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Effects of short-term forest therapy on selected physical and mental health indicators of young
healthy individuals LI Chen’, LIU Shan®, CHU Mengtianl, ZHANG Wenlou®, NAN Hailongz, WANG
Yazheng', GUO Xinbiao', DENG Furong' (1. Department of Occupational and Environmental
Health, School of Public Health, Peking University, Beijing 100191, China; 2. Beijing Forestry
Carbon Administration, Beijing 100013, China)

Abstract:

[Background] The health effects of forest therapy have been widely recognized, while the
previous studies mostly focused on a single activity mode of forest walks. The effects of different
types of forest therapy activities remain unclear.

[Objective] To explore the effects of short-term forest therapy on cardiopulmonary health,
psychological health, and sleep quality, and the health effects of different types of forest therapy
activities, aiming to provide population empirical study data for the development of forest
therapy.
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A self-control study was conducted in a national forest park in suburb of Beijing from August to September 2018. A total of 31
healthy college students were recruited as the study subjects, with a total forest stay for 3 days and 2 nights. During the period of study,
each subject practiced walking therapy, sitting therapy with five senses experience (sitting therapy thereafter), and handmade work
therapy, successively. Each type of forest therapy lasted about 2 h. Changes of blood pressure, oxygen saturation (SpO,), lung function,
and fractional exhaled nitric oxide (FeNO) were estimated by measuring corresponding indicators before and after the forest therapy.
Psychological health and sleep quality were assessed by Profile of Mood States and Pittsburgh Sleep Quality Index respectively at the
same time. Mixed effects models were used to analyze the changes of these health indicators. The health effects of different types of
forest therapy activities were further analyzed.

The average age and body mass index of subjects in this study were (24.5+2.6) years and (20.7+1.7) kg:-m™, respectively. After a
short-term forest therapy, the selected indicators of cardiopulmonary health, psychological health, and sleep quality of subjects were all
improved. In particular, the pulse pressure (PP) and FeNO decreased by 3.02 mmHg and 1.10 ppb, respectively, while the SpO, and peak
expiratory flow (PEF) increased by 0.65% and 0.50 L-s ™, respectively, and the negative emotion and global sleep quality also presented
significant positive changes (all P<0.05). Furthermore, different therapy activities presented differential effects in the health indicators.
Walking therapy significantly improved pulmonary function, Sp0O,, and confusion (CON) emotion, in which the SpO,, forced expiratory
volume in the first second (FEV,), and forced vital capacity (FVC) increased by 0.48%, 0.14 L, and 0.12 L, respectively, and the score of
CON decreased by 0.97 (all P<0.05). Sitting therapy significantly reduced blood pressure and tension (TEN) emotion of subjects,
including a decrease of the systolic blood pressure (4.45 mmHg), PP (4.19 mmHg), and the score of TEN (0.84) (all P<0.05). The diastolic
blood pressure (DBP) increased slightly after handmade work therapy (ADBP=2.44 mmHg, P=0.016), but there were no significant
changes in other indicators.

Short-term forest therapy could significantly improve cardiopulmonary health, psychological health, and sleep quality of
young healthy individuals, and different types of forest therapy activities may have differential health effects.

forest therapy; cardiopulmonary health; psychological health; sleep quality
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Figure 1 Activity arrangements of subjects during the study
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Table 1 Changes of cardiopulmonary health indicators before
and after short-term forest therapy (n=31)
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(xxs) (xts)

YR 4 E (SBP)/mmHg 110.74+#11.57 108.25+11.21  -2.49  0.080
#F 5K (DBP)/mmHg 67.78+8.69  68.31%8.11 053  0.639
BXEZ (PP)/mmHg 42.9647.98 39.9447.36 -3.02  0.017
MM E(SpO,)/% 97.87+0.85 98.52+0.77 0.65  0.002
FIF S E(FEV,)/L 3.1940.77 3.28:0.74° 0.06° 0.172
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[Note] a: Mixed effects models are conducted, and sex, age, and BMI of

subjects are adjusted. b: The sample size of this indicator is 30
excluding missing values. c: This variation is calculated by the data
excluding missing values. To facilitate comparison with other
studies, according to the reference [7], the level of FeNO is
expressed in ppb.
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[Note] Mixed effects models are conducted, and sex, age, and BMI of

subjects are adjusted as covariates. After forest therapy, the
sample size is 30 excluding missing values. *: P<0.05; **: P<0.01;
(-): Negative emotion; (+): Positive emotion. A and B are
component and TMD scores of POMS. TEN: Tension; ANG: Anger;
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Figure 2 Changes of emotional indicators before and after short-

term forest therapy (n=31)
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[Note] Mixed effects models are constructed, and sex, age, and BMI of subjects are adjusted as covariates. SBP: Systolic blood pressure; DBP: Diastolic

blood pressure; PP: Pulse pressure; SpO,: Oxygen saturation; FEV,: Forced expiratory volume in the first second; FVC: Forced vital capacity; PEF:
Peak expiratory flow; TEN: Tension; ANG: Anger; FAT: Fatigue; DEP: Depression; CON: Confusion; VIG: Vigor; ERA: Esteem-related affect; TME:
Total mood disturbance. Fig. E: (-) Negative emotion; (+) Positive emotion. C and D: After walking therapy, the sample sizes of FEV,, FVC, and PEF
are all 30 excluding missing values. A-E are the changes of blood pressure, SpO,, FEV; and FVC, PEF and scores of emotional indicators under

different therapy, respectively.
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Figure 4 Changes of health indicators before and after different forest therapies (n=31)
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