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Abstract: Background: The mental state is important in the health/illness process. Including stress, depression 

and anxiety. Nature immersion therapies have been implemented as a valid method for reducing these 

disorders. The aim will evaluate the effect of forest intervention therapies on levels of stress, depression, and 

anxiety. Methods: We searched for randomized clinical trials related to stress, anxiety and depression levels. 

Risk of bias was assessed according to the guidelines of the Cochrane Handbook for International Systematic 

Reviews. Results: We identified and synthesized eight publications. Two studies for cortisol showed significant 

differences between the pre-test and post-test levels in the intervention groups. One study including Natural 

killer cells, that reported a significant decrease in the intervention group compared to the control group. Two 

studies used the Stress Response Inventory, indicated a significant reduction in stress levels in the intervention 

group compared to the control group. Regarding Restorative Out-come Scale, no significant differences were 

found. Three studies were selected for the evaluation of anxiety and depression levels according to the Positive 

and Negative Affect Schedule. Four studies used The Profile of Mood States scale; no significant difference was 

observed. Conclusions: There is limited evidence to recommend forest bathing for reducing these disorders. 

Keywords: forests; cortisol; natural killer; blood pressure; intervention 

 

1. Introduction 

Psychological factors play an important role in the natural history of the development of diseases 

[1]. Some of those factors, which are referred to as emotional or psychological disorders, include 

stress, depression, and anxiety [2]; they are among the current major global mental health issues and 

can affect the outcome of chronic diseases such as diabetes, cardiovascular diseases, cancer, and 

obesity, among others [3]. 

Stress is the body’s reaction to feeling threatened or pressured, and it increases susceptibility to 

inflammatory disorders, including those of infectious aetiology. In this sense, stress may influence 

different systems, including the immune system and its response [4]. Some authors have proposed 

that the reaction to stress depends on the stressful condition that is triggered by the individual’s 

relationship in a social environment [5]. The hormones associated with stress (i.e., cortisol, 

catecholamines, and gonadotropins) promote adaptation and protect the body in the short term; 

however, in the long term, the physiological response to stress causes changes in the body, especially 

in the brain, which can lead to the development of diseases [6]. 

Anxiety is a condition in which an individual experiences excessive fear, tension, and 

nervousness over the possibility of something frightful occurring [7]. It can be adaptive or 

pathological, the latter being characterized by persistent or extensive degrees of anxiety that are 

associated with distress or psychological impairment [8,9]. Studies have identified that the 
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development of anxiety disorders around the world has ranged from 1.2% to 47% in both young-old 

and old-old populations [10].  

On the other hand, depression is a disabling and life-threatening mental illness that is 

increasingly affecting large parts of society at an alarming rate worldwide [11]. The World Health 

Organization (WHO) has reported that depression is one of the most common disorders found 

among the world population; it is estimated that 5% of adults suffer from depression and that it is 

one of the main contributors to the global burden of disease [11]. 

In recent years, nature immersion therapies have been implemented as an alternative method 

for reducing stress levels, depression, and anxiety [12–14]. Authors have proposed that, through 

exposure to natural environmental stimuli, a state of physiological relaxation can be generated, which 

may contribute to improving immune functions, thereby aiding in disease prevention [15,16]. Various 

methodologies of nature immersion therapy have been developed, including Shinrin-Yoku, 

mindfulness, yoga, physical activity, and Tai-Chi in nature [17–19]. “Shinrin-Yoku” can be translated 

as “assimilating the forest atmosphere through all senses”, also known as forest bathing. This mode 

of therapy is associated with a plethora of positive health benefits for the human physiological and 

psychological systems [20,21].  

Investigators of Shinrin-Yoku have proposed that the main effects of this treatment include 

enhancements to the immune system (specifically, increased natural killer-NK cells, reduced 

allergies) to the cardiovascular system (reduced blood pressure), and also include a decrease in 

depression and anxiety (control of mood disorders and stress), an increase in mental relaxation 

(attention deficit hyperactivity disorder), and other beneficial effects [22–24]. 

Although there is evidence that demonstrates the potential for immersion therapies in nature to 

reduce levels of stress, anxiety, and depression, there have been conflicting results and great 

methodological variability between studies. Therefore, the present systematic review aims to 

evaluate the effect of forest intervention therapies on levels of stress, depression, and anxiety. 

2. Materials and Methods 

This systematic review was designed following the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines [25]. The protocol for the review was registered 

on the international prospective register for systematic reviews, PROSPERO (CRD42021279423). 

2.1. Selection criteria 

Randomized clinical trials with healthy participants aged 18 years or older were included in this 

review. We included studies that performed interventions in natural areas, such as forests, natural 

parks, urban parks, urban green areas, cultivated fields or gardens, and included walking, observing, 

performing relaxation exercises, or simply resting and breathing air for a given amount of time. All 

studies were included regardless of the type of comparison/control group. Finally, we included 

articles with both physiological outcomes, such as cortisol levels, natural killer cell levels, and blood 

pressure readings, and psychological outcomes, such as stress, depression, and anxiety levels. Trials 

that included patients with diseases and clinical studies that performed the intervention using virtual 

photographs or simulations were excluded. 

2.2. Information resources and search strategy 

A structured literature search was conducted using PubMed, Scopus, and Lilacs between 

August and September 2021, and it included all articles published up to the search date in English 

and Spanish. A search for the following terms was performed: Forests, Relaxation Therapy, Nature, 

Humans, Walking, Psychological Stress, Physiological Stress, Anxiety, Cortisol, and Blood pressure 

(Figure S1). 
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2.3. Study selection and data collection process 

The researchers built various search algorithms. The algorithms were tested to determine which 

one showed the most accurate results for each database. Once the algorithm was selected, the 

researchers used the Rayyan® web applications to select the articles. At least two independent 

researchers reviewed each title and abstract. In case of disagreement, a third evaluator settled the 

differences between the researchers. Later, the full text was read by three of the researchers to extract 

the relevant information for the study. 

Data items were extracted from the included studies, including general characteristics of the 

study population, such as sex, age, and diseases, a description of the intervention and location of the 

natural area used for research purposes. In the case of dichotomous outcomes, the number of 

participants who experienced the event and the total number of participants were extracted. For 

continuous results, the total number of participants, means, and standard deviations were extracted. 

Additionally, when cortisol was measured, the matrix in which the determination was made was 

extracted. 

Respecto a los instrumentos psicológicos se incluyeron estudios que midieron alguna de las 

siguientes escalas: Profile of Mood States questionnaire (POMS); Positive and Negative Affect 

Schedule (PANAS); restorative Outcome Scale (ROS); Stress Response Inventory (SRI-MF); Perceived 

Stress Scale - 10 items (PSS10); las cuales han sido las principales reportadas para la medición de estos 

trastornos psicológicos. POMS, allows a multidimensional evaluation of mood states throughout the 

transient emotional states: tension/anxiety, depression/rejection, anger/hostility, vigour/activity, 

fatigue/inertia, and confusion/bewilderment. A total mood disturbance (TMD) score may be 

calculated by adding the five subscales (tension/anxiety, depression/rejection, anger/hostility, 

fatigue/inertia, and confusion/bewilderment) and subtracting the subscale vigour [26]. 

2.4. Risk of bias 

The risk of bias was evaluated according to the guidelines of the Cochrane Manual for 

International Systematic Reviews [27]. The evaluation was performed by three researchers via 

discussion and consensus. The risk of bias parameters included the type of randomization method 

(selection bias), allocation concealment (selection bias), blinding of outcome assessment (detection 

bias), incomplete outcome data (attrition bias), and selective reporting (reporting bias). In all cases, a 

positive answer (+) indicated a low risk of bias, and a negative answer (-) indicated a high risk of bias. 

2.5. Strategy for data synthesis and quality of evidence assessment 

The analysis of dichotomous and continuous outcomes was performed in Review Manager® 

software (RevMan, version 5.3., Copenhagen: The Nordic Cochrane Centre, The Cochrane 

Collaboration, 2014) [28]. All pooled analyses were based on the random-effects model. In case of 

discrepancies, other researchers reviewed the data, checked the differences, and selected the best 

option. 

Identification of heterogeneity: I2 was used for the evaluation of heterogeneity using percentage 

values of 25, 50, and 75 (low, moderate, and high, respectively) [29]. 

Sensitivity analysis: The sensitivity analysis was performed using the methodology reported by 

Sonia et al. [30], and was complemented by funnel plots. 
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3. Results 

3.1. Search results 

In total, eighth randomized controlled clinical trials were included (Table 1, Figures 1 and S1). 

The articles aimed to evaluate two main targets: physiological parameters and psychological 

outcomes. For the physiological parameters, it was possible to identify two studies where cortisol 

levels were measured (Jia et al. [31]; Razani et al. [32]), one study focused on evaluating blood 

pressure (Bang et al. [26]) and one study measuring the effects on NK cells. 

 

Figure 1. PRISMA diagram of articles selected for review. 

Regarding the use of psychological instruments, five articles were included: four studies that 

performed a stress assessment (Bielinis et al. [33]; Janeczko et al. [34]; Kim et al. [35] and Kim et al. 

[36]), five studies that focused on evaluating depression levels (Bang et al. [26]; Bielinis et al. [33]; 

Janeczko et al. [34]; Kim et al. [35,36], and five studies that focused on anxiety levels (Bielinis et al., 

2018 [33]; Choe et al. [37]; Janeczko et al. [34]; Kim et al. [35,36]. Table S1 shows the definition and 

main characteristics that the studies included in this review used in each psychological outcome. 

The number of participants varied across studies, ranging from 18 to 99 (median = 64; IQ = 37) 

(Table 1). The duration of the intervention (forest bathing) varied across studies, ranging from 15 min 

to two hours. According to the Kappa statistic obtained, there was a substantial agreement for 

selection by title and abstract (0.62 and 0.67, respectively). 
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Table 1. Data from the included studies. 

Reference 

(Country) 
N 

Age  
Control group 

 Intervention 

group 
Outcomes (unit) 

Duration of the 

intervention 
Full description of the intervention 

Mean ±SD 

Bang et al. [26] 

(South Korea) 
99 24.3 ± 4.19 

No 

intervention 
Forest therapy Physiological:  

6 weeks 

The campus forest-walking program was conducted once per 

week during lunch. The university campus has many different 

trees, and there are nearby forest roads and trails. 
M = 21 M = 26 

Blood pressure (mm 

Hg) 

F = 27 F = 25  

Bielinis et al. 

[33] (Poland) 
62 21.5 ± 0.18 

City 

intervention 
Forest therapy 

Psychological: POMS, 

PANAS and ROS. 
1 day 

The field experiment was winter season. Two locations were 

selected: the urban and the forest environment (deciduous, 

broad-leaved urban forest situated near the city centre). 
M = 18 M = 18 

F = 13 F = 13 

Jia et al. [31] 

(China) 
18  61-79 

City 

intervention 
Forest therapy 

Physiological: Cortisol 

(ng/mL)  7 days 

The study was performed at two different sites (forest and 

city). On the day before the study, the blood samples were 

taken from the participants in the morning before breakfast. M/F = 8 M/F = 10 Natural Killer (%) 

Choe et al. [37] 

(United 

Kingdom) 

66 16-62 

Indoor 

environment 

Natural 

environment 

Psychological: PANAS 6 weeks 

The study consisted of an experiment of three different 

environments: natural outdoor, built outdoor and indoor 

environments. The intervention was in groups of between 6 

and 10 participants. Each weekly session lasted one hour and 

included mindfulness meditation/exercises and group 

discussion. 

M/F = 33 M/F = 33 

Janeczko et al. 

[34] (Poland) 
75 19-24 

Urban area Forest therapy 
Psychological: POMS, 

PANAS and ROS. 
1 day 

The outdoor experiment was conducted in four different 

settings: 1) an urban environment with a noticeably higher 

level of noise, 2) the scenery of urban housing, 3) the Sobieski 

Forest, and 4) a coniferous forest. 
M/F = 45 M/F = 30 

Physiological: Blood 

pressure (mmHg). 

Kim et al. [35] 

(South Korea) 
38 22 

No 

intervention 

M/F = 19 

Forest 

Psychological: POMS 

and SRI-MF 
2 months 

An eight-session forest therapy program was performed once 

per week, and each session lasted for 1.5 hours. Participants 

were involved in many activities, such as forest dance, forest 

meditation, forest exercise, walking, and others. The main 

purpose of the program was to reduce stress and improve the 

self-esteem of the participants. 

M/F = 19 

Kim et al. [36] 

(Korea) 
38 22.1 ± 1.6 

No 

intervention 
Forest therapy 

Psychological: POMS 

and SRI-MF. 
8 weeks 

The participants were instructed to perform individualized, 

voluntary forest activities for one hour-long session per week. 
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M/F = 19 M/F = 19 
The activities included stretching, breathing, walking, 

meditation, and exercise. 

Razani et al. 

[32] (United 

States) 

75 >18 

Independent 

park 

prescription 

Supported park 

prescription 
Psychological: PSS10 3 weeks 

The outdoor experiment was conducted in three different 

sceneries: a bayfront park with a beach, a lake with 

woodlands, and a redwood forest. Outings concluded with 

quiet reflection and an opportunity to share experiences. 

POMS: Profile of Mood States questionnaire; PANAS: Positive and Negative Affect Schedule; ROS: Restorative Outcome Scale; SRI-MF: Stress Response Inventory; PSS10: Perceived Stress Scale - 

10 items; M: male; F: female; SD: standard deviation. 
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3.2. Risk of bias 

Figure 2 shows the results of the quality assessment of the included reviews. The details of the 

risk of bias according to the Cochrane criteria are shown in Figures S1 and S2. None of the studies 

met the criteria of the guidelines of the Cochrane Manual for Systematic Reviews (explanation of the 

selection of study designs) (see Figure S3). In the sensitivity analysis, it was found that all of the 

studies have a stable estimator. 

 

Figure 2. Graph of methodological quality: Reviewers’ evaluations on each item of methodological 

quality are presented as percentages for all included studies. 

3.3. Physiological parameters 

Two studies identified cortisol as a physiological biomarker of stress parameters. However, the 

data obtained between the studies could not be analysed statistically because the samples were 

collected from different matrices. Razani et al. [32] assessed cortisol concentrations in saliva, while 

Jia et al. [31] assessed cortisol concentrations in blood. Nevertheless, in both studies, they concluded 

that there was a significant difference in cortisol levels between the pre-test and post-tests in the 

intervention group (Table S2). 

One study (Bang et al. [26] including blood pressure measurements met the criteria for inclusion, 

and it involved the comparison of a forest intervention group with a control group without any type 

of intervention. No significant difference (p>0.05) in blood pressure levels were observed between the 

intervention group and the control group in the Pre-test data for systolic and diastolic pressure; while 

a significant difference were obtained in Post-test values for systolic pressure (p=0.001). The delta 

between the pre- and post-intervention systolic blood pressure was 0.4 mmHg (pre-test = 111.55 

mmHg, and post-test = 112.02 mmHg), and the delta between the pre- and post-intervention diastolic 

blood pressure was 0.82 mmHg (pre-test = 68.47 mmHg, and post-test = 69.29 mmHg). 

The only study involving NK that was included in the review (Jia et al. [31]) reported a 

significant decrease in the proportion of NK cells in the forest group after a forest bathing 

intervention (Pre-test = 93.72; Post-test = 55.07; p<0.001), compared to no change in the proportion of 

NK cells in the urban group (Pre-test = 87.93; Post-test = 70.05; p>0.05). 

3.4. Psychological parameters 

3.4.1. Scales used to evaluate stress 

Four studies attempting to evaluate stress as an outcome measure [33–36] were identified. 

Among those studies, two different scales were used to measure stress response levels (Figure 3). 

Kim et al. (2020 [35] and 2021 [36]) used the Stress Response Inventory (SRI-MF), which utilizes a 

total of 22 items, The SRI-MF results indicated a significant reduction in stress levels for a nature 
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immersion therapy intervention group compared to a control group (MD= −7.87 [95% CI: −9.44, 

−6.30]; I2 = 0%) (Figure 3a). 

 

Figure 3. A forest plot of two scales was used to measure stress pretest and posttest with a comparison 

between forest interventions (experimental group) and urban interventions (control group). a) SRF-

MF and b) ROS. The figure summarizes the mean difference with inverse variance (IV), 95% 

confidence interval (95% CI), and the risk of bias. A random-effect model was adopted to estimate 

subgroup and overall size effects. 

On the other hand, Bielinis et al. [33] and Janeczko et al. [34] used the Restorative Outcome Scale 

(ROS), which contains six items, each of which is evaluated by a seven-point Likert scale The ROS 

showed no significant differences between the groups that were evaluated in those studies (I2=96%).  

3.4.2. Scales used to evaluate anxiety and depression 

The Positive and Negative Affect Schedule (PANAS) is a questionnaire used to measure two 

types of emotional affect that are either positively or negatively related to anxiety and depression 

disorders. The PANAS consists of 20 items that include adjectives associated with common feelings 

and emotions for the two aforementioned emotional affects. 

Three studies were selected for the evaluation of anxiety and depression levels ac-cording to the 

PANAS scale, however only two studies were used to perform the Forest plot (Figure 4), because the 

study conducted by Choe et al. [37], used different criteria to obtain the results of this scale, and 

therefore, the data obtained were not comparable with the other studies (Table S1). Choe et al. [37] 

interpreted the scale using a mean of 25 (minimum value = 10 and maximum value = 50). The mental 

health and well-being outcomes were higher when they were performed in a natural outdoor 

environment than when they were performed in indoor or built environments (positive aspects with 

a mean = 33.70, 95% CI: 30.84; 36.55, p= 0.049; and negative aspects with a mean = 20.12, 95% CI: 17.69; 

22.55, p< 0.001). Moreover, the natural outdoor environment group showed sustained improvements 

one month after the completion of the intervention. 
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Figure 4. Forest plot of a) positive aspects and b) negative aspects of PANAS pre-test and post-test 

with a comparison between forest intervention (experimental group) and urban intervention (control 

group). The figure summarizes the mean difference with inverse variance (IV), 95% confidence 

intervals (CI), and the risk of bias, and a random-effect model was adopted to estimate subgroup and 

overall size effects. 

Specifications related to the possible variation in temperature, humidity, and noise throughout 

the intervention were not quantified; in summary, the authors reported a single measurement of 

those variables. However, that variation could represent a significant effect on participants [38]. 

Notably, there has not been evidence from previous systematic reviews that critically evaluated the 

effect of forest baths on mental health by using the PANAS scale [39–42]. Therefore, it is considered 

relevant to deepen the evaluation of the sensitivity and specificity of this type of intervention through 

longitudinal studies that implement a more robust study design and allow for later evaluation of 

those results by meta-analysis. 

The Profile of Mood States (POMS), consists of 65 items. Four eligible studies that used the POMS 

scale were identified, and their results are shown in the Figure 5. Nevertheless, it was evident that, 

there were variations in the criteria used to evaluate the scales between the studies, which 

represented a limitation for a comparison between the four studies [33–36]. Therefore, the analysis 

by subgroup was performed as follows: the first subgroup contained the Bielinis et al. [33] and 

Janeczko et al. [34] studies; while the second subgroup contained the Kim et al. [35,36] studies. No 

significant difference was observed among the studies using the POMS scale (I2 = 96%; Figure 5a) 

(Kim et al. [35,36]). The intervention groups showed a significant benefit compared to the control 

groups (I2 = 0%; Figure 5b). 
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Figure 5. Forest plot of the profile of mood states (POMS), pretest and posttest with a comparison 

between forest intervention (experimental group) and urban intervention (control group). The figure 

summarizes the mean difference with inverse variance (IV), 95% confidence interval (CI), and the risk 

of bias, and a random-effect model was adopted to estimate subgroup and overall size effects. 

4. Discussion 

Our review summarizes the evidence from previous systematic reviews that assess the health 

effects of forest-based interventions. We identified and synthesized a total of eight publications, 

mostly from Asian countries, however, the results of this review were inconclusive, and therefore do 

not allow defining the effect of these therapies on levels of stress, anxiety or pressure; the above as a 

possible result of variations in the types of intervention change, variations in the sample sizes, 

changes in the methodology used to obtain the results of each of the scales, lack of clarifications in 

the way participants allotolize, among others. 

In the selected studies, a diverse methodology was presented regarding the development of the 

intervention. For example, Kim et al. [35] implemented eight sessions (one per week for six weeks) 

with a duration of 1 to 2 hours, and Kim et al. [36] showed the development of a routine (exercises, 

meditation, walking and breathing) that was executed in one of the eight sessions. Bielinis et al. [33] 

implemented a 15-minute intervention that consisted of walking in a forest area (intervention group) 

and walking for 15 minutes in an urban area (control group). That walk was only implemented once, 

yet Janeczko et al. [34] developed an intervention that included four different scenarios (apartments, 

green spaces in the suburbs, coniferous forest, and deciduous forest), for which we selected the 

apartment setting (control group) and the coniferous forest setting (intervention group) for the 

analysis. However, that study does not specify the duration of the intervention. 

Upon waking, the levels of cortisol should increase by 50-60%, then begin a rapid decay in the 

following hours, followed by a slow decay at nightfall [43]; however, a flat cortisol rhythm is 

associated with depression; in this review only one of the studies met the inclusion criteria (Jia et al. 

[31]); in which a decrease in cortisol concentration in the forest group was observed after the 

intervention compared to the initial measurement; whereas in the control group no differences were 

found between both measurements. Nevertheless, it is important to highlight that, this study does 

not specify in its methodology details as the sample collection, thus making it difficult to analyse and 

compare the studies. Additionally, one of the selected studies measured cortisol in saliva and the 

other measured cortisol in the blood, causing the scales of the results to be incomparable to each 

other, thus representing a limitation in this study.  
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Forest therapies have been shown to result in an increase in the activity of NK [44–46] and a 

reduction in blood pressure [47,48]. However, NK does not always show significant responses to the 

intervention, possibly due to the short intervention time (1 week). Bang et al. [26] did not report 

significant differences between the control and experimental groups in the post-tests analysis for 

blood pressure. 

Regarding mental health, several reviews showed positive effects on stress, depression, and 

anxiety in healthy people after forest-based interventions. This is consistent with the results of studies 

showing a reduction in psychological stress after forest viewing and forest walking [40–42]. The 

scores for the ROS scale for the Bielinis et al. [33] and Janeczko et al. [34] studies showed a significant 

increase after forest-based interventions when compared to pre-intervention. Some review studies 

have shown that scores on the ROS scale increase as a result of recreation and relaxation in the forest 

areas [24,41]. In those two studies, an increase in ROS scores was observed after walking and 

watching in forest areas when compared to pre-intervention scores. However, Bielinis et al. [33] 

noticed a decrease in ROS scores after walking and watching in urban areas when compared to pre-

intervention scores.  

The PANAS scale is the most widely and frequently used scale to assess positive affect and 

negative affect [49]. The results reported in the selected studies were controversial. In one study, 

positive affect was significantly higher in the forest environment, which contributed to the mental 

health of participants [33]. However, Chloe et al. [37] did not report significant differences between 

environments for negative or positive affect; likewise, in the second study included in this review, no 

significant differences were found for the positive affect, but significantly decreased results were 

obtained in the post-tests for the negative affect [34]. 

The application of the POMS scale in the selected articles is varied. In the studies of Kim et al. 

[35,36], the methodology of the application of the instrument is not clear [35,36]. Bielinis et al. [33] 

administered the POMS scale 15 minutes before and 15 minutes after therapy. Janeczko et al. [34] 

presented their results based on three stratifications: by time, by site, and site*time; however, they do 

not attempt to explain those stratifications in their methodology section. Additionally, two studies 

did not report the total mood disturbance, causing the need for us to calculate those data, which could 

have introduced bias in the analysis. 

In addition, we found that the studies reported a statistically significant reduction in the levels 

of anxiety and depression as measured by the POMS scale. However, when comparing studies, we 

found that the methodologies for immersion in nature are diverse in duration, periodicity, and 

evaluation (I2 > 75). 

This review presented certain limitations; after carrying out the analysis of the findings, a lack 

of concordance between the results was evident, which may be due to the lack of rigor in the design 

of these studies. For example, none of the three included studies that reported PANAS results 

specified the program or methodology used to perform population randomization in the two study 

groups. One of these three studies did not specify the duration of the intervention. On the other hand, 

there was a lack of control of biases in studies focused on forest bathing interventions, which directly 

affects the results obtained and increases heterogeneity between studies. Based on the above, it is 

evident that it is necessary to generate research with a rigorous study design that allows obtaining 

reliable data. 

5. Conclusions 

There is only limited evidence to recommend forest bathing for reducing stress, blood pressure, 

anxiety and other physiological outcomes. Further studies should be carried out in different locations, 

as well as include a cost efficacy analysis. Formulating an of-ficial research protocol will enable the 

design of better future RCT studies. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org., Figure S1: Search algorithms, Figure S2: Summary of methodological quality: 

reviewers’ judgements about each item of methodological quality for each included study, and Figure S3: Funnel 

plots for a visual assessment of publication bias. Description: funnel plot: a) Restorative Outcome Scale (ROS); 
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b) Stress Response Inventory; c) Positive and Negative Affect Schedule (positive affect); d) Positive and Negative 

Affect Schedule (negative affect); and e) Profile of Mood States. Table S1. Definition of psychological outcomes. 

Table S2: Cortisol study results, Jia et al. [31] (blood cortisol) and Razani et al. [32] (salivary cortisol), ng/mL. 
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