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Abstract: The aim of this study was to clarify the physiological and psychological effects of walking around
and viewing a lake in a forest environment. The subjects included 11 male Japanese university students (age:
22.0+1.2 years) who were randomly assigned to visit either a forest or an urban (control) setting. They were
instructed to walk a predetermined 15-min course and to view the setting from a seated position for 15 min.
Heart rate variability, heart rate, blood pressure, pulse rate, and salivary cortisol levels were measured to assess
the subject’s physiological responses to the environment. Four questionnaires (SD method, reports of “refreshed”
feeling, POMS, and STAI) were administered to assess the subjects’ psychological responses. It was found that
walking around and viewing a lake in a forest environment can suppress sympathetic nerve activity, increase
parasympathetic nerve activity, and decrease the heart rate, blood pressure, pulse rate, and cortisol levels. In
addition, a forest environment can enhance the “comfortable,” “soothing,” “natural,” and “refreshed” feelings,
improve the mood state, and reduce anxiety. These results provide scientific evidence of the physiological and
psychological effects of forest therapy.

Key words: therapeutic effects of forests, lake, walking, viewing, heart rate variability, blood pressure, cortisol, SD
method, POMS, STAI
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Figure 1. Experimental design.
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Figure 2. Scenery for the experiment (walking and viewing

phases).
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Figure 4. Scenery for measurements.
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Figure 5. Changes in HF power of HRV during walking in
the forest or city area. N=11, meantstandard error; *: p<0.05 by
paired t-test.
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Figure 6. Changes in systolic blood pressure after walking in
the forest or city area. N=11, meantstandard error; **: p<(0.01 by
paired t-test.
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Figure 7. Changes in diastolic blood pressure after walking
in the forest or city area. N=11, meantstandard error; **:
p<0.01 by paired t-test.
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Figure 8. Changes in pulse rate after walking in the forest or
city area. N=11, mean+standard error; **: p<0.01 by paired
t-test.
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Figure 9. Subjective feelings after walking in the forest or city area. N=11, meantstandard deviation; **: p<0.01 by Wilcoxon

signed-rank test.
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Figure 10. Scores for the “refreshed” feeling after walking in
the forest or city area. N=11, meantstandard deviation; **:
p<0.01 by Wilcoxon signed-rank test.
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Figure 11. T-scores for the Profile of Mood States (POMS)
after walking in the forest or city area. T-A: tension-anxiety,
D: depression, A-H: anger-hostility, F: fatigue, C: confusion,
V: vigor. N=11, meanzstandard deviation; **: p<0.01, *:
p<0.05 by Wilcoxon signed-rank test.
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Figure 12. Scores for the state anxiety after walking in the
forest or city area. N=11, meanzstandard deviation; **:
p<0.01 by Wilcoxon signed-rank test.
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Figure 13. Changes in HF power of HRV during viewing the
forest or city area. N=11, meanzstandard error; **: p<0.01
by paired t-test.
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Figure 14. Changes in heart rate during viewing the forest
or city area. N=11, meantstandard error; *: p<0.05 by
paired t-test.
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Figure 15. Changes in salivary cortisol concentration after
viewing the forest or city area. N=9, meantstandard error;
*: p<0.05 by paired t-test.
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Figure 17. Scores for the “refreshed” feeling after viewing
the forest or city area. N=11, meantstandard deviation; **:
p<0.01 by Wilcoxon signed-rank test.
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Figure 18. Scores for the state-anxiety after viewing the
forest or city area. N=11, meantstandard deviation; **:
p<0.01 by Wilcoxon signed-rank test.
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Figure 16. Subjective feelings after viewing the forest or city area. N=11, mean+standard deviation; **: p<0.01 by Wilcoxon

signed-rank test.
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Holen, ARG EAAHF vt {28 Ae Aol Bulaiiint. olH g A 3 A W gFol
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o & al., 2012; Song et al., 2011; Song et al., 2013; Tsunetsugu

et al., 2010; Tsunetsugu et al., 2013).
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al., 2003; Laumann et al., 2003; Lee et al.,, 2009; Lee A AT Lo 7 olAo] FAAH Pk == 7o vy
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7F &A= o] 7] wiiel ol# gk xfolE A H ThaL A ol &, ThFek AHe A e] Ao B 3 g Ao gl
7+ ) AEZFER S Ao g Atsdt

B AFollM e Aupdolx, Ak, 9 B Bk Qo] & Ate 2o Al A% YAl ¢ 4w
T ZEHE FEE ol&aioy, ¥ AAFH &5 (Park WS AR, A7 QA vR= A, AEA
et al., 2007), 7] 52 WkYS= Natural Killer(NK) Al Gl tiste] skt A S o] 7L e &5
F A (Li et al, 2007; Li et al., 2008a; Li et al., 2008b) £ We)7] flsted, e Aol o] 85 k. &
S ol &g AT AAE BAH I Tt FE, HEE, A& AFolM e e A, Fs oA ALstal Y=
AAAEE, HiEvASE, U7 59 thds AxE A& Agteted, EA A o] HwE F8l AEee] &
o] &ale] HolHE 2|5, THA o= Aol A HE sk ws|aL Qlow, At Q1F 7k At
22 FaFoll thaliA HED Fa7t Jvkal Al Er o|5 1#rgat7] 9% AF tARlolgta AtE . Alvhrt,

A H7E Ao A I EAA A olA o] g AR EAIA oM o] B gl AdgHdolgte o
2ol 7 WA EATE Ao wE e EAR A AS G durH o g detal e B9 E 2 A7
wj o} Hlaske], A st g gko] lom, pAA<l 2l AAshe 2o g A e o] IFe W] shal qlom,
e 7H o, 2L gy ats 4 Utk B A3 9 AAd A BFE UE X B9
S & T UATE AT, o] FmolAH, 117, 5 th BE 2Ate] BA|, sukze] B4 st AArE 7=
2, ‘| 2e} 2h2 71 A7 /A o], Eqbte] wro} At ApBAES 7N, o]’ AE tAlY] f-848S
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s skal it

i
S, ¥ A 200 A e TR Bho]
S 9l7) W), FFoE 2 A DAL olga

L)
of, th& %%, o4, et 52 o= 3 HlolE 9
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