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ABSTRACT

Background and purpose: The anti-aging standard forest healing program (ASFHP), which
uses forest therapy, was reported to be effective in improving psychological, physical, and
cognitive functions. However, there are several challenges to directly visiting the forest. This
study aimed to investigate the impact of multi-session ASFHP with forest visit on the mental
and physical health of the older people with visits to forest facilities and compared them with
those of the same program conducted indoors.

Methods: Individuals aged over 70 years with concerns about cognitive decline were recruited
at dementia relief centers and divided into control and experimental groups. A total of 33
people were administered ASFHP under the supervision of a forest therapy instructor. The
control group stayed indoors, while the experimental group visited a forest healing center
and repeated the program 20 weeks.

Results: The multiple-session ASFHP positively affected cognitive impairment screening test
(CIST) total scores (p=0.002), memory (p=0.014), Korean version of the Repeatable Battery
for the Assessment of Neuropsychological Status total scores (p<0.001), immediate recall
(#=0.001), visuospatial/construction (p<0.001), language (p<0.001), forest healing standard
questionnaire total scores (p=0.002), and cognitive function (p=0.019), regardless of
location. The forest visits during the ASFHP showed positive effects on orientation (p=0.035),
delayed recall (p=0.042), emotional stability (p=0.032), physical activity (p=0.005), and
health (p=0.022). The CIST scores of the memory domain were the strongest indicator of the
multiple-session ASFHP effects.

Conclusions: The 20-week multi-session ASFHP with forest visit showed effects on cognitive
improvement and physical and emotional stability compared to indoor education.

Keywords: Anti-Aging Standard Forest Healing Program; Forest Therapy; Non-
Pharmacological Treatment; Cognitive Decline; Forests
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INTRODUCTION

The elderly population, aged 65 and older, was anticipated to account for 18.4% of the total
population in 2023 due to advancements in medical technology and declining birth rates. The
aging index (the number of older adults, aged 65 or older, per 100 individuals younger than 14
years old) was anticipated to be 167.1, indicating a transition from an aged society to a super-
aged society."? In a super-aged society, there is an increased incidence of mild cognitive
impairment (MCI) or dementia, which is associated with major social and economic

burdens. Treatment for dementia or MCI, which has been a single target treatment, has
several limitations. Therefore, multi-target management including nonpharmacological
treatments for cognitive decline has recently been suggested. Among them, the Finnish
Geriatric Intervention Study to Prevent Cognitive Impairment and Disability (FINGER), the
first large randomized controlled trial, emphasized multidomain intervention, including
dietary control, supervised physical exercise, cognitive training, and the management

of cardiovascular risk factors.>* The positive results of the FINGER study increased the
interest in various nonpharmacological treatments. In addition, psychological distress or
depressed mood was reported to increase the risk of cognitive decline, and in such cases,
nonpharmacological treatments, such as digital therapy or forest therapy, are effective.>”

Forest therapy is a potential alternative nonpharmacological treatment for cognitive decline
as it allows for physical and psychological interventions. The Korea Forest Welfare Institute
(FOWI) in a Forestry Culture and Recreation Act article defines forest therapy as “immune-
strengthening and health-promoting activities, which utilize a variety of elements in the
forest".® The FOWI provides customized forest welfare services, according to one’s life
stage, through 15 forest welfare facilities around the country.’ The FOWI provides forest
therapy through a forest healing program and has continuously tried to prove the program’s
effectiveness in the management of cognitive and psychological disorders.'>!

In Korea, forest resources are very abundant with approximately 65% of the country covered with
forest. However, in a previous study, while 82% of the subjects had experiences in forest and
welfare activities, only 69% of the subjects were aware of the forest healing program, suggesting
that the actual use rate is only 1.7%." This could be attributed to the fact that a large percentage
of the Korean population lives in urban areas. In addition, outdoor activities decreased during
the coronavirus disease 2019 pandemic era. Therefore, digital therapeutics could be a viable
alternative for forest healing programs that are implemented by physical forest visits.

However, it is not clear if the program conducted indoors and physical environments
offer similar benefits, and research is needed to compare the effectiveness of a supervised
forest healing program conducted by physically visiting the forest with the same program
conducted indoors.

METHODS

Participants

This study included individuals with cognitive decline in old age from separate community
dementia relief centers in Gwangju metropolitan city. The study was conducted from May
2023 to October 2023. A total of 44 individuals aged over 70 years without dementia were
enrolled. We excluded individuals who dropped out (n=7), had insufficient data (n=2), and
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had comorbid conditions that could affect cognition, such as stroke, severe depression,
illiteracy, and physical inactivity (n=2). We designated the community dementia relief centers
as either a control group (indoor education, IE) or an experimental group (visit forest, VF).
and analyzed 14 participants in the IE group and 19 participants in the VF group.

The study analysis was approved by the Institutional Review Board of Hanyang University
Hospital (HYUH 2023-11-007).

One-day anti-aging standard forest healing program (ASFHP)

The ASFHP consisted of three stages, as shown in Table 1, and was conducted under the
supervision of a qualified forest therapy instructor. The program was repeated 20 times a
week for both the IE group (local dementia relief center in Gwangju city) and the VF group
(National Center for Forest Education, Jangseong) and was conducted indoors in case of rain.
One-day ASFHP consists of five sessions including introduction (one session), development
(three sessions), and finish (one session). The introduction session (warm-up of the brain
and body) is a preparatory step for the ASFHP, consisting of light warm-up exercise and
movement memorization. The development session consists of cognitive function, physical
activity, and emotional stability, and three programs are selected and performed on the
same day. The finish session is a summary of the one-day ASFHP and is a process in which
participants meditate and share their thoughts about the activities (Supplementary Table 1).

Neuropsychological assessment and measurement
Cognitive function and emotional state were examined using the tests below.

The cognitive impairment screening test (CIST) is a dementia screening tool developed by

the Korean Ministry of Health and Welfare and has been used in dementia relief centers since
January 2021.2 The CIST evaluates orientation, memory, attention, visuospatial function,
language, and executive function (a total score of 30). The results are determined as normal if
they are above the cutoff considering age and education level and as cognitive decline if they
are below the cutoff. We performed the CIST at baseline and at a 20-week follow-up.

The Korean version of the Repeatable Battery for the Assessment of Neuropsychological
Status (K-RBANS). The K-RBANS consists of four identical degrees of difficulty tests

and 12 subsets. The K-RBANS evaluates five domains (attention, language, visuospatial/
construction, immediate recall, and delayed recall).* Higher scores on both the CIS and
K-RBANS indicate better cognitive function. In this study, K-RBANS was assessed at baseline,
12 weeks, and 20 weeks.

Table 1. Composition of a one-day anti-aging standard forest healing program

Composition Benefit Program
Introduction Activating body and brain before activity Warm-up for the brain and body
Development Improving cognitive function Memorization training

Calculating training
Association training
Retrieval training
Improving physical ability and sensory stimulation Recreational exercise
Emotional stability and physical nutrition Eating meditation
Tea meditation
Walking meditation
Raining meditation”
Finish Clean your body and mind after activity Sharing thoughts

“In case of rain.
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The geriatric depression scale, short form (sGDS), which is a tool used to assess the degree
of depression in older adults, was also used to evaluate the participants. It consists of 15
questions with “yes” or “no” responses.’® A total score greater than 8 suggests depression.”

The forest healing standard questionnaire (FHSQ) is a standard survey form for forest
healing programs or forest therapy. It is used to evaluate the effectiveness of a standard forest
healing program in patients with cognitive decline. It was jointly developed by the FOWI

and researchers at Korea University Anam Hospital. It consists of four domains: cognitive
function, emotional state, physical activity, and physical health.’® Lower scores on both the
sGDS and FHSQ indicate better functional status.

Statistical analysis

Continuous variables are presented as the mean+standard deviation or standard error and
frequency (%). Statistical analyses were performed with SPSS 27.0 (IBM Corp., Armonk, NY,
USA). Comparative analysis between the two groups was performed using the t-test, Mann-
Whitney test, or y? test. Two-way repeated measures analysis of variance or the generalized
estimating equation (GEE) was used to analyze the differences between the two groups
according to ASFHP repetition. The level of significance was set at p<0.05.

RESULTS

Baseline demographics of the participants

This study was conducted from May 2023 to October 2023 in separate locations, with a
dementia relief center as the control group and a forest healing center as the test group.
Forty-four participants were enrolled in an ASFHP. Seven individuals dropped out, two were
excluded due to severe depression, and two were excluded due to insufficient test data.
Finally, a total of 33 subjects were included in the analysis, with 14 in the control group and
19 in the experimental group. Table 2 shows the baseline demographics of the participants
enrolled in this study. At baseline, there were no significant differences between the two
groups in age (78.1+4.4 vs. 76.0+4.2 years), education (6.3+3.5 vs. 6.8+3.6 years), female
gender proportion (78.6% vs. 73.7%), CIST scores (22.4+3.0 vs. 20.6+4.9), K-RBANS scores
(70.3+15.0 vs. 64.0+15.9), standard questionnaire scores (13.6+12.1vs. 9.1+6.4), or GDS-15
scores (3.2+4.1vs. 2.6+2.3).

Table 2. Demographic characteristics of the participants and baseline cognitive function

Variables Indoor education group (n=14) Visit forest group (n=19) p-value
Demographics

Age (yr) 78.1+4.4 76.0:4.2 0.171

Education (yr) 6.3+3.5 6.8+3.6 0.661

Female* 11 (78.6) 14 (73.7) 0.746
CIST 22.4+3.0 20.6+4.9 0.222
K-RBANS 70.3£15.0 64.0+15.9 0.259
FHSQ 13.6+12.1 9.1+6.4 0.168
sGDS 3.2+4.1 2.6+2.3 0.957

Variables are presented as the means + standard deviation or number (%).

CIST: cognitive impairment screening test, K-RBANS: the Korean version of the Repeatable Battery for the
Assessment of Neuropsychological Status, FHSQ: forest healing standard questionnaire, sGDS: geriatric
depression scale, short form.

“x? tests were performed.
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Table 3. Effect of a multiple-visit anti-aging standard forest healing program on CIST scores

CIST Group Scores at baseline Scores at 20-week Effects of visit (V) Effects of group (G) GxV

Total score IE 22.43+0.77 23.36+0.81 9.708+0.002 1.106+0.293 1.568+0.211
VF 20.58+1.10 22.63+1.01

Orientation IE 4.64+0.16 4.64+0.13 1.130+0.288 4.443"+0.035 1.130+0.288
VF 4.05+0.19 4.37+0.23

Attention IE 1.93+0.21 2.14+0.17 0.778+0.378 0.854+0.355 1.930+0.165
VF 2.26+0.15 2.21+0.12

Visuospatial IE 2.00+0.00 2.00+0.00 1.033+0.309 1.033+0.309 1.033+0.309
VF 1.94+0.06 2.00+0.00

Executive’ IE 2.64+0.30 3.00+0.32 0.448+0.508 0.971+0.332 0.448+0.508
VF 3.39+0.30 3.21+0.32

Memory IE 7.93+0.38 8.07+0.46 6.037"+0.014 2.611+0.106 4.318"+0.038
VF 6.33+0.58 7.84+0.41

Language IE 3.43+0.13 3.50+0.13 0.067+0.796 0.334+0.563 1.588+0.208
VF 3.42+0.11 3.32+0.13

Variables are presented as the means = standard error.
CIST: cognitive impairment screening test, IE: indoor education, VF: visit forest.

*p<0.05, **p<0.01; TTwo-way Repeated Measures ANOVA were performed.

https://dnd.or.kr

Effects of a multiple-visit ASFHP
After completing the 20-week ASFHP, the differences between the two groups were analyzed.

CIST

The effects of the multiple-visit ASFHP on CIST in the two groups are shown in Table 3 and
Supplementary Fig. 1. There were significant differences in the multiple-visit effect on the
total CIST scores (Wald’s y* 9.708, p=0.002) and memory (Wald’s ¥*: 6.037, p=0.014) between
the IE and VF groups. Both parameters improved with the multiple-VF healing program
regardless of the location. In both groups, there were significant interactions between

multiple visits and the memory domain (Wald’s * 4.318, p=0.038). In the orientation domain,
the VF group showed increased scores at 20 weeks compared to the IE group. The GEE showed
the effect of the multiple-VF healing program on the groups (Wald’s y* 4.443, p=0.035).

K-RBANS

The effects of the multiple-visit ASFHP on K-BRANS in the two groups are shown in Table 4
and Supplementary Fig. 2. There were significant effects on K-RBANS total scores (F:

27.698, p£440.001), immediate recall (F: 7.451, p=0.001), visuospatial/construction (F: 14.013,
p<0.001£0, and the language domain (F: 20.680, p<0.001). The results indicate that those
cognitive domains showed improvements in the multiple-visit ASFHP group, regardless of the
location. In the delayed recall domain, the VF group (70.4+13.6 to 74.1£15.4) showed significant
improvement compared to the IE group (79.4+12.4 to 81.2+14.0) (F: 4.489, p=0.042). There
were no significant interactions between multiple visits and groups in any domains.

FHSQ

The effects of the multiple-visit ASFHP on FHSQ in the two groups are shown in Table 5 and
Supplementary Fig. 3. Multiple visits showed significant effects on FHSQ total scores (Wald’s
¥*: 12.770, p=0.002) and cognitive function (Wald’s x* 7.911, p=0.019). Repeated ASFHP showed
positive effects on the two parameters regardless of the location. Emotional state (Wald’s y*:
4.616, p=0.032), physical activity (Wald’s y*: 7.952, p=0.005), and physical health (Wald’s y*:
5.220, p=0.022) scores in the VF group were significantly lower than in the IE group. Thus,
positive effects on emotional stability, physical activity, and health were seen in the VF group.
There were no significant interactions between multiple visits and groups in any domains.
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Table 4. Effect of the multiple-visit anti-aging standard forest healing program on K-RBANS

K-RBANS Group Scores at baseline Scores at 12-week Scores at 20-week  Effects of multiple visits (V)  Effects of group (G) GxV

Total scores IE 70.3+15.0 75.9+11.4 83.6+12.4 27.698"+0.000 1.867+0.182 0.058+0.944
VF 64.0+15.9 68.6+17.7 76.3+17.8

Attention IE 88.1+13.0 90.1+11.1 92.0+12.8 2.748+0.072 0.271+0.606 0.092+0.913
VF 85.2+11.1 88.2+13.8 90.8+14.8

Immediate recall IE 80.2+14.4 82.5+10.7 89.4+15.6 7.451""+0.001 1.204+0.281 0.043+0.958
VF 75.7+13.9 78.5+15.7 84.0+13.8

Delayed recall IE 79.4+12.4 83.0+16.4 81.2+14.0 0.742+0.480 4.489"7+0.042 0.690+0.505
VF 70.4+13.6 70.5+16.4 74.1+15.4

Visuospatial/ IE 73.6+x12.2 74.7+12.8 88.2+9.4 14.013"+0.000 1.629+0.211 0.518+0.599

construction VF 69.4+15.5 71.4£15.0 80.0+18.1

Language IE 78.4+16.1 87.1+10.3 91.3+13.2 20.680"+0.000 0.057+0.813 0.093+0.911
VF 78.1+14.4 85.5+11.9 90.0+14.5

Variables are presented as the means + standard error.

K-RBANS: the Korean version of the Repeatable Battery for the Assessment of Neuropsychological Status, IE: indoor education, VF: visit forest.

*p<0.05, **p<0.01, and ***p<0.001.

Table 5. Effect of the multiple-visit anti-aging standard forest healing program on FHSQ scores

FHSQ Group Scores at baseline Scores at 12-week Scores at 20-week  Effect of multiple visits (V)  Effect of group (G) GxV

Total score IE 13.64+3.12 20.36+3.36 20.21+3.72 12.770"+0.002 3.810+0.051 0.158+0.924
VF 9.05+1.43 13.11+2.17 12.50+2.05

Cognitive function IE 9.07+1.69 12.07+2.07 11.64+2.05 7.911**+0.019 2.315+0.128 0.129+0.937
VF 6.63+1.05 8.74+1.46 8.06+1.43

Emotional state IE 3.56+1.03 5.25+0.70 5.18+0.70 4.525+x0.104 4.616+0.032 3.305+0.192
VF 2.78+0.54 3.57+£0.58 2.69+0.48

Physical activity IE 4.00+1.41 3.20+0.87 3.17+0.90 0.111+0.946 7.952"+0.005 1.804+0.406
VF 1.33+0.27 2.00+0.24 1.88+0.48

Physical health IE 2.82+0.67 3.08+0.45 3.81+£0.94 1.629+0.443 5.220"+0.022 3.421+0.181
VF 1.84+0.29 2.33+0.41 1.68+0.36

Variables are presented as the means + standard error.

FHSQ: forest healing standard questionnaire, IE: indoor education, VF: visit forest.

*p<0.05, **p<0.01.

Table 6. Effects of the multiple-visit anti-aging standard forest healing program on sGDS scores

sGDS Group Scores at baseline Scores at 12-week Scores at 20-week  Effect of multiple visits (V)  Effect of group (G) GxV

Score IE 4.50+1.25 7.10+1.47 6.89+1.51 3.584+0.167 5.107"+0.024 2.263+0.323
VF 3.50+0.51 4.15+0.68 3.45+0.49

Variables are presented as the means + standard error.
sGDS: geriatric depression scale, short form, IE: indoor education, VF: visit forest.

*p<0.05.

https://dnd.or.kr

sGDS

The effect of the multiple-visit ASFHP between the two groups on sGDS was shown in Table 6
and Supplementary Fig. 1. sGDS scores were significantly affected by the group (Wald’s y*:
5.107, p=0.024). The scores in the multiple-visit ASFHP VF group (3.50 [0.51] to 3.45 [0.49])
showed a positive effect on emotion compared to the IE group (4.50 [1.25] to 6.89 [1.51]).

DISCUSSION

This study was conducted at community dementia relief and targeted individuals
over 70 years of age who were not diagnosed with dementia but with concerns about
cognitive decline. Several studies have investigated the effectiveness of an ASFHP as
a nonpharmacological treatment for cognitive decline and reported positive effects
on mood, immune system, stress levels, and physical health.”'*™" In a meta-analysis,
forest-based intervention showed a significant effect on overall mental health.*® In a

https://doi.org/10.12779/dnd.2024.23.1.44 49
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previous study, similar ASFHP conducted on MCI patients showed positive effects on
psychological, physiological, and physical health." In addition, it was reported that the
forest healing program affects the autonomic nervous system, such as heart rate variability
or electroencephalography, and alleviates depression symptoms and controls physical risk
factors.?** The alleviation of depressive symptoms observed in our study is thought to be due
to relieving the participant’s psychological burden through the various experiences provided
by the physical forest environment. In the physiologic aspect, forest therapy was linked with
an increase in neurotransmitters such as serotonin and a decrease in stress hormones such
as cortisol.”? Walking in the forest environment is a physical activity and is expected to
improve overall physical health, including cardiovascular functions.?? In our study, the VF
group showed significant positive effects on physical health than the IE group. These results
could be explained by the fact that ASFHP conducted in the forest affected physiologic and
physical health by engaging in more than usual outdoor activities under the supervision

of an instructor. Previous research also demonstrated that guided forest therapy had more
positive effects on emotional change and social interaction.” The ASFHP was developed by
the FOWI as a program that strengthens cognitive, emotional, and physical activities under
the supervision of qualified forest therapy instructors rather than visiting a mountain like
mountain climbing, hiking, or forest bathing. While the ASFHP is a standardized program, it
was not clear whether people who have difficulty accessing forest welfare facilities for various
reasons could participate in the program from other locations and achieve the same results.

In this study, the ASFHP showed significant effects on various (CIST total score/memory,
K-RBANS total score/immediate recall/visuospatial-construction/language, and FHSQ total
score/cognitive function) tests following multiple visits (Tables 3-5). This means that when
the ASFHP is repeated for 20 weeks, regardless of the location, memory, visuospatial, and
language functions are positively affected. Differences between the FV group and the IE
group were found in the CIST orientation, K-RBANS delayed recall, sGDS, FHSQ emotional
state, physical activity, and physical health, with the FV group showing more significant
effects than the IE group (Tables 3-6). A positive effect was seen on orientation, delayed
recall, emotional stability, physical activity, and health when the ASFHP was implemented
by physically visiting a forest facility. As shown in Table 1, the IE group underwent the same
program that included physical activity and meditation; however, there was meaningful
emotional and physical effects in the FV group compared with the IE group c.

Managing risk factors is essential to prevent cognitive decline. Psychological anxiety,
physical activity, and social interaction have been identified as modifiable risk factors

for cognitive function.? In addition, in the FINGER study, multidomain interventions,
including nutritional counseling, cognitive training, metabolic and vascular risk factor
management, as well as physical activity, were performed on an at-risk elderly population to
improve or maintain cognitive function.>* The ASFHP, which includes physical, emotional,
and social interaction could help control the risk factors, and is; therefore, an alternative
nonpharmacological treatment for cognitive decline. Previous studies have also reported the
effects of forest therapy on emotional and physical health, including cognitive function."*
The difference between ASFHP and the recreational use of forest or forest bathing is that
ASFHP includes qualified forest therapy instructors who conduct and supervise the program.
This could be one of the reasons ASFHP showed positive results similar to the FINGER study.

In our opinion, the important aspects of nonpharmacological treatment for cognitive decline
are adherence and guidance from qualified instructors. A multidomain dementia prevention
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study using digital therapeutics also showed differences in cognitive function and brain
cortical thickness in a facility-based group under supervision. Similarly, in our study, the
program was conducted under the supervision of a qualified forest therapy instructor.33!

In terms of adherence, seven people dropped out of this study, resulting in a dropout rate of
15.9%. Although this dropout rate included the IE group, the largest percentage was from
the FV group, which reflects the challenges of visiting a forest facility due to a wide range of
reasons including time and geography.

This study had several limitations. The 20-week ASFHP had to be conducted at a community
dementia relief center or forest facility, there were difficulties in recruiting participants for
practical reasons. Because the sample size affects the meaningfulness of the study, research
with a larger number of participants is needed in the future. Because this study was not
hospital-based, the participants were not randomized for practical reasons. Also, since the
dementia relief centers were designated as an IE group or a VF group, the influence of the
participants' socioeconomic status, living environment, and quality of life, which were not
investigated in this study, cannot be ruled out. In addition, because the subjects were limited
to older people over 70 years old who had not been diagnosed with dementia at the hospital,
most of the participants had normal cognitive function according to the CIST test at the
dementia relief center. When adjusted for age and education, all participants in the IE group
were normal (14/14). In the VF group, 4 out of 19 participants were below the cut-off value,
but the difference was not critical, and the overall mean CIST score between IE and VF groups
was not statistically significant. Therefore, there are limitations in applying the results of this
study to all types of cognitive decline, including dementia.

Despite these limitations, this study demonstrated that conducting the ASFHP by visiting the
abundant and familiar forest resources in Korea could improve psychological stability, physical
activity, and health and the effects were more significant compared to conducting the program
indoors. Therefore, it could be said that conducting ASFHP by visiting a forest facility with a
qualified instructor had an advantage compared to conducting the program indoors.

SUPPLEMENTARY MATERIALS

Supplementary Table 1
Detailed schedule of 20-week anti-aging standard forest healing program

Supplementary Fig. 1
Graph of score changes in CIST and sGDS between IE and VF groups.

Supplementary Fig. 2
Graph of score changes in K-RBANS between IE and VF groups.

Supplementary Fig. 3
Graph of score changes in FHSQ between IE and VF groups.
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