significance 

after the program, and the PRS increased with statistical 

significance in the three elements of repose, fascination and 

legibility excluding coherence. Moreover, as a result of ex-

amining the change in the stress level of participants with 

the sum of all item scores, it was found that the stress 

level decreased with statistical significance (p<.05) from 

17.65 points to 15.30 points after the program. This in-

dicates that the stress level decreased from ‘the state in 

which it is highly likely to be developed into a mental 

disease’ to ‘the state in which one is already affected by 

stress’, thereby proving that the program had effect on re-

lieving stress of participants. Ulrich et al. (1991) conducted 

physiological assessment after showing a video of the natu-

ral environment and proved that people showed higher 
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stress recovery rates than the urban environment even with-

out directly participating in plant activities. The study re-

sults show that plant cultivation activities in the village 

community have positive effects such as attention restora-

tion or stress relief and can contribute to mental connection 

and healthcare of residents through community activities. 

Moreover, village gardening community projects involving 

settlers from other regions will provide an opportunity for 

the residents to mutually interact with one another and re-

duce conflicts among themselves.
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