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oF: SR Qe 7ol wobx|aLl glow, thekeh ol AW 59 AT Sk Sk 2 Ao HA
HAF Dol wlofA olwdt e nA=A AAYLRE TS BAst] =2l did ARAf &5 SdE 98t 7]
A52E AFs= Aolth B3 £3& Q3] U= RISS, KISS, Korea Med, Science On, <+2]= PubMed, Cochrane
central, MDPI, Google ScholarZ ©|&35}ich #=3E 239 WHEZC AA HrE ¢ ZIe 159 RoB2¢}t
RoBANSE o]-gato] HIER BH7FE ZPskgict. 2000135E 20221 19 Afolof] ARE =21 iy AFRAf &59 At
=08 FHste] F 1,856 XF 2159 EA& AAsATE A= 604 oioln, AFH EF9| A= X
2 7oA 88 o g F 7507 0] Frlstoict. £AAT), 2 Ao 7Rt wo] £ Ak dE Aol & TH,
Q] A A 320 A/ MMSE(Mini Mental State Examination) 2%, 2]z 3tol| A ¢t 43, AYsietr| o)A WetEd 23, A1A|
ol A AAHT 29 3HOE YEpgth F21H] A F 1969 A7E 2714 o)) AARES AEskgl o, 4lEl
A#E 7P @ol ZAsIAh FF g ARG Z5Y A85 M AA7E Y] A S ZRade]
FsHAl AL B BgE|ofof sh, ARIAF Dol dEt ZAE AFSH| Al FEASE AEH R A Eofof gk

R o)

Abstract: Life expectancy is increasing due to the aging of the population, which is in turn exacerbating problems
such as the prevalence of various geriatric diseases. This study was established to provide basic data for the expansion
of forest healing activities for the elderly by systematically analyzing the literature on how such activities affect this
age group. For the collection of studies, the Korean databases RISS, KISS, Korea Med, and Science On were used,
while PubMed, Cochrane Central, MDPI, and Google Scholar were used to identify reports published elsewhere. To
assess the quality of the methodology used in the collected studies, the risk of bias was analyzed using Cochrane’s
RoB2 and RoBANS. Among 1,856 reports initially identified, 21 were finally selected for analysis in this study, which
were limited to research papers on forest healing activities for the elderly published between 2000 and January 2022.
In this review, the subjects were those aged 60 or older, with a total of 750 participants, ranging from at least 7
to a maximum of 88 per study. The analysis showed that the most frequently performed tests in each category were
on depression as a psychological indicator in 7 studies, MMSE(Mini Mental State Examination) as a cognitive indicator
in 2 studies, on blood pressure as a physiological indicator in 4 studies, on melatonin as a biochemical indicator in
2 studies, and on body fat and muscle strength as physical indicators in 3 studies. Of the 21 studies, 19 used two
or more test items, with psychological indicators being most commonly measured. For the future application of forest
healing activities for the elderly, various forest healing programs to prevent cognitive function decline should be developed
and distributed, and follow-up studies should be continuously presented to provide the basis for forest healing activities.

Key words: forest bathing, aging, biomarker, forest therapy, forest health, nature therapy
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Figure 1. PRISMA flow chart.
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Table 2. Effects of forest healing program by index.

Research No.

Categories Outcome — —
Significant Not significant
Self-Esteem 9,14(Rosenberg)
Depression 1,14,16(BDI),6(GDS),7,9(GDSSF-K),12(CESD-11)

Psychological Indicate

Mental health
Daily life capability
Normal ability
Quality of Life

Profile of Mood States
Stress

Resilience

2(SCL-90-R)
3(K-ADL)
3(Trower: Communication, Social behavior)
1(SF-36),20(QoL)

17,18(POMS: Depression, Anger, Confusion)
17(POMS: Fatigue, Vigor),18(POMS: Tension)

16(SRI)

13(KRQ-53: Self-regulation ability, Interpersonal
ability, Positivity effect)

17(POMS: Tension),
18(POMS: Fatigue, Vigor)

Cognitive Indicate

Memory complaints

Cognitive function

7
1,3(MMSE-K)

Physiological Indicate

Brainwave

HRV
Blood pressure

Pulmonary function

3,13(Self-regulation ability, Antistress quotient),
3(Attention quotient, Emotion quotient, Brain quotient), 21(Alpha,Beta band power)
21(Median frequency, alpha/beta ratio)

19,21(LF), 21(HF)
15,17,19(SBP, DBP)
15(FEV1, FEV6)

21(LF, LF/(LF+HF))
20(SBP, DBP)

Cardio-ankle vascular 15(CAVI)
Melatonin 4 2
Blood glucose 10
Biochemical Indicate Cortisol 20
. . 17(Homocysteine, ET-1, AGT, ANG II, AT1, AT2,
Cardiovascular diseases Renin),18(BNP) 18(NT-ProBNP)
Inflammatory response 17,18(1L-6), 18(MDA, T-SOD) 17,18(TNF-a), 18(HCRP)
Burn muscle mass 6
Born mineral density 8
Fat mass 6.16 21(Fat-free mass, Body fat

Physical Indicate

Functional fitness

Gait pattern
Muscular strength
Muscular endurance
Balance ability
Wight & BMI

Muscle mass

mass, Percent body fat)

5(Beck stretch, Chair sit and
reach)

11(Flexibility of
upper-body)

S(stand up and sit down, 2-min step walk, 8-feet walk),
11(Flexibility of lower-body, Agility, Dynamic balance,
Cardiorespiratory endurance), 21

5,11
5,8(knee), 11(lower-body) 11(upper-body)
8
5(Right, Left) 5(Anterior)
16 11
16

BDI: Beck Depression Inventory; CAVI: Cardio-ankle vascular index; DGS: Geriatric Depression Scale; EEG: Electroencephlogram; G DSSF-K:
Geriatric Depression Scale From Korea Version, CESD-11: Center for Epidemiological Studies Depression Scale-11; SCL-90-R: Symptom

Checklist-90-Revised; K-ADL: Activity of Daily Living; SF-36: 36-Item Short-Form health survey; QoL: Quality of Life; POMS: Profile Of Mood
States; SRI: Stress Response Inventory; LF: Power of low Frequency; HF: Power of high Frequency; KRQ-53: Korean Resilience Quotient Test;
FEV1: Forced Expiratory Volume in One Second; FEV6: Forced Expiratory Volume in Six Second; CAVI: Cardio-Ankle Vascular Index; ET-1:
Endothelin-1; AGT: Angiotensinogen; ANG II: Angiotensin II; AT1: Angiotensin II type 1 receptor; AT2: Angiotensin II type 2 receptor; BNP:
Brain natriuretic peptide; NT-ProBNP: N Terminal-Pro Brain Natriuretic Peptide; I1L-6: InterLeukin-6; MDA: Activity and Malondialdehyde; T-SOD:
Total Super Oxide Dismutase; TNF-a: Tumor Necrosis Factors o; HCRP: High sensitive C Reactive Protein; MMSE-K: Mini Mental State Examination
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Figure 2. Risk of bias in included studies.
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