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Abstract

:

Forest recreation can be successfully used for psychological relaxation and can serve as a remedy for common stress-related problems. The special form of forest recreation intended for restoration is forest bathing. These activities might be disrupted by some factors, such as viewing buildings in the forest or using a computer in nature, which interrupt psychological relaxation. One factor that might interrupt psychological relaxation is the occurrence of an open dump in the forest during an outdoor experience. To test the hypothesis that an open dump might decrease psychological relaxation, a case study using a randomized, controlled crossover design was conducted. For this purpose, two groups of healthy young adults viewed a control forest or a forest with an open dump in reverse order and filled in psychological questionnaires after each stimulus. Participants wore oblique eye patches to stop their visual stimulation before the experimental stimulation, and the physical environment was monitored. The results were analyzed using the two-way repeated measures ANOVA. The measured negative psychological indicators significantly increased after viewing the forest with waste, and the five indicators of the Profile of Mood States increased: tension–anxiety, depression–dejection, anger–hostility, fatigue, and confusion. In addition, the negative aspect of the Positive and Negative Affect Schedule increased in comparison to the control and pretest. The measured positive indicators significantly decreased after viewing the forest with waste, the positive aspect of the Positive and Negative Affect Schedule decreased, and the Restorative Outcome Scale and Subjective Vitality scores decreased (in comparison to the control and pretest). The occurrence of an open dump in the forest might interrupt a normal restorative experience in the forest by reducing psychological relaxation. Nevertheless, the mechanism of these relevancies is not known, and thus, it will be further investigated. In addition, in a future study, the size of the impact of these open dumps on normal everyday experiences should be investigated. It is proposed that different mechanisms might be responsible for these reactions; however, the aim of this study is to only measure this reaction. The identified psychological reasons for these mechanisms can be assessed in further studies.
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1. Introduction


Forest recreation is an activity people engage in for pleasure, and it is performed outside, in a natural forest environment [1,2,3]. Recreation in a forest environment is a common activity of many people living in forested areas around the world. A good example is Poland, where half of the surveyed adults declared that they participated in some form of forest recreation [4,5]. Forest recreation has an evidence-based, positive effect on the psychological and physiological relaxation of participants, who may suffer from anxiety, stress, and other problems caused by living in a modern, urbanized environment [5,6,7,8]. This outdoor activity in a forest environment is often conceptualized as ‘forest bathing’ (if the aim of the activity is restoration) [6,9] or ‘forest therapy’ (if the aim of the activity is usage of the forest for healing) [10,11]. These activities unquestionably induce psychological relaxation [9,12,13,14,15,16,17] and have a positive influence on mental health [18,19,20,21]. The induced psychological relaxation might be measured using psychometric techniques. The most popular measured indices are the following: mood states, positive and negative affect, restorativeness, and vitality [22,23,24,25].



During forest recreation, an undisturbed forest environment is important to produce the most valuable, most restorative experience, which is valued by the participants involved in this recreation [26,27,28]. Some research suggests that some ‘disturbing factors’ that occur during nature recreation, such as using a computer during this activity or seeing an urban building in the background of the forest landscape, might damage the recreational experience of participants [11] because people cannot focus on communing with nature [29]. Other factors disturbing recreation in forest areas include noise [30,31,32,33], a large presence of people [31,34,35,36], air pollution [37,38], and excessive equipment on forest trails [30,34]. For example, the work of Korcz et al. [17] indicates that reading information from educational boards on an educational trail reduces vigor levels because the boards do not fit into the natural forest landscape and distract. This might be interpreted as a reduction of the restoration and psychological relaxation in comparison to an undisturbed control [39,40].



A common problem in some parts of the world, and also in Poland, is the illegal dumping of waste in a forest environment [41,42,43]. A dump occurring in a forest is a kind of an ‘open dump’ [44], and they usually occur near urbanized areas, where forest recreation is highly important [45]. This situation might influence the quality of the natural forest experience during recreation in urban and semi-urban forests because participants might see the dumps in the forest and that can influence their level of psychological relaxation. Thus, wastes are ‘disturbing factors’ in the forest environment. According to Referowska-Chodak [46], the presence of trash in forest areas during recreation causes great discomfort, as shown in works from different parts of the world, e.g., Croatia [35], Finland [33], Macedonia [35], and Poland [34]. However, little is known about the impact of illegal dumping of trash in the forest environment on the mood, affect, regeneration, and vitality of participants experiencing and observing this disturbance.



Therefore, the aim of this study is to clarify whether the view of an open dump in a forest environment (in comparison to an undisturbed, control forest) might influence the psychological relaxation of the respondents and to clarify whether this view has a negative or neutral effect on respondents in a randomized, controlled crossover experiment.




2. Materials and Methods


2.1. Ethical Statement


This study was ethically reviewed and approved by the Ethical Review Board of the University of Warmia and Mazury in Olsztyn (07/2019). All procedures performed in this study were conducted in accordance with the ethical standards of the Polish Committee of Ethics in Science and with the 1964 Helsinki Declaration and its later amendments.




2.2. Participants


Twenty-four healthy participants were involved in this study (mean age 21.63 years ± 1.18 SD, 18 males and 6 females). The participants were young adults studying at the University of Warmia and Mazury in Olsztyn, who had graduated from high school and were not engaged in regular work. Only healthy participants of Polish nationality without any history of mental or physical illness were involved. None were taking any medication that could influence the psychological or physiological indices. The participants received a short description of the research before the experiment, with information on the details of this experiment, but without informing them about the expected results. All participants’ consent to participate in this experiment and their involvement was voluntary.



The participants were randomly divided into two groups, group A and group B (twelve persons in each). Group A first participated in the stimulation of an undisturbed forest and after 15 min of rest participated in the stimulation with the disturbed forest. Group B participated in this activity in the reverse order according to the crossover design (Table 1).




2.3. Experimental Stimuli


During this experiment, each participant was involved in two kinds of stimulating activities (post-tests) or non-stimulating activities (pretests), in a standing position. During these activities, talking and using electronic devices was not allowed. In addition, the participants stood in a line and did not touch each other. While standing, small movements were allowed. Participants were allowed to stand or sit directly on the forest floor to simulate a more natural forest recreational experience. They also had to look closely at the forest litter in the open waste dump during the stimulation.



While completing the questionnaires, participants were required to look only at their own paper questionnaire, and looking around was not allowed. To measure the states of the participants without stimulation in this experiment (stimulation was induced by a disturbed or undisturbed forest environment), black opaque eye patches were used. The participants spent 15 min in each forest setting using the eye patches before the measurement. During this time, the participants did not view any forest environment, so no visual stimulation was induced. The participants, standing in the forest, were about 10–15 m away from the open dump to avoid being stimulated by the smell. After that time, the participants took off the patches, stepped closer to the environmental settings and viewed the undisturbed or disturbed forest environment for another 15 min to induce visual stimulation. The undisturbed (control) forest environment was a broad-leaved suburban forest in the vegetation stage, located near the city of Olsztyn in northeast Poland. The composition (the view) of the matured trees (medium age: 90 years) was the following: white oak 80%, white lime 10%, and black alder 10% (Figure 1A). The disturbed forest environment (experimental variant) was located 50 m from the control forest, with a similar composition of tree species and ages. The disturbance in the forest was an open dump on the ground, containing plastic bottles, glass bottles, cans, and other small waste (Figure 1B). In both forest environments, there were hornbeam seedlings in the undergrowth and old leaves on the ground. This experiment was conducted in the summer.




2.4. Procedure


Each participant was involved in the measurements four times: (i) before viewing the undisturbed forest environment, (ii) after viewing the undisturbed forest environment, (iii) before viewing the disturbed forest environment, and (iv) after viewing the disturbed forest environment. The order depended on whether they belonged to group A or group B (Table 1). The psychometric questionnaires were administered to participants after each time, and each time the participants filled out the following: Profile of Mood States (POMS), Positive and Negative Affect Schedule (PANAS), Restorative Outcome Scale (ROS), and Subjective Vitality Scale (SVS).




2.5. Measurements


In this research, four different psychological questionnaires were used. The Profile of Mood States is a commonly used questionnaire for measuring six different mood states: tension–anxiety, depression–dejection, anger–hostility, fatigue, confusion, and vigor. The questionnaire is valid and commonly used [47]. In this research, the Polish version with 65 items using a 4-point Likert scale was applied. The Positive and Negative Affect Schedule (PANAS) is also a commonly used questionnaire that measures two kinds of emotional affect: positive and negative. This questionnaire, containing 20 items, is valid and reliable [48]. In addition, the Polish version using a 5-point Likert scale was also applied. The Restorative Outcome Scale measured the restorative effect of each environment. It contained six items, and the scale has been found to be valid and reliable [49]. The Subjective Vitality Scale contained four items that measured vitality, and the scale has been found to be valid and reliable [50]. For both scales, the Polish version using a 7-point Likert scale was applied.



A previous study has shown that all these questionnaires have moderate (Cronbach’s α = 0.794) to high (Cronbach’s α = 0.921) reliability in the case of young Polish adults and might be used with adequate precision in this study [23].



During this experiment, the values describing the physical environment were measured. In the control forest environment and in the forest with the open dump, these values were recorded ten times for each environment using commercially available meteorological tools (temperature and humidity) and smartphone applications (illuminance and sound pressure).




2.6. Data and Statistical Analysis


The raw data from the questionnaires were used for statistical analysis. The data were expressed as the mean values ± standard deviation. Two-way repeated measures ANOVAs were conducted for the analysis, and the effects of ‘time’, ‘conditon’ and the interaction ‘time × condition’ were analyzed using the results for the POMS, PANAS, ROS, and SVS scales. SigmaPlot 12.0 for Windows (Systat Software 13.2., Erkrath, Germany) was used for the ANOVA calculations. SPSS 25 software for Mac (IBM, Armonk, NY, USA) was used for the t-test calculations.



The statistical power analysis was conducted using the free G*Power 3.1.9.4 software for Mac (Heinrich Hein University, Düsseldorf, Germany) [51]. The actual power (1–β error probability) was calculated as 0.816. The ‘ANOVA: repeated measure, within factors’ statistical test was used, and a ‘Post hoc: Compute achieved power’ power analysis was applied with a sample size of 0.25 and an α probability error of 0.05. Typically, well-designed experiments have a power of 0.8 or higher, so the statistical power in this experiment is acceptable.





3. Results


3.1. Physical Environment


Table 2 shows the results of the physical environment measurements for the control (forest without waste) and experimental (forest with waste) conditions. Only the relative humidity was significantly higher in the forest with waste compared to the control forest. Other physical measurements (temperature, illuminance, and sound pressure) did not differ significantly between these two conditions.




3.2. Profile of Mood States


A two-way repeated measures ANOVA was conducted on the POMS values, with condition and time as the two factors (Table 3). The results showed that interactions occurred in the case of the five subscales of the POMS: tension–anxiety, depression–dejection, anger–hostility, fatigue, and confusion. In the case of the vigor subscale, there was no statistically significant interaction. The main effects were statistically significant for the five subscales of POMS, except vigor. The results of multiple comparisons tests showed that (Table 4) there were no differences between the control before and after viewing the forest stand (pre vs. post) for all six subscales of the POMS. There were also no differences between the measures before viewing the control forest and the forest with waste (pre: control vs. waste) for all six subscales of POMS. Furthermore, a comparison of the results of the post-hoc tests for ‘Waste: Pre vs. Post’ showed that after viewing the forest with waste, the participants had significantly higher values of the five negative mood indicators, with the exception of vigor, which is an indicator of positive mood, and was not significant. There were also differences after viewing the control forest and the forest with waste after the experimental stimuli (post: control vs. waste). The five negative mood indicators had significantly higher values after the stimuli with the forest with waste compared to the forest, except for the positive indicator ‘Vigor’ (non-significant).




3.3. Positive and Negative Affect Schedule


A two-way repeated measures ANOVA was conducted to compare the differences in the PANAS Negative and PANAS Positive scores and to analyze the interaction between the factors and main effects (Table 5). Significant interactions were observed for both the ‘PANAS Positive’ and ‘PANAS Negative’ scores, and all main effects were also significant. The results of Tukey’s HSD comparisons (Table 6) indicated that neither of the PANAS indicators differed significantly before and after viewing the control forest environment (control: pre vs. post). Additionally, the indices were not significantly different for either the experimental stimuli in the control forest or the forest with waste (pre: control vs. waste). This was also true after viewing the forest environment with waste (waste: pre vs. post). The positive aspect of PANAS decreased significantly, and the negative aspects of PANAS increased significantly. Furthermore, there were significant differences between the stimulation by the control forest and the forest with waste (post: control vs. waste). The scores of the Positive aspect of PANAS were significantly lower after viewing the forest with waste, and the scores of the negative aspects of PANAS were significantly higher after the viewing the forest with waste (both in comparison to the control).




3.4. Restorative Outcome Scale


Two factors ‘Conditon’ and ‘Time’ were analyzed using a two-way repeated measures ANOVA to compare the changes in the ROS scores and to analyze the interaction between factors (Table 7). Both the main effects and the interaction were significant. The results of Tukey’s HSD comparisons (Table 8) showed that the ROS scores were not significantly different at either time point in the control environment (control: pre vs. post). Similarly, these results were not significantly different before and after viewing the forest with waste (waste: pre vs. post). In contrast, the ROS significantly decreased after viewing the forest with waste compared to the pretest (waste: pre vs. post) and significantly decreased after viewing the forest with waste compared to the control (post: control vs. waste).




3.5. Subjective Vitality Scale


In the case of the SVS, a two-way repeated measures ANOVA was used to investigate subjective vitality, treating ‘Conditon’ and ‘Time’ as factors, and the interaction between these two factors was also assessed. The effects and interaction were significant (Table 9). The results of the multiple comparison Tukey’s HSD test (Table 10) showed that in the control forest, there was a significant increase in SVS scores after viewing the forest environment (control: pre vs. post). There was no difference between the control forest and the forest with waste in the pretest (pre: control vs. waste). A significant decrease in the SVS scores was observed after comparing the situation before viewing the forest with waste with that after viewing the forest with waste (waste: pre vs. post); and when comparing the post-tests in the control forest and in the forest with waste, the latter achieved significantly lower values (post: control vs. waste).





4. Discussion


Forest bathing is an experience that unquestionably positively influences the psychological relaxation of people [6,12,17,23,52,53]. Consistent with previous studies [39,40], this study confirmed that some factors might interrupt this experience that is frequently called a restorative experience. Regarding all four scales used in the current research (POMS, PANAS, ROS, and SVS) and the ten total indicators of different psychological constructs, it can be concluded that each of them significantly reacted to the interruptive effect of an illegal open forest dump occurring in the forest environment. Negative indicators that are commonly described as signs of bad mental health, such as tension–anxiety, depression–dejection, anger–hostility, fatigue, confusion, and the PANAS Negative, significantly increased after viewing the forest with waste. In contrast, positive indicators describing good mental health, such as vigor, the PANAS Positive, the ROS, and the SVS, significantly decreased after exposure to the open dump. This represents evidence from one case study conducted in one forest stand and on one day; however, the study was conducted with a rigorous experimental procedure, using a randomized, controlled crossover design. Based on this knowledge, it can be hypothesized that open dumps in a forest can lower the psychological relaxation of viewers and, therefore, this might influence their restorative experience during walks.



The rigorous usage of a crossover experiment and without visual stimulation allowed us to deduce that viewing waste in the forest is enough to decrease the psychological relaxation of young adult visitors. The mechanism of these observations is hard to explain, and it is only known at this stage that some negative effects occurred and were observed in the results. There are two premises that might explain the occurrence of these effects. The first is the theory of identity with place or aspect, known as place identity [54]. According to this theory, participants might not fully identify with open dumps, which lowers their restoration and increases the negative indicators. In a group of two hundred students, the authors proved that a local environment induced more psychological relaxation than a non-local one [55]. The second theory is associated with the biophilia hypothesis. According to this hypothesis, humans are biophilic; thus, they have an essential predisposition to stay in nature since it makes them feel good and comfortable [55]. An open dump in the forest is the opposite of these environments, and so a decrease in psychological relaxation is observed in this environment. However, the occurrence of waste in the forest is an interrupting factor that might influence the restorative experience of forest visitors. Another additional explanation is also the violation of certain social norms due to a lack of environmental culture; for example, some people throw garbage in the forest, which can cause anger in those who are more environmentally conscious [56]. The explanation of this phenomenon needs further rigorous research.



These findings are new, since the available literature includes no information about experiments testing the influence of illegal open waste in a forest environment on the psychological relaxation of participants. Therefore, until this research, there was no information on this effect. However, there are some examples in the literature of other experiments testing various interventions in forest environments on participants. One example is testing the effect of slight thinning in a managed coniferous forest on landscape appreciation and psychological restoration [57]. In this experiment, the results were ambiguous. ‘Fatigue’ significantly increased after viewing the forest after thinning (p = 0.017), but ‘Confusion’ decreased significantly (p = 0.000). The other results were not significant when comparing the two conditions. In another study, the age of a stand was a significant factor, with greater restorativeness observed in an old, pristine forest stand compared to a young forest [58]. In another study, researchers evaluated the usage of a computer in a natural environment as a disturbing factor, and concluded that the usage of this equipment reduced psychological relaxation [39]. In addition, viewing a forest with a disturbing factor such as a building decreased psychological relaxation [40].



Another example is the assessment of the impact of viewing vs. not viewing a real forest on psychological responses [59]. In this research, the authors investigated the impact of tents with enclosed/open sheets as a moderator while viewing a forest stand. Viewing a forest significantly decreases tension–anxiety, depression, fatigue, and confusion (p = from 0.031 to 0.001). In the current study, for participants who viewed a forest after wearing opaque eye patches for fifteen minutes, only one psychological indicator—the subjective vitality—was significantly increased. In another study conducted during the spring, several negative indicators decreased significantly. In addition, most values of the negative psychological indicators did not decrease significantly in comparison to the control, but subjective vitality significantly increased after exposure to the forest environment [60]. A possible explanation of these results might be disturbing factors, such as the presence of insects in the forest during the spring. Thus, significant changes in the case of only one from ten measured psychological indicators during forest bathing in the spring in northeast Poland are not disappointing because the results are almost consistent with previous studies.



It is also worth considering that factors that occur in a physical environment might influence the psychological relaxation of participants. Some environmental conditions were measured in this research, but only one—relative humidity—was significantly different in the forest with waste than in the control forest. Humidity is significantly and negatively correlated with mood disturbances (r = −0.30) [61], but in the current research, humidity did not have a significant effect. Furthermore, it was not a deciding factor in reducing the effects of negative psychological indicators. Although the values of relative humidity were higher in the forest with waste, increased negative values of the psychological response were still observable.



It was possible that the participants’ olfactory senses were stimulated, which were not controlled for in this experiment, but visual stimulation is probably the most important factor. Nevertheless, the participants were standing (during pretest) at some distance from the waste, and thus the olfactory effect was eliminated. During this experiment, none of the participants reported experiencing the olfactory effect of open waste. It is also not known what the real effect of an open dump in the forest is during normal everyday experiences; thus, it needs further investigations to test this effect during walks in the forest.



In addition, it is important to recognize that people experienced some kind of negative mood while walking and recreating in the forest with open dumps, even if it was an experimental situation and not a real forest. Nevertheless, these questions remain for further investigations.




5. Conclusions


This study clarifies that the view of an open dump in a forest environment (in comparison to an undisturbed, control forest) might influence the psychological relaxation of respondents. What emerges is increased negative indicators of psychological relaxation and decreased positive indicators. In this study, it is also clarified that viewing the open dump in the forest environment has a negative effect on respondents, which was proved in a randomized, controlled crossover experiment. To explain this effect, further investigations are needed. In addition, the effect of relaxation in a forest during spring was relatively small in these experiments. Only subjective vitality was stimulated by the control forest environment. In contrast, the olfactory stimulation and humidity in this experiment did not influence the expected negative effect of open dumps.
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Figure 1. Photos showing the control forest (A) and the forest with an open dump (B). 
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Table 1. Procedure followed during this experiment.






Table 1. Procedure followed during this experiment.





	
Date

	
Group A (n = 12)

	
Group B (n = 12)






	
14 June 2019

	
Time

	
Activity

	
Time

	
Activity




	
10:00

	
Meeting at the gathering point

	
13:00

	
Meeting at the gathering point




	
10:15

	
15 min walk into the forest stand

	
13:15

	
15 min walk into the forest stand




	
10:30

	
15 min with eye patches

	
13:30

	
15 min with eye patches




	
10:45

	
Filling in the questionnaires (pretest)

	
13:45

	
Filling in the questionnaires (pretest)




	
11:00

	
Viewing the control forest

	
14:00

	
Viewing the forest with open waste




	
11:15

	
Filling in the questionnaires (post-test)

	
14:15

	
Filling in the questionnaires (post-test)




	
11:30

	
15 min with eye patches

	
14:30

	
15 min with eye patches




	
11:45

	
Filling in the questionnaires (pretest)

	
14:45

	
Filling in the questionnaires (pretest)




	
12:00

	
Viewing the forest with open waste

	
15:00

	
Viewing control forest




	
12:15

	
Filling in the questionnaires (post-test)

	
15:15

	
Filling in the questionnaires (post-test)




	

	
12:30

	
End of the experiment

	
15:30

	
End of the experiment











 





Table 2. Results of the t-test comparison between the control and experimental settings (physical environment).






Table 2. Results of the t-test comparison between the control and experimental settings (physical environment).





	
Item

	
Control

	
Waste

	
t

	
p

	

	
R




	
Mean

	
SD

	
Mean

	
SD

	






	
Temperature (°C)

	
20.71

	
1.36

	
21.22

	
1.11

	
−0.737

	
0.47

	

	
0.907




	
Relative humidity (%)

	
73.6

	
2.22

	
77.5

	
3.14

	
−3.209

	
0.005

	
**

	
0.957




	
Illuminance (lux)

	
3367.30

	
296.39

	
3073.80

	
623.74

	
1.344

	
0.196

	

	
0.04




	
Sound pressure (dB)

	
35.84

	
3.09

	
37.05

	
1.682

	
−1.085

	
0.292

	

	
0.671








n = 10, ** p < 0.01, R—size effect.













 





Table 3. Results of two-way repeated measures ANOVA for the Profile of Mood States (mood).
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POMS

	
Main Effect

	
Interaction




	
Condition Control vs. Waste

	
Time Pre vs. Post

	
Condition × Time




	
F

	
p

	

	
η2

	
F

	
p

	

	
η2

	
F

	
p

	

	
η2






	
Tension–Anxiety

	
62.13

	
<0.001

	
***

	
0.738

	
20.23

	
<0.001

	
***

	
0.479

	
18.39

	
<0.001

	
***

	
0.455




	
Depression–Dejection

	
36.40

	
<0.001

	
***

	
0.623

	
34.79

	
<0.001

	
***

	
0.613

	
25.94

	
<0.001

	
***

	
0.541




	
Anger–Hostility

	
12.62

	
0.002

	
**

	
0.365

	
31.38

	
<0.001

	
***

	
0.588

	
14.63

	
0.001

	
**

	
0.399




	
Vigor

	
3.84

	
0.063

	
-

	
0.148

	
3.19

	
0.088

	
-

	
0.127

	
4.29

	
0.050

	
-

	
0.163




	
Fatigue

	
12.30

	
0.002

	
**

	
0.359

	
17.61

	
<0.001

	
***

	
0.445

	
9.57

	
0.005

	
**

	
0.303




	
Confusion

	
68.18

	
<0.001

	
***

	
0.756

	
27.33

	
<0.001

	
***

	
0.554

	
46.07

	
<0.001

	
***

	
0.677








*** p < 0.001 and ** p < 0.01; two-way repeated measures ANOVA.













 





Table 4. Results of the multiple comparison test for the Profile of Mood States (mood) between the control and experimental settings, as well as between pre- and post-exposure to viewing.






Table 4. Results of the multiple comparison test for the Profile of Mood States (mood) between the control and experimental settings, as well as between pre- and post-exposure to viewing.





	
POMS

	
Control

	

	

	

	

	

	
Waste

	

	

	

	

	




	
Pre

	

	
Post

	

	

	

	
Pre

	

	
Post

	

	

	




	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	






	
Tension–Anxiety

	
0.95

	
0.59

	
0.96

	
0.51

	
1.000

	
-

	
0.95

	
0.51

	
1.86

	
0.78

	
<0.0001

	
***




	
Depression–Dejection

	
0.82

	
0.53

	
0.92

	
0.45

	
0.673

	
-

	
0.85

	
0.56

	
1.59

	
0.78

	
<0.0001

	
***




	
Anger–Hostility

	
1.08

	
0.51

	
1.16

	
0.47

	
1.000

	
-

	
1.05

	
0.35

	
1.73

	
0.71

	
0.000

	
***




	
Vigor

	
2.61

	
0.61

	
2.58

	
0.60

	
0.982

	
-

	
2.64

	
0.69

	
2.28

	
0.58

	
0.160

	
-




	
Fatigue

	
1.18

	
0.70

	
1.17

	
0.63

	
1.000

	
-

	
1.20

	
0.65

	
1.63

	
0.81

	
<0.0001

	
***




	
Confusion

	
1.09

	
0.51

	
1.11

	
0.70

	
0.998

	
-

	
1.09

	
0.51

	
1.91

	
0.77

	
<0.0001

	
***




	

	
Pre

	

	

	

	

	

	
Post

	

	

	

	

	




	

	
Control

	

	
Waste

	

	

	

	
Control

	

	
Waste

	

	

	




	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	




	
Tension–anxiety

	
0.95

	
0.59

	
0.95

	
0.51

	
1.000

	
-

	
0.96

	
0.51

	
1.86

	
0.78

	
<0.0001

	
***




	
Depression–Dejection

	
0.82

	
0.53

	
0.85

	
0.56

	
0.993

	
-

	
0.92

	
0.45

	
1.59

	
0.78

	
<0.0001

	
***




	
Anger–Hostility

	
1.08

	
0.51

	
1.05

	
0.35

	
0.896

	
-

	
1.16

	
0.47

	
1.73

	
0.71

	
0.0016

	
***




	
Vigor

	
2.61

	
0.61

	
2.64

	
0.69

	
0.998

	
-

	
2.58

	
0.60

	
2.28

	
0.58

	
0.302

	
-




	
Fatigue

	
1.18

	
0.70

	
1.20

	
0.65

	
0.996

	
-

	
1.17

	
0.63

	
1.63

	
0.81

	
<0.0001

	
***




	
Confusion

	
1.09

	
0.51

	
1.09

	
0.51

	
1.000

	
-

	
1.11

	
0.70

	
1.91

	
0.77

	
<0.0001

	
***








*** p < 0.001; ANOVA—Tukey’s HSD.













 





Table 5. Results of two-way repeated measures ANOVA for Positive and Negative Affect Schedule (emotion).
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PANAS

	
Main Effect

	
Interaction




	
Condition Control vs. Waste

	
Time Pre vs. Post

	
Condition × Time




	
F

	
p

	

	
η2

	
F

	
p

	

	
η2

	
F

	
p

	

	
η2






	
Positive

	
10.90

	
0.003

	
**

	
0.331

	
10.22

	
0.004

	
**

	
0.317

	
15.86

	
0.001

	
**

	
0.419




	
Negative

	
53.45

	
<0.001

	
***

	
0.708

	
30.39

	
<0.001

	
***

	
0.580

	
45.83

	
<0.001

	
***

	
0.676








*** p < 0.001 and ** p < 0.01; two-way repeated measures ANOVA.













 





Table 6. Results of the multiple comparison test for the Positive and Negative Affect Schedule (emotion) between the control and experimental settings, as well as between pre- and post-exposure to viewing the forest.
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PANAS

	
Control

	

	

	

	

	
Waste

	

	

	

	

	




	
Pre

	

	
Post

	

	

	
Pre

	

	
Post

	

	

	




	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	






	
Positive

	
3.41

	
0.32

	
3.42

	
0.42

	
0.999

	
3.43

	
0.34

	
2.98

	
0.47

	
<0.0001

	
***




	
Negative

	
1.79

	
0.56

	
1.77

	
0.78

	
0.985

	
1.75

	
0.63

	
2.76

	
0.88

	
<0.0001

	
***




	

	
Pre

	

	

	

	

	
Post

	

	

	

	

	




	

	
Control

	

	
Waste

	

	

	
Control

	

	
Waste

	

	

	




	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	




	
Positive

	
3.41

	
0.32

	
3.43

	
0.34

	
0.999

	
3.42

	
0.42

	
2.98

	
0.47

	
0.002

	
**




	
Negative

	
1.79

	
0.56

	
1.75

	
0.63

	
0.985

	
1.77

	
0.78

	
2.76

	
0.88

	
<0.0001

	
***








*** p < 0.001 and ** p < 0.01; ANOVA—Tukey’s HSD.













 





Table 7. Results of two-way repeated measures ANOVA for the Restorative Outcome Scale (subjective restorativeness).
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Main Effect

	
Interaction




	
ROS

	
Condition

Control vs. Waste

	
Time

Pre vs. Post

	
Condition × Time




	

	
F

	
p

	

	
η2

	
F

	
p

	

	
η2

	
F

	
p

	

	
η2






	

	
43.20

	
<0.001

	
***

	
0.663

	
9.68

	
0.005

	
**

	
0.306

	
38.49

	
<0.001

	
***

	
0.636








*** p < 0.001 and ** p < 0.01; two-way repeated measures ANOVA.













 





Table 8. Results of the multiple comparison test for the Restorative Outcome Scale (subjective restorativeness) between the control and experimental settings, as well as pre- and post-viewing the forest, with or without waste.






Table 8. Results of the multiple comparison test for the Restorative Outcome Scale (subjective restorativeness) between the control and experimental settings, as well as pre- and post-viewing the forest, with or without waste.





	
Control

	

	

	

	

	

	
Waste

	

	

	

	

	




	
Pre

	

	
Post

	

	

	

	
Pre

	

	
Post

	

	

	




	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	






	
5.22

	
1.39

	
5.49

	
1.24

	
0.581

	
-

	
5.08

	
1.32

	
3.53

	
0.69

	
<0.0001

	
***




	
Pre

	

	

	

	

	

	
Post

	

	

	

	

	




	
Control

	

	
Waste

	

	

	

	
Control

	

	
Waste

	

	

	




	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	

	
Mean

	
S.D.

	
Mean

	
S.D.

	
p

	




	
5.22

	
1.39

	
5.08

	
1.32

	
0.965

	
-

	
5.49

	
1.24

	
3.53

	
0.69

	
<0.0001

	
***








*** p < 0.001; ANOVA—Tukey’s HSD.













 





Table 9. Results of the two-way repeated measures ANO