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Abstract 
 

Purpose: Gardening has been reported to have positive emotional and physical effects in older adults. 

However, limited studies have assessed this relationship in Korea. Therefore, in this pilot study of densely 

populated urban dwellers, we aimed to investigate whether temporary but repeated experiences of the 

natural environment could positively change metabolism-related blood indicators.  

Methods: This study used pre- and post-interventional designs to investigate the effects of 16 weeks of 

gardening on lipid profiles in an urban adult population and investigate their relationships. This study was 

conducted 30 times at the H Botanical Garden in Yongin City from August 16, 2021 to November 30, 2021 

(16 weeks, twice a week, 3 hours each time). Before and after the gardening program, a clinical pathologist 

collected blood samples from the participants.  

Results: High-density lipoprotein levels increased, low-density lipoprotein levels decreased, and total 

cholesterol levels decreased after the gardening activity.  

Conclusions: Our findings suggest that gardening has potential for clinical application as it has good 

control over the lipid profile through physical activity. These findings can be used as basic data for studying 

the relationship between urban populations and their living environment and for various studies in the future 

as experiencing the natural environment provides many health benefits. 

 

Key words: Cholesterol, Gardening, High-Density Lipoprotein, Horticulture, Low-Density Lipoprotein, Urban 

Populations. 

 

1. INTRODUCTION 
 

Studying the relationship between urban populations and their living environment owing to the increase in 
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urban populations is an important challenge in promoting urban public health and well-being. A large number 

and percentage of the world's population live in urban areas, and urban living is associated with many factors 

that adversely affect health, such as consumption of high-fat diet, social and psychological stress, and an 

increase in environmental pollutants [1,2]. Previous studies have reported that cities and nature can play an 

important role in creating a healthy society, and that experiencing the natural environment offers many health 

benefits [3]. 

 

Gardening involves horticultural activities in the form of cultivation of plants indoors and outdoors. This 

approach has therapeutic effects on individuals with an intellectual disability or mentally challenged individuals. 

Recently, this program has been widely applied to both patients with specific needs and the general public [4]. 

 

Gardening has positive psychological effects; it has been reported to reduce depression, increase happiness, 

change emotions, and increase life satisfaction. Moreover, keeping living plants is a medium of gaining 

confidence and a sense of accomplishment [5]. In older women, gardening reduces depressive symptoms and 

self-anxiety and improves life satisfaction [3]. 

 

According to Kang et al. [6], green activities increase sociality through the formation of communities both 

inside and outside the group. Such activities have significant positive emotional effects (achievement of 

self-confidence and self-respect) and physical effects (development and improvement of muscle function). 

Furthermore, green activities, such as gardening, increase a person’s self-confidence, helps to recover cognitive 

ability through various stimuli, and provide opportunities for social and physical activities. 

 

Cholesterol is a significant component of the cell membranes and is required to synthesize various hormones 

[7]. An increase in blood cholesterol levels is closely related to the risk of ischemic heart disease and 

arteriosclerosis, and a decrease in High-Density Lipoprotein-cholesterol (HDL-C) levels increases the risk of 

hyperlipidemia combined with heart disease, necessitating exercise therapy and dietary regulation [8,9]. 

Moreover, cholesterol is a crucial component of the neural membrane and plays a role in maintaining fluidity 

and being a signal modulator for the gene transcription involved in nutrient metabolism and inflammation [10]. 

 

In general, HDL levels during long-term physical activity increase in proportion to energy consumption, and 

activation of lipoprotein enzymes through exercise effectively improves the arteriosclerosis index by inducing 

an increase in HDL levels [8,11]. 

Lipoproteins are traditionally classified according to their size and density: chylomicrons, chylomicron 

remnants, and very Low-Density Lipoproteins are relatively large and light, whereas low-density lipoprotein 

(LDL) and HDL are sequentially smaller and heavier. In humans, LDL particles are the main carriers of 

cholesterol to peripheral tissues, wherein they are internalized through the LDL receptor, a crucial mediator of 

plasma LDL concentrations [12]. 

 

Numerous studies have shown that concentrations of various blood lipoproteins are risk factors for 

cardiovascular disease [13]. HDL-C levels can be used as an index to assess dyslipidemia as a health product 

[14]. High HDL-C levels contributes to the prevention of cardiovascular disease, whereas low HDL-C levels 

are associated with an increased risk of death due to coronary artery disease. Various factors cause an increase 

or decrease in HDL-C concentration in the blood, such as smoking, alcohol drinking, exercise, stress, obesity, 

and eating habits [15]. Furthermore, there are several studies on HDL and LDL as predictors for cardiovascular 
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disease [14]. 

Gardening has a positive effect on humans as an activity that involves nature; however, research related to 

the effects of gardening on metabolic diseases is conducted independently, and it is limited to understanding the 

effect of applying and collaborating with various programs. In Korea, few studies have assessed the 

relationship between blood cholesterol levels and metabolic syndrome development and compared the 

relationship before and after patients participated in gardening [16]. Nevertheless, it is difficult to directly apply 

foreign research results to the Korean setting, especially considering the vast differences in race, lifestyle, 

socioeconomic aspects, and cultural characteristics. 

 

Therefore, in this pilot study of densely populated urban dwellers, we aimed to investigate whether 

temporary but repeated experiences of the natural environment could positively change metabolism-related 

blood indicators. 

 

2. EXPERIMENTS 
 

2.1. Research Design 

In this pre-test and post-test study, we designed a before and after measurement experiment of the control 

population to investigate the effects of the gardening approach on HDL-C, LDL-C, and total cholesterol levels 

in adults (Table 1).  

 

Table 1. Research design for this study 

E O1 X1 O2 

E: Experiment group 

O1: Pre-test, O2: Post-test 

X1: Gardening program. 

 

The age and sex distribution of the participants are shown in Table 2. 

 

Table 2. Demographic data of the participants in this study 

Item Sub-item Frequency % 

Sex 

Male 2 10 

Female 17 90 

Total 19 100 

Age 

20-29 3 16 

40-49 2 10.5 

50-59 4 21 

60-69 8 42 

Over 70 2 10.5 

Total 19 100 
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2.2. Participants 

In this study, participants were recruited through bulletin board notices, blogs, local communities, and 

various SNSs with the cooperation of the H Botanical Garden website and Yongin City Mental Health 

Promotion Center. Participants who voluntarily contacted the researchers were recruited in consideration of 

whether they could participate in the 30 activities during the research period and in the order of application. Of 

the 22 adult participants, 19 were selected, and the remaining three were excluded as they missed the 

post-examination. The participants were all Koreans and residents of the Seoul area. The researchers explained 

the study to the participants and their consent was obtained. The research was approved by the Research Ethics 

Review Committee (approval no. DKU 2021-06-035-001). 

 

2.3. Research Process 

This study was conducted 30 times at the H Botanical Garden in Yongin City from August 16, 2021 to 

November 30, 2021 (16 weeks, twice a week, 3 hours each time). Before and after the gardening program, a 

clinical pathologist collected 3 mL of blood at a time from the participants and sent the samples to the clinical 

trial support team in SCL (Seoul Medical Science Institute) for analysis. The purpose of the research, 

ethics-related information, program-related information, and so on were explained to the participants, and 

written consent to participate in the study was obtained. 

 

2.4. Gardening Intervention 

Gardening Program 

The gardening program conducted among this study population involved activities to help them understand 

gardens and take care of 1-year-old plants. It involved creating two gardens and performing garden-related 

event activities. The program was structured to enable the participants to feel various functions of the garden 

based on their senses, sensibilities, cognition, behavior, and experience. There were 20 sessions of garden 

creation and garden activities (66.7%) and 10 sessions of garden-related event activities (33.3%). This program 

was revised and supplemented through consultation with one horticultural professor, one medical professor, 

and four professional gardeners. 

In the introductory stage of the gardening activity, rather than starting with sudden garden activities, a light 

stretch was performed to loosen the body and gradually increase energy. To ensure complete attendance, 

badges of various shapes were awarded.  

The full-scale gardening program involved creating gardens (daylily garden and vegetable garden), 

performing gardening activities, and participating in event activities. 

Creating garden 1 (daylily garden creation) was planned by the participants, and it involved a wide range of 

activities from mixing the soil to planting saplings, creating facilities, creating a movement route, which led up 

to the opening ceremony. Roses and tulip bulbs were planted to see various types of plants, according to the 

change in seasons. In creating garden 2 (vegetable garden creation), vegetables were sowed and harvested, and 

what was needed for the plants was investigated. Moreover, the ecological relationship between nature and 

humans was evaluated by propagating plants in the garden, harvesting seeds, and sharing them with people 

around as well as making balls from effective microorganism soil that are beneficial to the garden. 

Event activities included making flower hats with dried flowers, plant collages expressing happiness with 

emoticons using collected plants, and herbal postcards and calligraphy frames. 

At the end of the gardening activity, the participants read articles related to gardening activities and took a 

walk with a gardener or alone. When taking a walk alone, a notebook was provided so that participants could 

organize their thoughts while walking around in nature. Participants were also asked to take one or two plants 
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along with them so that they could continue the feeling of being healed by the botanical garden after returning 

home. 

 

2.5. Health Assessment 

To investigate the effect of gardening on the participants’ health, a professional clinical pathologist analyzed 

the blood samples collected from the study participants before and after the horticultural treatment program (3 

mL of blood at a time). LDL, HDL, and total cholesterol concentrations were analyzed using Roche COBAS 

8800 (Pleasanton, CA, USA). 

 

2.6. Data Analysis 

Data were analyzed using SPSS 26.0, and a single-population pre-test and post-test comparison was 

performed using the corresponding sample t-test. 

 

3. RESULTS  

Before-and-After Comparison of HDL-C Levels 

When the blood HDL-C levels were compared before and after the gardening program, there was a 5% 

increase in the HDL-C concentration (from 55.6 ± 11.2 mg/dL [before] to 58.7 ± 12.8 mg/dL [after]) after 

participating in the 16-week program (twice a week, 30 times in total) (Figure 1(a)).  

 

Before-and-After Comparison of LDL-C Levels 

When the blood LDL-C levels were compared before and after the gardening program, there was a 10% 

decrease in the LDL-C concentration (from 116.9±39.2 mg/dL [before] to 105.2±24.5 mg/dL [after]) after 

participating in the gardening program (Figure 1(b)). 

 

Before-and-After Comparison of Total Cholesterol Levels 

When the blood total cholesterol levels were compared before and after the gardening program, there was a 

5% decrease in the total cholesterol concentration (from 197.1±44.6 mg/dL [before] to 187.7±25.6 mg/dL 

[after]) after participating in the gardening program (Figure 1(c), Table 3). 

 

Figure 1. Effects of the horticultural treatment program on blood concentration of 

High-Density Lipoprotein(HDL), Low-Density Lipoprotein(LDL), and Total cholesterol 
(a) Blood concentration of High-Density Lipoprotein(HDL), (b) Blood concentration of Low-Density Lipoprotein(LDL), 

(c) Blood concentration of Total cholesterol. 

The dotted line means the average value,  
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Left ; the blood levels of before the gardening program. 

Right ; the blood levels of after the gardening program.   

 

Table 3. Results of the lipid profile after the gardening program 

Lipid profile Before (n=19) After (n=19) t P 

HDL (mg/dL) 55.6±11.2z 58.7±12.8 -0.78 0.220NS 

LDL (mg/dL) 116.9±39.2z 105.2±24.5 1.11 0.139NS 

Total cholesterol 
(mg/dL) 

197.1±44.6z 187.7±25.6 0.79 0.218NS 

z Mean ± standard deviation  

LDL, Low-Density Lipoprotein; HDL, High-Density Lipoprotein; NS, Not significant 

 

4. DISCUSSION 

We conducted this study because only a few studies in Korea have assessed the before and after effects of 

gardening on the relationship between blood cholesterol concentration and metabolic syndrome development. 

Moreover, considering the vast differences in race, lifestyle, socioeconomic aspects, and cultural characteristics 

between Korea and other regions, it is critical to accumulate evidence in the Korean setting. 

In this study, the 16-week gardening program contributed to a 5% increase in HDL levels, 10% decrease in 

LDL levels, and 5% reduction in total cholesterol levels, compared with the levels before receiving the 

treatment program.  

Blood lipoproteins contain several components, including total cholesterol, HDL, and LDL [17]. High blood 

cholesterol level is closely related to the risk of ischemic heart disease and arteriosclerosis. Particularly, a 

decrease in HDL levels indicates that the risk of hyperlipidemia increases alongside the risk of heart disease. 

Therefore, the level of blood lipids is known to be a helpful indicator of vascular health [8]. 

According to previous studies [18,19], gardening is a form of physical activity and can be regarded as a 

moderate-to-high-intensity exercise of the whole body [20]. Gardening activities, which consist of 

moderate-intensity activities such as walking and strength training (e.g., weight lifting), can provide health 

benefits, such as increased aerobic capacity and muscle strength [13]. 

In general health-related perception, aerobic training is one of the most effective ways to reduce the risk of 

cardiovascular disease, and aerobic exercise is recommended as the easiest way to improve lipid and 

lipoprotein levels [21,22]. Studies conducted among obese and overweight women have shown that aerobic 

exercise improved the lipid profile and lipid-protein levels [23,24]. Furthermore, studies have shown that 

regular exercise contributes to a decrease in total cholesterol and LDL levels and an increase in HDL levels 

[25,26]. Additionally, studies have suggested that performing aerobic exercise thrice weekly reduces blood 

lipid levels in sedentary middle-aged men and is recommended to prevent cardiovascular disease in these men 

[21]. 

It is well known that high HDL levels help prevent cardiovascular and cerebrovascular diseases, whereas low 

HDL levels increase the risk of death due to coronary artery disease [15]. In addition, because high LDL levels 

are more likely to cause cardiovascular disease, therapeutic guidelines recommend maintaining LDL levels as 

low as possible among blood cholesterol components to prevent cardiovascular diseases [27].  
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Aerobic exercise improves body function, the immune system, and cholesterol levels, and gardening 

programs have similar effects. [8,12]. In our study, these levels were confirmed through blood lipoprotein 

analysis before and after participating in gardening, and the results suggested that participation in physical 

activity can help improve blood lipid levels. 

Based on the results of this study, it can be inferred that gardening can help improve blood lipid levels. 

Although the blood analysis values were not significant in the t-test, the reliability of the average values after 

the program was increased by reducing the range of standard deviation of each item. In addition, some 

participants had LDL and total cholesterol levels below the normal standard; however, the improvement of 

blood lipid levels could be confirmed from a positive viewpoint, in that they were within the normal range after 

the program. 

This study had some limitations that should be considered. For the experimental group, various variables 

such as the social characteristics (age, sex, etc.), health condition (underlying disease), lifestyle (eating habits, 

smoking status, etc.), hormonal changes (based on sex, age, etc.), and lipoprotein measurement method were 

not considered, limiting the analysis as the findings were not confirmed according to changes in complex and 

various factors. Furthermore, it is advisable to increase the target population and observe the results after the 

horticultural activity program; however, due to the process of gardening, many people could not be included. 

Therefore, it is necessary to design and conduct a comparative study with a large group of participants or those 

with various age groups and factors in the future. 

In this study, we evaluated changes in blood cholesterol levels after gardening among adults in urban areas 

and attempted to investigate the relationship between these changes and the risk of cardiovascular disease.  

 

5. CONCLUSION 

Gardening was found to be useful in vascular health as it improved the blood lipid profile, which is an index 

for predicting the risk of cardiovascular disease. The significance of this study is that our findings suggest that 

gardening can reduce the risk of metabolic syndrome and cardiovascular disease by positively influencing the 

reduction of blood lipid levels and lipoprotein metabolism, and providing health promotion benefits. Through 

this pilot study of densely populated urban dwellers, we confirmed that temporary but repeated experiences of 

the natural environment could positively change metabolism-related blood indicators. In addition, these 

findings can be used as basic data for studying the relationship between urban populations and their living 

environment and for various studies in the future as experiencing the natural environment provides many health 

benefits. We findings suggest that gardening has potential for clinical application as it has good control over the 

lipid profile through physical activity and suggest that exposure to the natural environment alone may have a 

positive effect on lipid profile improvement. 
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