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Abstract: The study aim was to analyze research trends related to the effect of a forest healing program on humans.
We analyzed 120 articles by focusing on “Journal information,” “Characteristics of study participants,” “Program charac-
teristics,” “Experimental design,” and “Measurement indices.” The numbers of papers published in the fields of agri-
culture and maritime were highest, and the numbers have increased since 1996 when the first paper was published. Many
papers have targeted both sex (males and females), middle age, and healthy people. The programs were mainly conduct-
ed for multiple times in a forest welfare facility, and exercise therapy, psychotherapy, and plant therapy were primarily
administered. Most studies compared experimental and control groups with < 30 participants, and mainly used self-re-
ported surveys. The present study results are expected to be used as basic data for the development of forest healing
programs and to expand related research in the future.
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Publications identified
(n=12,309)

Publications not registered in KCI
(n=5,002)

Publications registered in KCI
(n=7,307)

Duplicate publications
(n=4,978)

Publications excluding duplicates
(n=2,329)

Excluded publications
(n=2,209)
- Those not related to forest therapy
(n=2,004)
- Systematic review
(n=11)
- Unorganized activities
(n=77)
- About the forest education program
(n=116)
- Published after 2022
(n=1)

Papers on the effects of a forest healing program
(n=120)

Figure 1. Study selection process.
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Table 1. Study classification standard.

Main categories

Sub categories

Journal
information

Characteristics
of study
participants

Program
characteristics

Experimental
design

Measurement
indices

Journal field
Published year

Gender
Age
With or without illness

Duration
Site
Content of the activity

Sample size
Study design

Physiological test
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Behavioral response test
Self-reporting survey
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Table 2. Analysis for characteristics of study subjects.

With or without illness (n)

Details (n)

Patients with
physical illness

(©)]

Atopic dermatitis children (4)
Cancer patients (3)

Asthma children (1)

Brain lesions children (1)
Hypertension patients (1)

Patient Depression patients (4)
(19) Alcoholics (1)
Patients with Attention deficit hyperactivity disorder patients (1)
mental illness Hwa-byung patients (1)
(10) Intellectual disabilities patients (1)
Psychiatric Inpatients (1)
Schizophrenic patients (1)
Internet addiction risk adolescents (3)
Patients with alcohol dependency (3)
Military maladjustment soldiers (2)
School maladjustment children (1)
Prospective School maladjustment adolescents (1)
patients Adolescents victimized by school violence (1)
(16) Bullied student (1)
Individuals who alleged cognitive impairment (1)
Individuals who alleged depressive symptoms (1)
Elderly people with mild cognitive impairment (1)
Female victims of sexual violence (1)
Children in community child centers (4)
Multicultural adolescents (2)
Pregnant women (3)
Unmarried mothers (1)
Individuals with Atrisk children (1)
. o Elementary school student in community child centers (1)
social vulnerability Adol . ity child I
(18) olescents in go_mmunlty child centers (1)
Reformatory facility students (1)
Probationary adolescents (1)
Middle school student in WEEclass (1)
Senior citizens in a nursing home (1)
Parents of children with disability (1)
University student (7)
Menopause women (4)
Elementary school student (2)
High school student (2)
Healtily Middle school student (1)
p ?é)g)e Nursing college students (1)

Specified group
(30)

Families of patients with alcohol dependency (1)
Families (1)

Fathers and children (1)

Infant (1)

Counselor (1)

Teachers (1)

Travel agency employees (1)

Mental health care workers (1)

Public servants in charge of social welfare (1)
Fire fighters (1)

University employees (1)

Menopause men (1)

Forest fire victims (1)

Baby boomer retirees (1)

Individuals who experienced well-being tourism (1)

Unspecified group (38)
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Table 3. Analysis for program characteristics.

Categories (n)

Activities (n)

Walking (81)

Tree climbing (2)

Exercise .
therapy Gymn'astlcs (18) Da'ncej 1)
(88) Exercise (20) Taichi (1)
Yoga (4)
Communicate with other participants (53) Praying (1)
Meditation (51) Relax mind and body (1)
Psychotherapy Self-reflection (20) Singing bowl (1)
&) Seek to find the meaning of life (11) Writing flower letter (1)
Writing letter (2) Writing poetry (1)
Build an imaginary space (1) Writing (1)
Poetry reading (1)
Si.x Making using natural objects (34) Communicate with forests (12)
major Plant Observing plant (31) Hearing forest sound (9)
forest therapy Viewing the forest (29) Gardening activities (4)
therapy (76) Aromatherapy (23) Story-telling (3)
programs Art activities use natural objects (13) Writing flower letter (1)
a Climate Breathing (29) Hammock (4)
therapy Forest bathing (14) Aerotherapy (1)
(43) Wind bathing (6)
Diet Drinking herbal tea (16) Eating meditation (1)
therapy Cooking in the forest (8) Natural foods stories (1)
(29) Eating natural food (7)
Foot bath (9) Water therapy (2)
Water Underwater activities (5) Half bath (1)
therapy Thermotherapy (5) Observing water flows (1)
(18) Feeling anions (3) Reflecting a face on the stream surface (1)
Hearing water sound (3) Water massage (1)
Nature play (31) A play in forests (1)
. Music play (5) Quiz (1)
Playing . .
“based Art play (4) Solving environmental puzzles (1)
activity Rope play (3) Sound matching play (1)
43) Camera play (2) Talent show (1)
Festival in the forest (2) Watching movie (1)
Robot play (2)
. Five sense experience (21) Build a stone tower (1)
Other Experience Nature experience (4) Create a photo album of a forest (1)
activities -béséd Healing equipment experience (3) Explore a forest trail (1)
(68) act;\lllty Experience manual labor (2) Experience a night in a forest (1)
GD Set up a tent (2) Making T-shirts (1)
Education Forest education (21) Self-reliance competency education (1)
-based Illness education (6) Prenatal education in nature (1)
activity Memory training (1)
(29) Money management education (1)
Others Massage (2) Picture therapy (1)

“4)

Balloon massage (1)
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Table 4. Types of measurement indices related to self-reporting survey.

Measurement

.. uestionnaires (n
indices (n) Q )

Beck Depression Inventory; BDI (16)
Children’s Depression Inventory; CDI (5)
Center for Epidermiological Studies-Depression Scale; CES-D (2)
Center for Epidermiological Studies-Depression Scale-11; CESD-11 (1)
Geriatric Depression Scale; GDS (1)
Depression Geriatric Depression Scale Short Form-Korea Version; GDSSF-K (2)
31 Hospital Anxiety and Depression Scale; HADS (1)
Hamiltion Rating Scale for Depression; HRSD (3)
Montgomery—Asberg Depression Rating Scale; MADRS (1)
Zung Self-Rating Depression Scale; SDS (1)
Short form of Geriatric Depression Scale; SGDS-K (1)
Zung Self-Rating Depression Scale; ZSDS (1)

Cornell Medical Index; CMI (1)
Korean Occupational Stress Scale-Short Form; KOSS-SF (1)
Korean Version Perceived Stress Scale; K-PSS (1)
PTSD Checklist; PCL (1)
The PTSD Checklist for DSM-5; PCL-5 (1)
Parenting Stress Index-Short Form; PSI-SF (1)
Perceived Stress Scale; PSS (2)
Psychosocial Wellbeing Index-short form; PWI-SF (2)
Stress Stress Response Inventory; SRI (4)
24) Ways of Coping Checklist; WCCL (1)
The Way of Coping Questionnaire; WCQ (1)
Worker's Stress Response Inventory; WSRI (2)

Other questionnaires:

Military life stress (2)
Academic stress (1)

Effects of positive thinking (1)
Hospitalization stress (1)
Stress (1)

Concise Measure of Subjective Well-Being; COMOSWB (2)
Dispositional Hope Scale; DHS (1)
General Health Questionnaire/Quality of Life-12; GHQ/QL-12 (1)
Meaning in Life Questionnaire; MSQ (1)
Psychological Well-being Scale; PWB (3)
) Connor-Davidson Resilience Scale; RSC (2)
Quality Short Form 36 health survey questionnaire; SF-36 (3)

of Life Satisfaction With Life Scale; SWLS (1)
24 World Health Organization Quality of Life assessment instrument; WHOQOL-BREF (5)
The Oxford Happiness Questionnaire; QHQ (1)
Other questionnaires:
Satisfaction of life (3)
Happiness of young children (1)
Quality of life (1)
Korean resilience quotient-53; KRQ-53 (3)
-c:;cl;pt Offer Self Image Questionnaire-Revised; OSIQ-R (1)
24) Self Esteem Scale; SES (12)

Sherer et al. General SelfEfficacy Scale; SEGES (1)
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Table 4. (Continued)

Measurement

.. uestionnaires (n
indices (n) Q @

Young Children's Self-Efficacy Scale; YCSES (1)

Other questionnaires:

Self Resilience (3)
-concept Character of young children (1)
(24) Perceived self-confidence (1)

Resilience of Middle school student (1)
Self-expression (1)
Self-efficacy (1)

Profile of Mood States; POMS (4)
Korea Version of Profile of Mood States-Brief, K-POMS-B (6)
The Multiple Affect Adjective Check List; MAACL (3)

Mood Positive and Negative Affect Schedule; PANAS (4)

(20) Other questionnaires:

Emotion (1)
Emotional regulation through nature (1)
Psychological emotion (1)

Menopause Symptom Index; MENSI (2)

Recovery Assessment Scale; RAS (1)

Nurses’ Observation scale for Inpatient Evaluation; NOSIE (1)
Scoring Atopic Dermatitis INDEX; SCORAD INDEX (4)

Other questionnaires:
Body Menopause symptoms (2)
(15) Awareness of the disease (1)
Body image (1)
Body senses (1)
Fine motor skills (1)
Health elements (1)
Physical self-efficiacy (1)
Subjective health (1)

Adolescent mental health inventory; AMHI (2)
Consortium to Established a Registry for Alzheimer's Disease-Korean version; CERAD-K (1)
Mini-Mental State Examination for Dementia Screening; MMSE-DS (1)
Korean Version of the Mini-Mental State Examination; MMSE-K (1)
Mind Sympton Checklist-90-Revised; SCL-90-R (4)
15) Self-Harm Inventory; SHI (1)
Subjective Memory Complaints Questionnaire; SMCQ (1)

Other questionnaires:
Mental health (2)
Mindfulness (2)

Attention deficit hyperacti-vity disorder; ADHD(1)
Relationship Change Scale; RCS (3)
Student Adaptation to College Questionnaire; SACQ (2)
Sociality Social Network Analysis; SNA (1)
15) Social Skill Rating; SSRS (1)

Other questionnaires:
School adjustment (1)
Sociality (1)
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Table 4. (Continued)

Measurement

.. uestionnaires (n
indices (n) Q @

Sociality of elementary school students (1)
Social competence (1)
Sociality Social support (1)
(15) Youth activity competence (1)
Young children’s prosocial behaviors (1)
Young children’s socio-emotional development (1)

State-Trait Anxiety Inventory; STAI (6)
State-Trait Anxiety Inventory for Children; STAI-C (1)
Spielberger's State-Trait Anxiety Inventory-form Korean YZ; STAI-KYZ (1)
) State-Trait Anxiety Inventory; STAI-X-1 (1)
Anxiety Child Assertiveness Scale; CAS (1)
(13) Hospital Anxiety and Depression. Scale; HADS (1)
Revised Child Manifest Anxiety Scale; RCMAS (1)

Other questionnaires:
Children’s state of anxiety (1)

Questionnaire on the attitude toward forests by Joo S H (2001) (4)

Environmental Other questionnaires:

sensitivity Attitudes towards forest (1)
O Forest activities (1)
Healing restorative environment perception (1)

State-Trait Anger Expression Inventory; STAXI (2)
Novaco Anger Scale; NAS (1)
Buss & Durkee Hostility Inventory; BDHI (1)

Anger
“

Family Adaptability and Cohesion Evaluation Scale III; FACES III (1)

Family Parent-Adolescent Communication Inventory; PACI (1)

relations
3) Other questionnaires:

Family relations (2)

Korean Young Internet Addiction Scale; KYS (2)

Health Promotion Lifestyles Profile; HPLP (2)

Acceptance and Action Questionaire; AAQ (1)

Harder Personal Feelings Questionnare; PFQ-2 (1)

K-Scale for internet addiction (1)

Multi-dimensional Learning Strategy Test; MLST (1)

Scale of Academic Stress; SAS (1)

Short Form KoreanConners’ Parent Rating Scale; K-CPRS (1)

Other questionnaires:
Attention restoration (2)

Others Loyalty (2)

21) Program satisfaction (2)
Control while playing internet and games (1)
Forest effectiveness (1)
Haw-byung (1)
Language acquisition ability (1)
Life-respect consciousness (1)
Money management technique (1)
Perceived freedom (1)
Respectful recognition of life (1)
Wellness value (1)
Well-being tourism motivation factors (1)
Well-being tourism satisfaction (1)
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Table 5. Measurement indices related to biochemical test.

Measurement indices (n)

Endocrine system

(10)

Cortisol (6)
Melatonin (4)

Epinephrine (1)
Norepinephrine (1)

Body composition

O

Percentage of body fat (3)
Body fat mass (2)

Body mass index (2)
Bone mineral density (2)
Weight (2)

Muscle mass (1)
Obesity rate (1)

Skeletal muscle mass (1)
Visceral fat mass (1)

Immune system

Natural Killer Cell; NK Cell (3)

T Cell (1)

@) Cytokine (1)
Central nervous . . .
system Brain D;rlved Neurotrophic Factor;
@ BDNF (2)
Blood lipids (4) Glutamate pyruvate transaminase (1)
Blood sugar (2) Hemoglobin (1)
Superoxide dismutase (2) Lactate (1)
Alkaline phosphatase (1) Lipoprotein (1)
Others Albumin (1) Protein (1)
O] Bilirubin (1) Platelet (1)

Blood urea nitrogen (1)

Creatinine (1)

Gamma-glutamyl transferase (1)
Glutamic-oxaloacetic transaminase (1)

Red blood cell (1)
Triglyceride (1)
Uric acid (1)

White blood cell (1)

Table 6. Measurement indices related to physiological test.

Measurement indices (n)

Autonomic
nervous system

a7

Heart Rate Variability; HRV (11)

Blood pressure (10)
Heart rate (7)

Body temperature (1)
Oxygen saturation (1)

Central nervous

system Electroencephalogram (4)
)
Others Forced vital capacity (1)

(1)

Pulmonary function (1)
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