Regular Article F E S
pISSN: 2288-9744, eISSN: 2288-9752

Journal of Forest and Environmental Science
Vol. 39, No. 4, pp. 225-234, December, 2023
https://doi. org/10. 7747/JFES. 2023. 39. 4. 225

Physiological and Psychological Effects of
Combined Forest/Thermal Therapy on
Depressive Symptoms in Individuals with
Alcohol and Nicotine Dependency

Sunhee Lee', Heeju Ro?, Jungkee Choi’, Youngran Chae* and Soyeon Kim®*

! Department of Nursing, Daewon University, Jecheon 27135, Republic of Korea

?Department of Forest Management, College of Forest and Environmental Sciences, Kangwon National University, Chuncheon 24341,
Republic of Korea

*Division of Forest Science, College of Forest and Environmental Sciences, Kangwon National University, Chuncheon 24341, Republic of Korea
College of Nursing, Kangwon National University, Chuncheon 24341, Republic of Korea

’Department of Forest Healing, College of Human Service, Catholic Kwandong University, Gangneung 25601, Republic of Korea

Journal of Forest and
Environmental Science

Abstract

This study verified the effect of a combined forest/thermal therapy (FI/TT) program on participants with depressive
symptoms and smoking or alcohol dependence. The participants included 20 people in the experimental group and
18 people in the control group. The experimental group participated in the FI/TT program for 2 nights and 3 days
at the National Center for Forest Healing, in Hoengseong (National Hoengseong Supchewon), and a charcoal kiln operated
by the Gangwon Charcoal Farming Association. The control group carried out their daily life for the same period.
Psychological, physiological, and biochemical tests were conducted to determine the effect of the program. The results
showed that there were significant improvements in stress, anxiety, depression, sleep quality, sleep satisfaction, and
IL-6 levels. However, no significant difference was found in the cortisol, serotonin and melatonin levels between the
experimental and control groups. Thus, the FI/TT therapy had psychological and biochemical effects on individuals
with depression and nicotine or alcohol dependency. Further studies should be conducted to verify the effect of forest
healing in various conditions.
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Introduction

In modern society, depression is the most common psy-
chological disorder that an individual can experience and a
mood disorder in which a persistent feeling of sadness is the
main symptom. Depression can vary from a mild depres-

sive response to stressful events in healthy individuals to

psychotic depression (Schraedley 1999). Emotions like de-
pression are closely related to unhealthy behaviors, such as
drinking and smoking (Lee 1995; Patton et al. 1996;
Patton et al. 1998; Sullivan and Pfefferbaum 2005), which
worsens health behavior and increases the risk of metabolic
syndrome (Cohen et al. 2010). Drinking and smoking have

been reported as factors affecting the presence of mental
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health conditions, such as depression and anxiety. In addi-
tion, a number of studies have linked drinking and smoking
to higher levels of depression and anxiety (Gweon 2009;
Seo 2011; Ko et al. 2022).

Therefore, it is necessary to study whether reducing de-
pression can lead to abstinence from drinking or smoking
(Kim 2015). The cause of alcohol and nicotine dependence
disorders is the excessive secretion of dopamine due to con-
tinuous drinking and smoking, resulting in the reward cen-
ter in the brain causing addiction due to unconscious crav-
ings and desires. It is reported that withdrawal symptoms
experienced in the process of quitting drinking and smok-
ing lead to depression, and long-term exposure to alcohol
and smoking also exacerbates depression by lowering the
concentration of serotonin in the brain (Ministry of Health
and Welfare 2017). Research results have shown that peo-
ple with a tendency to ‘problematic alcohol use’, such as al-
coholism, are genetically more likely to develop neuro-
logical diseases such as depression or become dependent on
drugs and cigarettes (Zhou et al. 2020; Korea Disease
Control and Prevention Agency 2022).

Among adult males and females in Korea, the rates of
visiting hospitals for depression, alcohol dependence/abuse,
and nicotine dependence/withdrawal disorders are 6.0%,
12.2%, and 5.0%, respectively, and a significant portion of
depression cases occur as an accompanied disease of alcohol
and nicotine disorders (Ministry of Health and Welfare
2017). At present, the treatment for these disorders is to ad-
minister anticraving drugs for the control and balance of
dopamine levels, which is a causative neurological hor-
mone, or to use selective serotonin reuptake inhibitors to in-
crease the concentration of serotonin in the brain and blood
(Ministry of Health and Welfare 2017). Such drug-cen-
tered treatment is expensive and has a high possibility of
recurrence. Therefore, forest bathing and thermal bathing,
which can stimulate the self-repair system of human cells
and increase serotonin levels in the brain, are proposed as
new alternative therapies to compensate for shortcomings in
drug-centered treatment (Kim 2001; Shin et al. 2007; Arita
2010; Oh et al. 2016).

Serotonin is a neurotransmitter that affects emotional
regulation and sleep (Zhou et al. 2001). A lack of serotonin
increases depression and anxiety (Svenningsson et al.

2006), and a high level of serotonin can stimulate feelings of
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comfort and happiness (Bondy et al. 2000). Generally
known physiological activity effects of serotonin are awak-
ening of the cerebral cortex to maintain a clear and pleasant
state of consciousness, and autonomously regulating the au-
tonomic nervous system (sympathetic and parasympathetic
nervous systems) (Arita 2010). The use of a forest healing
program, which promotes inhaling phytoncide in a forest
through forest bathing, is considered to be effective in stim-
ulating the body’s secretion of serotonin. In addition, a dry
sauna, which is representative thermal bathing, is popular
in Northern Europe and used as an alternative therapy to
improve health (Cho et al. 2019). In particular, charcoal
kiln saunas, used for a traditional type of thermal bathing in
Korea, have been used for health since ancient times
(Hayasaka et al. 2008). The beneficial effect of a charcoal
kiln is that far-infrared rays from red clay and negative ions
from hardwood charcoal penetrate the body and cause the
excretion of heavy metals and wastes from the body through
sweat, feces, and urine, thereby promoting metabolism and
assisting with treating various diseases (Park 1997). A re-
cent study tested the effect of a dry sauna on 10 patients
with chronic fatigue syndrome for 4 weeks, and reported
that fatigue, anxiety, and depression decreased (Soejima et
al. 2015). It heats the air in small rooms or wooden
buildings. It is a method of sweating with the bare body and
is characterized by dry air and high temperatures. Most
wood used is spruce or aspen, and spraying water into the
air temporarily increases humidity (Hannuksela and
Ellahham 2001; Wilson 2010).

Another study presented that far-infrared rays penetrate
subcutaneous tissue cells through thermal bathing, and
promote the metabolism and blood circulation of cells, in-
crease body temperature, and have positive effects on auto-
nomic nerve responses (Michalsen et al. 1999). Therefore,
it is expected that forest bathing and thermal bathing can
promote body secretion of the serotonin hormone and in-
crease the excretion of blood toxins and waste products ac-
cumulated in the body.

Forest bathing reduces depression by suppressing corti-
sol and noradrenaline, which stimulate the sympathetic
nerve, and activating serotonin, which maintains the bal-
ance of the autonomic nervous system (Arita 2011). It has
also been reported that far-infrared rays are effective in se-

rotonin activation as well as in balancing and promoting the



autonomic nervous system (Michalsen et al. 1999). Insomnia
is a symptom of several depressive and anxiety disorders,
and many studies have reported a relationship between in-
somnia, depression, and anxiety (Breslau et al. 1996; Jansson-
Frojmark and Lindblom 2008). Park et al. (2014) demon-
strated that insomnia, suicide, and serotonin levels are all
related to each other in depressed patients. In particular,
during meditation, stress is reduced by lowering cortisol se-
cretion and stress index, and emotions stabilize by the
stimulated secretion of dopamine. Repetitive and light dry
sauna thermal therapy could be a new patient- and eld-
erly-friendly thermal therapy treatment for health promo-
tion by suppressing excessive sympathetic nerve dominance
and promoting immunity, as well as by minimizing the bur-
den on the body (Tomiyama et al. 2015). Accordingly, this
study examined the effect of combined therapy of forest
bathing and thermal bathing on reducing anxiety and stress
for a subject group with depressive symptoms accompany-
ing alcohol consumption and smoking. The results of this
study are expected to be used as basic data for disease pre-
vention and to allow the development of an effective com-
bined therapy program in Korea using its abundant forest

resources.

Materials and Methods

Research design

To determine the effect on stress, anxiety, and depression,
a quasi-experimental study of nonequivalence control group
design was conducted using combined forest/thermal ther-
apy (FT/TT: applying both forest bathing, F'T, and thermal

bathing, TT) as an intervention program.
Participants

The participants in this study were those who scored
= 16 points on the depression scale and = 12 points on the
alcohol dependence scale or =4 points on the nicotine de-
pendence scale. The study was conducted with the approval
of the Kangwon National University Institutional Review
Board (KWNUIRB-2022-03-005-001), obtained prior to
commencement of the study. The specific selection criteria
for the participants were adults (aged = 19 years) without
communication disabilities who could respond to the con-

tents of the questionnaire and had no restrictions on their
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movements. Study participants were fully informed about
the need for and purpose of the study, invasive nature of
treatment, method of conducting the study, and duration of
the study. They were also informed that participation could
be withdrawn at any time without any disadvantage.
Subsequently, those who voluntarily agreed to participate in
the study for 2 nights and 3 days signed a consent form.
Among the 40 participants (all provided written informed
consent), 20 participants who and were available to go
camping were assigned to the experimental group, and
those who were not available for the experimental program
were assigned to the control group. Finally, 38 participants
were included in the study, as two participants in the control

group did not participate owing to personal reasons (Fig. 1).
Experimental design

The experiment was conducted for 2 nights and 3 days
on May 6-8, 2022 combined forest healing program by ap-
plying FT/TT. The experiment site was the National Center
for Forest Healing in Hoengseong (National Hoengseong
Supchewon), where the experimental group performed ac-
tivities for FT/TT, including forest bathing in the morning
and thermal bathing in the afternoon, for 2 nights and 3
days. Forest bathing was conducted under the guidance of a
forest therapy instructor using forest roads within National
Hoengseong Supchewon, applying various forest therapy
programs, such as meditation and walking. Thermal bath-
ing was conducted based on the experimental design of pre-
vious research and modified according to the situation in
Korea (Masuda et al. 2005; Cho et al. 2019). It proceeded
for about 3 h with a freely chosen routine of the following
activities: participants entered a traditional charcoal kiln in

Gangwon Charcoal Farming Association at 80-100°C for

Participants (n=38)

Experimental Group J [
(n = 20)

+ Alcohol dependence score 2 12
and depression score > 16 (n=14)

Control Group
(n=18)

—

+ Alcohol dependence score = 12
and depression score > 16 (n=10)

+ Nicotine dependence score 2 4
and depression score = 16 (n=1)

« Nicotine dependence score 2 4
and depression score = 16 (n=2)

« Alcohol dependence score > 12,
nicotine dependence score 2 4,
and depression score 2 16 (n=5)

« Alcohol dependence score > 12,
nicotine dependence score 2 4,
and depression score 2 16 (n=6)

Fig. 1. Study participants.
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10 min, and then took a break outside with a blanket for 15
min. The control group was allowed to perform daily activ-

ities as usual, with no treatment applied.
Data collection

A pre-experimental inspection was conducted in the lab-
oratory of Kangwon National University, and participants
in the experimental group and control group were asked to
directly fill out the structured questionnaire regarding their
levels of stress, anxiety, depression, sleep quality, and sleep
satisfaction. Thereafter, their blood cortisol, serotonin, mel-
atonin, and IL-6 levels were measured in a quiet laboratory
where external noise was blocked. Blood collection was per-
formed between 08:00 and 10:00 LST with an empty stom-
ach for >8 h.

A post-experimental inspection was conducted in the
same order as the pre-experimental inspection after the
completion of the 3 day FT/I'T. The tests for the ex-
perimental group were conducted at National Hoengseong
Supchewon, and the tests for the control group were con-
ducted at a laboratory of Kangwon National University

where the pre-experimental inspection was conducted.

Demographic characteristics of participants

The following demographic characteristics were ob-
tained from the participants: gender, age, education, reli-
gion, marital status, average monthly income, alcohol con-

sumption, and nicotine dependency.

Stress

To determine the psychosocial stress status, the Psychosocial
Wellbeing Index short form (PWI-SF) questionnaire with
18 items was used, which was reconstructed in Korean style
based on the general health measurement table of Goldberg
and Hillier (1979) (Jang 2000). In the PWI-SF ques-
tionnaire, each answer is assigned 0 points for ‘always,” 1
point for ‘mostly,” 2 points for ‘somewhat,” and 3 points for
‘not at all.” Negative questions were inversely scored. The
lower the sum score, the lower the stress level. A PWI-SF
score of <8 indicated a healthy individual, a score of 9-26
indicated a potentially at-risk individual, and a score of =
27 indicated an at-risk individual. At the time of scale de-
velopment, Cronbach’s o was 0.920, and in this study,
Cronbach’s o was 0.941.
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Anxiety

The State-Trait Anxiety Inventory (STAI) was used to
determine the level of anxiety, which was developed by
Spielberger et al. (1971) and standardized for Koreans
(Kim and Shin 1978). This scale consists of 20 items meas-
uring the level of anxiety currently felt (state anxiety) and
20 items measuring the degree of anxiety felt all of the time
(trait anxiety). STAI is Likert scale assigns answers 1 point
for ‘not at all, 2 points for ‘a little bit, 3 points for
‘moderately,’ and 4 points for ‘extremely.’ The anxiety score
is the sum of each item ranging from a minimum of 20 to a
maximum of 80, in which positive items are scored inversely.
A higher score means a higher level of anxiety. Cronbach’s
o was 0.890 in Kim and Shin (1978), and in this study,
Cronbach’s o was 0.967.

Depression

The Korean Version of the Center for Epidemiologic
Studies Depression Scale (K-CES-D) was used to determine
level of depression, which was developed by Radloff (1977)
and adapted by Chon et al. (2001). It consists of 20 items
on depression symptoms, and participants were asked to in-
dicate how often they have felt this way during the past
week. A -point Likert scale is used that ranges from 0
(extremely rarely) to 3 (almost all the time), with a total
score ranging from 0 to 60. A score of 0 to 20 is classified as
normal, a score of 21 to 40 is classified as a risk group for
depression, and a score of 41 to 60 points is classified as a
high risk group for depression. A higher score indicates a
higher level of depression. Cronbach’s o was 0.910 at the
time of development, and was 0.950 in this study.

Sleep-related tests

For sleep-related tests, a self-questionnaire representing
sleep patterns and a questionnaire on sleep satisfaction were
used. A measurement scale for sleep patterns is the Korean
Version of the Sleep Habits Questionnaire developed by
Oh et al. (1998), which consists of 15 items. On a 4-point
Likert scale, the level of sleep for several days is scored on a
scale from 1 (very much so) to 4 (not at all), with a total
score ranging from 15 to 60. A higher score indicates a
higher quality of sleep. Cronbach’s o was 0.750 at the time
of development, and 0.841 in this study. Sleep satisfaction is

a subjective satisfaction score for one’s sleep, and this is in-



dicated from 0 (not satisfied at all) to 10 (very satisfied).

Biochemical test

Blood tests were conducted for measurements of cortisol,
serotonin, melatonin, and IL.-6 levels. Blood sampling was
performed between 8:00 and 10:00 LST with an empty
stomach. Then, 6 mL of whole blood was collected, divided
into two SSTs, centrifuged at room temperature at 3,000
rpm for 7 min, stored frozen, and then placed into a dry ice
box and sent to the E analysis center for analysis. A higher
level of cortisol means a higher level of stress, and a higher
level of serotonin means a lower level of anxiety (that is, a
higher level of comfort). An increase in melatonin secretion
is associated with an improvement of sleep quality, and a

lower level of I1.-6 indicates a lower inflammatory level.
Method of analysis

The homogeneity of the experimental group and control
group was tested through the t-test, ¥ test, and Fisher’s ex-
act test. To verify the effect on stress and anxiety, an in-
dependent t-test was performed on the variables of the ex-

perimental group and the control group. A p-value of
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< 0.05 was considered to indicate significance. Analysis
was performed using IBM’s statistical program SPSS
Statistics for Windows, Version 26.0 (IBM CO., Armonk,
NY, USA).

Results

Demographic characteristics

The experimental group consisted of 11 males (55%)
and nine females (45%), with an average age of 44.40
(*16.538). The control group consisted of nine males
(50%) and nine females (50%), with an average age of
44.94 (£17.339). No significant difference was observed
between the experimental and control groups in terms of
gender, age, education, religion, marital status, average
monthly income, alcohol consumption, and nicotine de-
pendency, confirming that the two groups were homoge-
neous (Table 1).

Degree of stress, anxiety, and depression; quality of
sleep; sleep satisfaction; and cortisol, serotonin, melatonin,
and IL-6 levels were the experimental indices. No sig-

nificant difference was observed between the experimental

Table 1. Demographic characteristics and nicotine dependency for the groups (N=38)

Mean=SD/n (%)
Characteristics Categories 2, X%, ort p
Exp. (n=20) Cont. (n=18)

Gender Male 11 (55.0%) 9.(50.0%) 0.095 0.758
Female 9 (45.0%) 9 (50.0%)

Age (years) 44.40%16.538 44.94%17.339 -0.099 0.922

Education < High school 13 (65.0%) 9 (50.0%) 0.874 0.350
> College 7 (35.0%) 9 (50.0%)

Religion Yes 8 (40.0%) 10 (55.6%) 0.920 0.338
No 12 (60.0%) 8 (44.4%)

Marital status Married 10 (50.0%) 8 (44.4%) 1.173 0.556
Single 9 (45.0%) 10 (55.6%)
Other 1(5.0%) -

Monthly income (unit: 1,000 KRW) <2,000 7 (35.0%) 3 (16.7%) 1.643 0.440
2,001-4,000 6 (30.0%) 7 (38.9%)
> 4,000 7 (35.0%) 8 (44.4%)

Alcohol consumption (unit: drinks) < 1-2/week 12 (60.0%) 15 (83.3%) 2.508 0.113
>3-4/week 8 (40.0%) 3 (16.7%)

Nicotine dependency No 11 (55.0%) 9(50.0%) 0.095 0.758
Yes 9 (45.0%) 9 (50.0%)

Cont., control group; Exp., experimental group; SD, standard deviation.
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and control groups with respect to these indices, indicating

that the two groups were homogeneous (Table 2).
Effects of FI/TT

According to the stress score (PWI-SF), the stress level
of the experimental group was significantly lower than that
of the control group after the FT/TT (t=-6.120, p=0.000)
than before intervention. Compared with the control group,
the experimental group exhibited significantly decreased
state anxiety (currently felt stress level; t=-6.246, p=
0.000) and trait anxiety (stress level that is always felt; t=
-6.224, p=0.000). The depression score also significantly
decreased in the experimental group compared with that in
the control group after the FT/TT (t=-4.086, p=0.000).
The quality of sleep improved significantly in the ex-
perimental group compared with that in the control group
after the FT/HT intervention, which contrasted with the
levels before the intervention (t=4.711, p=0.000). Sleep
satisfaction also increased significantly in the experimental
group compared with that in the control group (t=6.275,
p=0.000). No significant difference was observed between
the experimental and control groups for the physiological
indicators, including cortisol (t=0.616, p=0.542), seroto-
nin (t=-1.586, p=0.121), and melatonin (t=-0.106,
p=0.916) levels. However, the level of IL-6, a biochemical
indicator and an inflammatory marker, significantly de-

creased in the experimental group compared with that in

Table 2. Values of dependent variables for the groups (N=38)

the control group (t=-2.305, p=0.027) (Table 3).

Discussion

This study examined the effectiveness of FT/TT, which
involves both forest and thermal bathing. For 20 partic-
ipants in the experimental group and 18 participants in the
control group with depressive symptoms as well as alcohol
or nicotine dependence, their demographic characteristics
and psychological characteristics, including stress, anxiety,
depression, quality of sleep, and sleep satisfaction levels,
were analyzed. Biochemical characteristics were assessed
through cortisol, serotonin, melatonin, and IL.-6 levels.

The participants of this study had high alcohol or nic-
otine dependence and, compared to the general adult pop-
ulation studied previously, a higher level of anxiety (Lee
and Lee 2013) and depression (Sim et al. 2021), as well as
poorer sleep quality than elderly people (Park 2007).

The results of this study indicated that FT/TT sig-
nificantly improved psychological characteristics, quality of
sleep, and sleep satisfaction. The results were consistent
with those of previous studies presenting positive psycho-
logical effects of activity in forests on depression, anxiety,
and stress (Kim and Lee 2014; You et al. 2014; Shin et al.
2015; Park and Koo 2018; Park et al. 2021). However, di-
rect comparison was difficult as there have been no previous

studies on forest and thermal bathing treatment for partic-

Mean=*=SD

Categories Variables 2, X, ort p
Exp. (n=20) Cont. (n=18)

Stress scale PWI-SF 30.90*x8.72 28.44%6.72 0.964 0.342
Anxiety scale STAI-S 54.05+11.57 50.28+9.84 1.076 0.289

STAI-T 54.70£11.83 49.78£8.59 1.453 0.155
Depression scale 28.95+14.32 2478891 1.089 0.284
Quality of sleep 33.70+6.88 36.56+5.07 -1.466 0.158
Sleep satisfaction 4.50=*2.16 4.83+2.00 -0.491 0.627
Cortisol level (pug/dL) 12.36%£5.86 14.18%£4.05 -1.104 0.277
Serotonin level (ng/mL.) 126.73%+65.67 141.85+91.12 -0.591 0.558
Melatonin level (pg/mL) 3.66+3.95 2.46%2.66 1.089 0.283
IL-6 level (pg/mL) 3.15+1.88 3.63%3.51 0.542 0.591

Cont., control group; Exp., experimental group; SD, standard deviation; PWI-SE psychosocial wellbeing index short form; STAI-S,

state-trait anxiety inventory (state anxiety); STAI-T, state-trait anxiety inventory (trait anxiety).
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Table 3. Effect of forest/thermal combined therapy (N=38)
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Mean+SD
Variables Group t, z p
Baseline After Difference
Stress scale (PWI-SF) Exp. 30.90%x8.72 12.55+6.49 -18.35%£11.07 -6.120 0.000%**
Cont. 28.44+6.72 27.00%9.52 -1.44+5.23
Anxiety scale STAI-S Exp. 54.05£11.57 31.55x7.56 -22.50%£13.95 -6.246 0.000%*
Cont. 50.28%+9.84 49.94+10.43 -0.33%x7.19
STAI-T Exp. 54.70£11.83 35.30%+5.29 -19.40+12.69 -6.224 0.000**
Cont. 49.78+8.59 50.06%9.14 0.28%£5.91
Depression scale Exp. 28.95£14.32 12.75£8.70 -16.20+14.36 -4.086 0.000**
Cont. 24.78+8.91 24.00%£10.41 -0.78+8.42
Quality of sleep Exp. 33.70%6.88 41.80%=7.96 8.10+£6.94 4.711 0.000%*
Cont. 36.56+5.07 35.89+5.84 -0.89+4.38
Sleep satisfaction Exp. 4.50*2.16 7.55*x1.54 3.05%x2.24 6.275 0.000%**
Cont. 4.83£2.00 4.39%+2.33 -0.44+1.04
Cortisol level (ug/dL.) Exp. 12.36*=5.86 14.62%+3.79 2.26*+4.89 0.616 0.542
Cont. 14.18%+4.05 15.62+4.31 1.44+3.00
Serotonin level (ng/mL.) Exp. 126.73+65.67 106.66+49.62 -20.07£22.32 -1.586 0.121
Cont. 141.85+91.12 137.69%73.51 -4.16%38.20
Melatonin level (pg/mL.) Exp. 3.66%3.95 6.75%=6.40 3.09%7.89 -0.106 0.916
Cont. 2.46£2.66 5.78%+4.83 3.32+4.92
IL-6 level (pg/mL) Exp. 3.15%1.88 2.64%1.88 -0.50+0.99 -2.305 0.027*
Cont. 3.63%+3.51 4.20+4.67 0.56x1.79

Cont., control group; Exp., experimental group; PWI-SE psychosocial wellbeing index short form; STAI-S, state-trait anxiety inventory

(state anxiety); STAI-T, state-trait anxiety inventory (trait anxiety).
*p<0.05, **p<0.01.

ipants with high alcohol and nicotine dependence and high
depression level. Overall, it was confirmed that the activ-
ities conducted in FT/TT had a positive effect on the psy-
chological state of the experimental group with depressive
symptoms. According to Park et al. (2012), forest healing
has a greater effect on participants with “Mibyeong (subhealth)”
symptoms, which refers to abnormal symptoms that cause
discomfort in daily life or abnormal findings obtained on
tests. Thus, forest healing helps to control the accumulated
stress of modern people with various characteristics and en-
ables them to find mental stability. Forest healing uses for-
ests as a place for weary modern people to enhance their
health, regain their vitality, relieve depressive symptoms ac-
companying alcohol and nicotine dependence, prevent ad-
diction, and promote recovery.

The results of sleep-related tests were significantly better
in the experimental group compared with those in the con-

trol group. This finding is consistent with the results of pri-

or studies that confirmed the effect of forest healing as im-
proved sleep quality in participants with chronic pain (Han
et al. 2016) and patients with gastrointestinal cancer (Kim
et al. 2019a). Various addictions can be factors that affect
the quality of sleep (Kim et al. 2019b), which could be im-
proved by FT/TT as per the implications of the present
study’s results.

In contrast, the result of the cortisol test was not statisti-
cally significant. Strickland et al. (2002) reported that corti-
sol levels do not increase significantly in patients with depres-
sive disorder compared with those in healthy individuals,
which is consistent with the results of the present study.
However, Bratek et al. (2015) reported that the frequency
of depression was high when cortisol levels were elevated.
Therefore, further extended studies are needed in the
future.

There was no significant difference in serotonin levels

between the experimental group and the control group in
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this study. Conversely, Park et al. (2020) reported a statisti-
cally significant change in serotonin levels in middle-aged
women undergoing forest healing for 2 nights and 3 days.

The present study did not show a significant difference
between the experimental group and the control group for
melatonin levels either, which is consistent with the results
of Shin et al. (2015), who applied forest healing for 10
weeks to menopausal women. However, the results differed
from those of Kim et al. (2017) who applied forest healing
for 16 weeks to a group of elderly people. The level of mela-
tonin in blood varies greatly among individuals and is af-
fected by the amount and time of exposure to light
(Wetterberg et al. 1976). Therefore, to verify the effect, re-
peated studies are needed to carefully investigate the appli-
cation period and content of the program.

IL-6 levels were significantly different between the ex-
perimental group and the control group, indicating that
FT/HT for 2 nights and 3 days reduced the level of
inflammation. As IL.-6 is known to play the role of myokine
with anti-inflammatory action, it is known to have both in-
flammatory and anti-inflammatory properties (Wellen and
Hotamisligil 2003).

This study inevitably had the difficulty of not being able
to conduct a multi-session program due to the COVID-19
pandemic. For follow-up studies of similar participants, the
application of a systematical plan for long term program is
planned.

The significance of this study is as follows. First, while
previous studies applied forest bathing and thermal bathing
separately, this study attempted to verify the effect of
FT/TT, which includes both forest and thermal bathing.
Second, forest healing is made up of various elements of the
forest environment, in which charcoal is also considered a
resource for this. In this context, the present study suggests
a positive effect when using forests and charcoal simulta-
neously in Korea, which has a forest area of 64% of the
territory. Third, through the inclusion of participants with
depression, this study showed the potential of FT/TT as an
alternative therapy to reduce negative emotions and sug-
gested forest and thermal bathing as practical methods for
treatment.

However, a limitation of this study is that the place of the
pre-test and post-test were different. This means that phys-

iological indexs may be affected depending on environ-
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mental conditions such as temperature and humidity at the
site. In future, the psychological and physiological con-
ditions as well as biochemical conditions of participants
should be monitored, and the number of participants in-

cluded in research should be increased.

Conclusion

The results of this study showed that, for participants
with depressive symptoms accompanied by nicotine or alco-
hol dependence, FT/I'T therapy reduced depression, anxi-
ety, and stress and improved the quality of sleep. Among
physiological indicators, the level of IL.-6 was significantly
changed but that of cortisol, serotonin, and melatonin did
not show. To verify the applicability of forest and thermal
bathing, further studies need to be conducted while consid-
ering various participant types, program lengths, and pro-
gram contents. The results of this study can be used as basic

data for combined healing programs.
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