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Abstract: Forest can be taken as a natural therapy to alleviate perceived anxiety of visitors. Given the geographical difference between 

urban and rural forest environments, little is known about the urban forest therapy effect of anxiety alleviation with reference to the rural 

forest. In this study, forty-three university students (aged from 19 to 23) were recruited as participants to visit the forest parks at urban 

and rural areas of Guiyang City on 21 and 23 December 2016. The forest experience was separated by four sceneries. Participants were 

asked to complete questionnaires by self-evaluating specific anxiety change from 12 questions with scores from 1 to 10 at both entrance 

and exit of the parks. The Wilcoxon signed-rank test and paired t-test were used to compare the change of anti-anxiety scores during 

forest bathing and between urban and rural forests, respectively. Results revealed that forest bathing in the urban park can alleviate the 

anxiety from financial state (P = 0.0028), exam-pass pressure (P = 0.0040) and love-affair relationship (P = 0.0286). Although rural 

forest bathing can also alleviate the anxiety from financial state (P = 0.0222), meanwhile, it maintained the anxiety about campus life      

(P < 0.0001). Forest tree richness tended to be higher in the rural forest park than in the urban one, which in contrast decreased the anxi-

ety alleviation from inter-communication in the rural forest park (P = 0.0487). Principle component analysis indicated that participants 

tended to perceive more decline of anxiety from social contact in the urban forest. In conclusion, university students were recommended 

to pay a short visit to the urban forest with partners if they felt anxious about personal affairs and felt necessary to talk with others. For 

general people’s visiting, urban forest trees can be controlled in diversity to some extent to look orderly and alleviate perceived anxiety. 
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1  Introduction 

Urbanization is accelerating worldwide with about 52% 
of the world’s population currently living in cities. 
About 60% of the world’s population will possibly settle 
down in cities by 2030, thereafter by 2050 the ratio of 

urban- to world-populations may reach 70%–86% 
(UNDESA, 2012). Rapid urbanization has affected the 
environment by increasing regional population, traffic 
and temperature along with air and water pollution 
(Pronczuka and Surdub, 2008). Regional changes 
caused by urbanization impact human health and quality 
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of life (Patz et al., 2005; McMichael et al., 2006; 
Kinney, 2008; Pronczuka and Surdub, 2008). Although 
both health and nutrition of humans have been improved 
in the city, the burden of illness has shifted from acute 
childhood infection to mostly non-communicable men-
tal disease (Dye, 2008). Urban experience contributes to 
tension-anxiety of modern people through the interac-
tion with local neighborhoods, the physical environ-
ment, and social affairs (Galea, 2011). According to the 
results from global disease explosion in 2013, mental 
and substance disorders collectively accounted for 
21.2% of all years of life lost to disability (YLDs) 
wherein anxiety was evaluated to be the ninth highest 
specific cause of YLDs (Risal et al., 2016). Increasing 
anxiety is related to more somatic complaints, greater 
social dysfunction and increased thoughts of suicide 
(Feinstein et al., 1999). It is critical for city planners to 
alleviate and counter anxiety of citizens and to improve 
the experience of habitation during urbanization 
development.  

Citizens under multiple stressors of city life are al-
ways seeking some forms of stress relief (Frumkin, 
2001). The physical symptoms of anxiety disorder are 
readily responsive to medications, but behavioral symp-
toms responds better to cognitive behavior therapy 
(Rayburn and Otto, 2003). Traditional psychotherapy 
was performed through conversation between doctor 
and patient in the office, but modern psychotherapies 
were suggested to employ natural therapy instead of a 
gray office (Kim et al., 2009). According to E.O. Wil-
son’s hypothesis of ‘Biophilia’ (1984), humans are in-
nately attracted to other living organisms, which was 
further expanded to suggest that humans have an innate 
bond with nature (Park et al., 2009). The affective aes-
thetic theory, also well-known as the stress reduction 
theory, emphasizes stress reduction through a person’s 
interaction with nature by affections and emotions elic-
ited by nature (Ulrich, 1983). Because less than 0.01% 
of human-being history was spent in urbanized society, 
our philological functions are better adapted to natural 
ambient than to artificial environment (Song et al., 
2016). Forest provides a refuge from artificial construc-
tions. It was reported that spending time in a forest can 
effectively reduce mental stress and decrease anxiety 
(Park et al., 2011; Ochiai et al., 2015; Song et al., 2015; 
Chun et al., 2017). This restorative effect of the forest is 
recognized as ‘Shinrin-yoku’ in Japan (Tsunetsugu et al., 

2010). In Korea, it was also recognized as ‘forest ther-
apy’ by the Forestry Culture and Recreation Act (Jung et 
al., 2015). This term is more widely accepted as the 
definition of ‘forest bathing’, i.e., walking, viewing and 
breathing in a forest (Stigsdotter et al., 2017). In re-
sponse to the strong requirement for forest management 
to improve human health, the International Union of 
Forest Research Organizations (IUFRO) ever launched a 
task force on studying forest bathing effect (2007–2011) 
(Lee et al., 2009). Forest bathing has been recom-
mended as a world-wide clinical approach to alleviate 
and counter anxiety of city dwellers.  

The profile of mood states (POMS) test has been used 
as a standard procedure to study the influence of natural 
experience on moods’ state and change (Li et al., 2007; 
2008). Studies using the POMS revealed that forest 
bathing can alleviate visitors’ anxiety with the reference 
to a local urban environment (Park et al., 2010; 2011; 
Song et al., 2013; 2014; 2015; Lee et al., 2014; Ochiai et 
al., 2015). Other sets of studies also obtained similar 
results using another type of questionnaires (Park et al., 
2007; 2009; Lee et al., 2009). However, it is still not 
clear about the difference of responses in perceived 
anxiety to the forests located at urban and rural areas. 
Along the urbanization transect, the urban forests can be 
taken as a natural laboratory to study visitors’ anxiety 
changes therein with the reference to the forest at the 
surrounding rural areas. The comparison is significant to 
reveal the effect of urban forest on perceived well-being 
for urban planning. 

Many of the current studies took university students 
as the model of young adults to evaluate their self- re-
ported evaluation on anxiety state (Song et al., 2013; 
2014; 2015; Moran and Moser, 2015; Wang et al., 2016; 
Guan et al., 2017), mainly because undergraduates are 
unmarried and tend to have more anxiety disorders in the 
urbanized settings (Dekker et al., 2008; Hajrasouliha, 
2017). In the present study, undergraduates were recruited 
to participate in a pilot experiment was conducted in Gui-
yang City, Southwest China, wherein an urban forest park 
was chosen as the objective area with another rural forest 
park as the reference. Instead of the POMS method, we 
developed a new approach to evaluate the anxiety of young 
adults by questionnaire with more details about specific 
personal information. We hypothesized that participants in 
the forest at urban park would perceive more anxiety al-
leviation than those at rural park. 
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2  Materials and Methods 

2.1  Study area 

This study was conducted in Guiyang City (26°11– 

26°55N, 106°07–107°17E), Guizhou Province, Southwest 
China. It has a total area of 8034 km2 with the urbanized 
area of 5625 km2 and annual average temperature with 

15.3°C from the range between 35.1°C and –7.3°C, with 

average precipitation of 1129.5 mm, and relative humid-
ity of 77%. The Qianlingshan Park is located about 1.5 
km away from the city center, hence it was chosen as 
the urban forest site (Fig. 1). In Qianlingshan Park, the 
total area is 4.26 km2 and the elevation is between 1100 
m and 1400 m. Xiaoche River Park was constructed 
along the Xiaoche River and located about 6 km away 
from the center of Guiyang City (Fig. 1). An area of  

about 4 km2 was demarcated as the study site to facili-
tate participants’ walking. 

2.2  Participants 
All Participants were recruited as volunteers from the 
major of forest ecology from Guizhou University. At the 
first-round recruitment stage, only students free from 
diagnosed cardiovascular, allergic, or mental diseases 
were selected, while those in poor physical diseases or 
mental disorders were excluded from this study. On 20 
December 2016, the day before the first experimental 
day, first-round-selected participants were assembled to 
receive full explanation about the research purpose, ex-
perimental procedure, and questionnaire details in the 
following day. They were also informed to prohibit any 
of vigorous physical activity, smoking, and alcohol 

 

Fig. 1  Locations and geographical distributions of urban (central) and rural (below) forest parks for the study in Guiyang City. Arabic 
numerals from 1 to 4 in each park labels the sceneries of stops in order 
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consumption before and throughout the whole experi-
ment. Anyone who disagreed or was unwilled to take 
part in the experiment was excluded at this stage. As a 
result, 43 students were selected as participants. In gen-
eral, there were 8 male and 35 female participants with 
the ages ranged from 19 to 23 years-old. The specific 
demographic characteristics of participants are shown in 
Table 1. 

2.3  Experimental design 
The experiment was conducted in two days on 21 and 
23 December 2016 with generally fair weathers. On the 
morning of the first forest therapy day, the participants 
assembled in the campus of Guizhou University at 8:30 
a.m., coded to everybody, and randomly divided into 
two groups consisting of 24 individuals in one group 
and 19 individuals in the other group. In the first ex-
perimental day, one group was transported to the urban 
forest park by bus and the other to the rural forest park; 
thereafter, the two groups switched the locations in the 
second experimental day to eliminate the possible order 
effect. The walking course in either forest park was 
separated into five phases by rest-stops at four sceneries 
(Fig. 2).  

In the first scenery, participants kept walking in a 
given area near the entrance of forest park; in the second 
scenery, all participants assembled to play a game to-
gether; in the third scenery, participants had a lunch-rest 
by eating the prepared-food, shopping, or walking in a 
given area; in the last scenery, participants stopped to 
enjoy the natural environment without any drastic emo-
tions or actions. Throughout the whole forest bathing 
course in both parks, all participants were allowed to 
communicate with anyone they wanted. Participants 
spent the same time of one hour in each of the sceneries 
to eliminate effect of time duration on results. Detailed 
information about surrounding trees in sceneries is  

 
Table 1  The demographic characteristics of participants 

Demographic parameter Mean (n=43) SE 

Gender (male ratio) 18.60 – 

Age (years) 20.74 0.92 

Height (cm) 159.37 6.51 

Weight (kg) 52.09 7.64 

BMI (kg/m2) 20.47 2.39 

Notes: BMI, body mass index. SE, standard error of a group of observations 

shown in Table 2. After the experiment, every partici-
pant was asked to indicate the most memorable scenery 
during the whole course. 

2.4  Questionnaire design 
Participants were asked to complete questionnaires at 
the time before they stepped into the entrance and after 
they came out through the exit. There were 12 questions 
in the questionnaire which were classified into three 
groups about topics of personal detail, school work, and 
social contact (Table 3). These questions were the ones 
that most undergraduates in Chinese universities care 
about and have been successfully employed once (Guan 
et al., 2017). Participants gave scores from 1 to 10 to 
each of the questions to quantify their perceived anxiety. 
Each question group (every four questions) had a nega-
tive-score question to eliminate the possible subjective 
impact from continuously positive evaluations. 

2.5  Data analysis 
We used the difference of questionnaire scores between 
after-experiment-data and before-experiment-data to 
quantify the change of anti-anxiety scores for each of 
the questions. The answers from 43 participants were 
taken as replicates for the mean (± standard deviation). 
The Wilcoxon signed-rank test was used to compare the 
before-and-after differences (ɑ = 0.05). Paired t-test was 
used to compare differences between data from urban 
and rural forest parks (ɑ = 0.05). Pearson correlation 
was conducted to detect the relationship between forest 
tree richness and the changes of scores for every ques-
tion. The principle component analysis (PCA) was con-
ducted on scores in the urban and rural forest parks. All 
statistical analyses were performed using SAS 9.2 TS 
Level 1M0 (SAS Institute Inc., Cary, NC, USA). The 
Wilcoxon signed-rank test was performed using the 
‘univariate’ procedure, the paired t-test was performed 
using the ‘t-test’ procedure, the correlation was per-
formed using the ‘corr’ procedure, and the PCA analysis 
was performed using the ‘princomp’ procedure.  

3  Results 

3.1  The score for the positivity against anxiety 
Among all participants, the anti-anxiety scores about 
financial state, exam-pass pressure, campus life, and 
love-affair relationship responded with significance of  
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Fig. 2  Sceneries in urban and rural parks where participants stopped to freely walk (1), play a group game (2), have lunch and do 
shopping (3), and enjoy the nature view (4) 
 

anxiety alleviation during forest bathing or between ur-
ban and rural forest parks (Fig. 3). Forest bathing pro-
moted the anti-anxiety scores about financial state in-
creasing by 18% and 20% in urban and rural parks, re-

spectively (Fig. 3a). However, the scores were not sta-
tistically different between the urban and rural forest-
parks. Although forest bathing did not change the 
anti-anxiety scores for exam-pass pressure in the rural 
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park, it increased the score by 16%. Hence, urban forest 
bathing increased the anti-anxiety scores for exam-pass 
pressure by one-fold relative to the rural forest bathing 
(Fig. 3b). Forest bathing in the urban park had no effect 
on the anti-anxiety scores for campus life, which de-

creased by 16% than in the rural park (Fig. 3c). Forest 
bathing in the urban park increased the anti-anxiety 
score for love-affair relationship by 15%, but the differ-
ence between urban and rural forest parks was not 
statistically different (Fig. 3d). 

 
Table 2  Tree characteristics for forest sceneries of urban and rural parks in Guiyang City 

Scenery Canopy density Species Latin name DBH (cm) 

― Urban forest park ― 

1 0.3 Yellow cinnamon Cinnamomum camphora (L.) Presl. 20 

  Privet Ligustrum lucidum Ait. Hort. form. lucidum 10 

  Persimmon tree Diospyros kaki Thunb 25 

2 0.2 Yellow cinnamon C. camphora (L.) Presl. 18 

3 0.4 White oak Quercus fabri Hance 12 

  Sycamore Platanus × acerifolia (Ait.) Willd. 15 

  Eim Ulmus pumila Linn. 12 

  Luck tree Camptotheca acuminata 12 

  Locust Robinia pseudoacacia Linn. 24 

4 0.75 Sycamore Platanus × acerifolia (Ait.) Willd. 20 

  Sycamore P. × acerifolia (Ait.) Willd. 30 

  Sycamore P. × acerifolia (Ait.) Willd. 34 

  Poplar Populus × canadensis Moench 45 

― Rural forest park ― 

1 0.75 Yellow cinnamon C. camphora (L.) Presl 25 

  Suzuki serration Eurya nitida Korthals 4 

  Shaddock Citrus maxima (Burm.) Merr. 2 

  Crape myrtle Lagerstroemia indica Linn. 10 

  Catalpa bungei Catalpa bungei C. A. Mey. 60 

  Locust R. pseudoacacia Linn. 55 

  Hackberry Celtis sinensis Pers. 35 

  Hackberry C. sinensis Pers. 50 

2 0.5 Hackberry C. sinensis Pers. 20 

  Hackberry C. sinensis Pers. 17 

  Privet L. lucidum Ait. Hort. form. lucidum 12 

  Privet L. lucidum Ait. Hort. form. lucidum 10 

3 0.5 Catalpa bungei C. bungei C. A. Mey. 55 

  Catalpa bungei C. bungei C. A. Mey. 50 

  Privet L. lucidum Ait. Hort. form. lucidum 10 

  Privet L. lucidum Ait. Hort. form. lucidum 10 

  Privet L. lucidum Ait. Hort. form. lucidum 10 

  Sweetgum Liquidambar formosana 85 

  Locust R. pseudoacacia Linn. 20 

4 0.5 Hackberry C. sinensis Pers. 20 

  Chinese privet Ligustrum sinense Lour. 6 

  Paper mulberry Broussonetia papyrifera (Linn.) L'Hér. ex Vent. 10 

  Dryland willow Salix matsudana Koidz. 10 

Note: DBH, diameter at breast height  
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Table 3  Details and classification of questions in questionnaires for undergraduates 

Classification Topic Specific question Positivity 

Personal details Employment worry How do you worried about future job position? + 

 Graduate uncertainty How hard do you think to be a graduate education? – 

 Finance state How do you satisfied with your economy status? + 

 Family background How do you satisfied with your family background? + 

School work Lesson satisfaction How do you satisfied with your lesson content? + 

 Teacher satisfaction How do you satisfied with your school-work teacher? + 

 Study interest How do you interested in your class study? + 

 Exam-pass pressure How much pressure do you have to pass lesson exams? – 

Social contact Campus life How do you satisfied with your campus life? + 

 Inter-communication How hard do you think to get with others? – 

 Room-mate contact How do you satisfied with your room-mates? + 

 Love-affair relationship How do you satisfied with your relationship status? + 

 

 

Fig. 3  Box-Whisker Plots of the difference between questionnaire scores given by 43 participants before they entered and after they 
left the forests at urban and rural areas of Guiyang City. The horizontal lines indicate median value and the dashed lines indicate average 
value for scores of the positivity against anxiety for financial state (a), exam-pass pressure (b), the satisfaction about campus life (c), and 
love-affair relationship (d). *, P < 0.05; **, P < 0.01; ***, P < 0.001 
 

3.2  Effect of forest tree richness on perceived anxi-
ety in urban and rural forest parks 
As shown in Table 2, the richness of the forest trees was 
different among the four sceneries at both urban and rural 

forest parks. Averaged richness using data of the four 
sceneries as four replicates tended to be higher in the ru-
ral forest park than in the urban forest park, but the dif-
ference was not statistically different according to the 
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paired t-test (Fig. 4a). However, using all data of richness 
in both urban and rural forest (n = 86) parks, results from 
the Pearson correlation indicated a significantly negative 
relationship between forest tree richness and the change of 
anti-anxiety scores for inter-communication. This relation-
ship can be further described by a linear model (Fig. 4b).  

3.3  PCA on perceived anxiety changes in urban 
and rural forest parks 
According to the PCA, all variables can be classified 
into eight PCs which together accounted for 87.10% of 
the cumulative variation of all data (Table 4). The first 
three PCs accounted for the proportion of variation by 
24.12%, 13.64% and 13.00% which together accounted 
for over a half of the cumulative variation of all data. 
Thus, the eight PCs were all selected for the further ei-
genvector analysis of each factor.  

In the first three PCs, the urban location was mostly 
associated with higher loadings of love-affair relation-
ship and graduate uncertainty but meanwhile with lower 
loadings of teacher satisfaction (Fig. 5). In the first PC, 
the urban location tended to be accompanied by higher 
loadings of anxiety alleviations from personal details 
and social contact. In the second and third PCs, the ur-

ban location was accompanied by lower loadings about 
anxiety alleviation from school work, such as exam-pass 
pressure (PC-2) and study interest (PC-3). In the fourth 
PC, the urban location was associated with lower load-
ings of campus life but higher anxiety alleviation from 
school work, especially about the teacher satisfaction. In 
the fifth PC, the urban location was characterized by 
lower loadings about anxiety alleviation from personal 
details. In the last three PCs, the urban location was 
mostly associated with lower loadings of teacher satis-
faction.   

4  Discussion 

4.1  The employment of self-reported question-
naire method 
We did not employ the POMS questionnaire method to 
collect the self-reported data in spite that POMS is rec-
ommended to be the standard procedure for mood 
evaluation. The POMS method has been used in the 
studies by Japanese and Korean scientists for several 
times (Li et al., 2007, 2008; Park et al., 2010, 2011; 
Song et al., 2013; 2014, 2015; Lee et al., 2014; Ohiai et 
al., 2015), some of whom, however, also employed  

 

Fig. 4  The tree richness (mean±SE) in urban and rural forests (a) and its relationship (total value) with the change of anti-anxiety score 
of inter-communication (b) 
 

Table 4  The eigenvalues of the correlation matrix in the PCA 

PC Eigenvalue Difference Proportion (%) Cumulative (%) 

1 3.1350 1.3622 24.12 24.12 

2 1.7728 0.0823 13.64 37.75 

3 1.6905 0.4984 13.00 50.76 

4 1.1921 0.1519 9.17 59.93 

5 1.0402 0.0894 8.00 67.93 

6 0.9508 0.0111 7.31 75.24 

7 0.9397 0.3376 7.23 82.47 

8 0.6021 0.0506 4.63 87.10 
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Fig. 5  The PCA on the eigenvectors of the change of anti-anxiety scores in eight principle components at urban and urban forest parks. 
The factor of ‘Urbanization’ presents the location of forest parks at urban (value=1) and rural (value=0) areas 

 
other methods (Park et al., 2007; 2009; Lee et al., 2009). 
Therefore, the POMS method was not the unique one 
for relevant studies. The POMS method was firstly in-
troduced by McNair and Lorr (1964) with the initial aim 
to quantify mood for six subscales of ‘tension-anxiety’, 
‘depression’, ‘anger-hostility’, ‘fatigue’, ‘confusion’ and 
‘vigor’ in seven levels of scores. The precision of this 
method may be limited by the score scale, thus the hy-
brid method enlarged the number of scores into 13. This 
was also one of the reasons for which we employed a 
new questionnaire instead of POMS. In addition, the 
other reason was that questions in POMS may be too 
general for university students; therefore, the precision 
may also be impacted. The 12-classification question-
naires were designed according to a survey for Chinese 
university students and every specific question was 
voted to confirm to allow participants to evaluate their 
precise perception. Our questionnaire has successfully 
been used to study the tree-species-specific effect of 
forest bathing on perceived anxiety in an urban forest in 
Northeast China (Guan et al., 2017). Therefore, results 
about anti-anxiety scores in this study can be reliable. 

4.2  The before-and-after change of anxiety  
In this study, we found that forest bathing in the urban 
park can alleviate anxiety from financial state, exam- 
pass pressure, and love-affair relationship. Guan et al. 
(2017) also reported the alleviation of anxiety from 
personal finance by the forest bathing in birch trees in 
an urban park. Vuletić et al. (2009) found that the fre-
quency of visiting a forest increased with the achieved 
level of household income. The forest bathing in the 
rural park can also result in the alleviation of anxiety 
about financial state. Therefore, the positive effect of 
forest bathing on the anxiety on personal financial state 
seems to be independent from the location of the forest. 
Because we took university students as participants, to 
worry about the exam-pass should be one of the most 
anxious aspects for them. The decline of anxiety by for-
est bathing in other studies with university studies as 
participants (Park et al., 2007; 2009; Lee et al., 2009; 
Park et al., 2010; 2011) should also be at least partly the 
result of exam-pass pressure. Guan et al. (2017) re-
vealed that perceived anxiety about exam-pass pressure 
in the urban forests varied to the participants’ age and 
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tree species and younger participants in the oak forest 
tended to perceive more anxiety. Love-affair relation-
ship is one of the most concerned issues for university 
students at their age (Jankowiak et al., 2015). Our re-
sults revealed that forest bathing in the urban park can 
alleviate the anxiety from love-affair relationship. In 
contrast, Guan et al. (2017) failed to find any effect of 
forest bathing on this kind of anxiety but this diameter 
seemed to be more affected by demographic parameters. 
The forest bathing in the rural park failed to affect 
anxieties from exam-pass pressure and love-affair rela-
tionship. In addition it even depressed the decline of 
anxiety from campus life. These results may be caused 
by the long-distance transport to the rural park which 
can impact the attraction by the rural forest park (Tier-
ney et al., 2001). 

4.3  Sceneries in the two forests 
Understanding the landscape conditions through evalua-
tion of walkers’ experiences is an important reference 
for planning the forest management according to peo-
ple’s perceptions (Zhang et al., 2015). In forest therapy 
programs, multiple sceneries were usually designed to 
strengthen walkers’ impression on the interaction with 
nature (Sonntag-Öström et al., 2015). The full forest 
bathing not only included personal acts of walking, 
viewing, breathing and thinking in the forest atmosphere 
(Sonntag-Öström et al., 2015; Zhang et al., 2015), but 
also social acts of eating food, chatting and shopping 
(Jung et al., 2015; Ochiai et al., 2015; Zhang et al., 
2015). In our study, the four sceneries were designed to 
validate the acts of almost all aspects ibid. which 
strengthened the sufficiency of forest bathing effect by 
impressive memories at exit. Recent study revealed that 
the perceived preference to tree diversity may depend on 
the cognitive difference between expert and laypeople 
(Hofmann et al., 2017). Forest experts may prefer spe-
cie-rich and natural landscape because they are aware 
of the importance of biodiversity. In contrast, lay-
people may prefer the scenery with unique species, 
because it looks orderly. In our study, there were more 
species in the four sceneries at the rural forest park, 
which, in contrast, was perceived with more anxiety 
from inter-communication. This suggested that par-
ticipants were more likely to be laypeople from the 
forestry science although they are from the major of 
forest ecology.  

4.4  The geographical difference between urban 
and rural forest parks on perceived anxiety 
The PCA results revealed that the forest bathing in the 
urban park tended to be associated with more decline of 
anxieties from social contact especially the love-affair 
relationship. Similarly, former studies found that forests 
near the city center tended to be perceived with greater 
‘non-material values’ (Casado-Arzuaga et al., 2013; Dou 
et al., 2017), such as aesthetic and recreational services 
(Carvalho-Ribeiro and Lovett, 2011; Erol, 2012). Our 
results revealed that in response to the forest bathing in 
the urban park participants tended to perceive more de-
sire to communicate with others including those in the 
opposite gender. In contrast, the forest bathing in the 
rural park was associated with the anxiety alleviation 
mostly from school works and partly from the social 
contact. This was in contrast with former studies where 
rural forests were mainly perceived in material ecosys-
tem services for timber harvest and non-woody produc-
tion (Carvalho-Ribeiro and Lovett, 2011; Erol, 2012; 
Casado-Arzuaga et al., 2013). It might be because par-
ticipants were laypeople from forest production, but 
they can perceive that school work is important to their 
further value when they were receiving forest bathing in 
the rural forest.  

5  Conclusions 

Through a short-term study on data from questionnaires 
by participants of university students, our study found 
that forest bathing can alleviate perceived anxiety even 
in very detailed aspects, such as financial state, exam- 
pass pressure, and love-affair relationship. Forest bath-
ing also had a geographical difference between the ur-
ban and rural forests in perception of anxiety about 
exam-pass pressure and campus life. More tree species 
in the rural forest park resulted in the higher anxiety 
about inter-communication, which might be because 
participants were not aware of the value of species bio-
diversity. Generally, participants tended to perceive 
more anxiety alleviation from the social contact in the 
urban forest and less anxiety from school works. Ac-
cording to our results, university students were recom-
mended to pay a short visit to the urban forest with 
partners if they felt anxious about personal affairs and 
felt necessary to talk with others. For general people’s 
visiting, urban forest trees can be controlled in diversity 
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to some extent to look orderly and alleviate perceived 
anxiety. Future studies are suggested to continue to 
study the geographical difference of forest bathing at 
urban and rural regions in physiological responses of 
visitors in a longer term. 
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