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A step towards understanding the relationship between species diversity and psychological restoration of visitors in urban green spaces using landscape heterogeneity

Studies have demonstrated a relationship between plant species diversity within urban green spaces (UGS) and psychological restoration of visitors. However, the majority of "non ecologist" visitors are not able to perceive all the different plant species present within UGS.

More work is thus needed to explore and better understand the underlying processes of this relationship. Recent studies have suggested that "non ecologist" visitors are able to perceive landscape heterogeneity within UGS, which is related to species diversity based on landscape ecology theories. The goal of this study was to test whether landscape heterogeneity can begin to elucidate the relationship between species diversity within UGS and psychological restoration of visitors. Within 13 UGS in Rennes (France) we tested if relationships can be established between i) measured landscape heterogeneity, ii) landscape heterogeneity perceived by visitors, and iii) psychological restoration of visitors. We measured landscape heterogeneity using different landscape-level metrics, and quantified psychological restoration and perception of landscape heterogeneity of 390 visitors using in situ questionnaires. Our results evidenced that within UGS visitors are able to perceive landscape compositional and configurational heterogeneity, and that they gain psychological restoration from landscape configurational heterogeneity. We advise that enhancing landscape configurational heterogeneity within UGS could help designers and managers increase both their environmental and social benefits.

Introduction

As the world becomes more urbanized (UN, 2014), urban green spaces (UGS) are becoming more and more important locus for biodiversity [START_REF] Haaland | Challenges and strategies for urban green-space planning in cities undergoing densification: A review[END_REF][START_REF] Nielsen | Species richness in urban parks and its drivers: A review of empirical evidence[END_REF]. Meanwhile, numerous studies have evidenced that biodiversity within UGS, especially species diversity, can promote psychological well-being of visitors [START_REF] Fuller | Psychological benefits of greenspace increase with biodiversity[END_REF][START_REF] Irvine | Ecological and psychological values of urban green space[END_REF][START_REF] Jorgensen | Shades of green: Measuring the ecology of urban green space in the context of human health and well-being[END_REF]. This has notably been addressed through Attention Restoration Theory (ART) [START_REF] Carrus | Go greener, feel better? The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban green areas[END_REF][START_REF] Hoyle | All about the "wow factor"? The relationships between aesthetics, restorative effect and perceived biodiversity in designed urban planting[END_REF]. Psychological restoration is conceived in terms of recovery of directed attention from mental fatigue [START_REF] Kaplan | The experience of nature : a psychological perspective[END_REF], and relaxation or stress reduction [START_REF] Ulrich | Natural versus urban scenes: Some psycho-physiological effects[END_REF][START_REF] Ulrich | Stress recovery during exposure to natural and urban environments[END_REF].

However, it has been shown that the majority of "non ecologist" visitors (i.e. with little or no knowledge of plants and animals) have poor species identification skills and do not perceive the full species diversity within UGS [START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF][START_REF] Fuller | Psychological benefits of greenspace increase with biodiversity[END_REF][START_REF] Shwartz | Enhancing urban biodiversity and its influence on city-dwellers: An experiment[END_REF]. Their assessment of species diversity tends to under-estimate the actual richness [START_REF] Leslie | Perceived and objectively measured greenness of neighborhoods: Are they measuring the same thing?[END_REF][START_REF] Lindemann-Matthies | How many species are there? Public understanding and awareness of biodiversity in Switzerland[END_REF], or on the contrary to over-estimate it [START_REF] Southon | Perceived speciesrichness in urban green spaces: Cues, accuracy and well-being impacts[END_REF]. A study by [START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF] concluded that psychological restoration of visitors isn't related to the actual species diversity within UGS, but rather to the species diversity they perceive (i.e., believe to be present) [START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF]. [START_REF] Southon | Perceived speciesrichness in urban green spaces: Cues, accuracy and well-being impacts[END_REF] reported a lack of positive relationship between species diversity and psychological restoration of A c c e p t e d m a n u s c r i p t visitors within UGS. However, they showed significant associations between perceived site level biodiversity and feeling connected to nature, which has been associated to psychological restoration [START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF][START_REF] Bot | L'expérience subjective de la "nature": Réflexions méthodologiques (The subjective experience of "nature": Methodological reflections)[END_REF]. [START_REF] Coldwell | Visits to urban green-space and the countryside associate with different components of mental well-being and are better predictors than perceived or actual local urbanization intensity[END_REF] stated that perceived environmental conditions can have a greater influence than objectively measured equivalents, and that this form of cognitive bias could impact the psychological well-being experienced by visitors within UGS.

If a relationship has been demonstrated between species diversity and psychological restoration of visitors within UGS, more work is still needed to explore and better understand the underlying processes. One approach is to identify specific environmental parameters within UGS that are related to species diversity while also being perceivable by visitors and beneficial to their psychological restoration [START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF][START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF]. Doing so could bring us a step closer to increasing both ecological and social benefits of UGS (Mc-Donnell & Hahs, 2013).

Recent studies suggested that "non ecologist" visitors perceive biological diversity within UGS on a structural level [START_REF] Özgüner | Public attitudes towards naturalistic versus designed landscapes in the city of Sheffield (UK)[END_REF][START_REF] Qiu | Is biodiversity attractive? On-site perception of recreational and biodiversity values in urban green space[END_REF][START_REF] Voigt | Structural diversity: A multi-dimensional approach to assess recreational services in urban parks[END_REF]. This implies that if visitors are not able to perceive the full species diversity within UGS, they are rather able to perceive landscape structural diversity [START_REF] Dramstad | Integrating landscape-based values: Norwegian monitoring of agricultural landscapes[END_REF]Schwartz et al., 2014;[START_REF] Voigt | Does diversity matter? The experience of urban nature's diversity: Case study and cultural concept[END_REF]. According to [START_REF] Fuller | Psychological benefits of greenspace increase with biodiversity[END_REF], landscape heterogeneity is the principle mechanism through which humans detect landscape structural diversity variations. Based on landscape ecology theories, landscapes with high heterogeneity are able to host more coexisting species due to a high number of available niches [START_REF] Rocchini | Remotely sensed spectral heterogeneity as a proxy of species A c c e p t e d m a n u s c r i p t diversity: Recent advances and open challenges[END_REF]. This landscape pattern has A c c e p t e d m a n u s c r i p t thus been identified as a key variable enhancing the diversity of species in a landscape [START_REF] Burel | Landscape ecology: Concepts, methods, and applications[END_REF]. [START_REF] Gobster | The shared landscape: What does aesthetics have to do with ecology[END_REF] stated that the structure of a landscape provides ecological information at a scale that is readily perceivable, and can act as a tool to connect humans with ecological phenomena. We hypothesized that within UGS landscape heterogeneity could be an environmental parameter that is related to species diversity while also being perceivable by visitors.

In this paper, we tested whether landscape heterogeneity can begin to elucidate the relationship demonstrated by previous studies between species diversity and psychological restoration of visitors within UGS. In order to do so, we addressed the following research questions within 13 UGS in Rennes (France):

(1) Is there a correlation between landscape heterogeneity perceived by visitors and measured landscape heterogeneity, that is to say are visitors able to perceive landscape heterogeneity?

(2) Is there a correlation between psychological restoration of visitors and measured landscape heterogeneity?

Following previous studies [START_REF] Coldwell | Visits to urban green-space and the countryside associate with different components of mental well-being and are better predictors than perceived or actual local urbanization intensity[END_REF][START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF], we also asked:

(3) Is there a correlation between psychological restoration of visitors and their perception of landscape heterogeneity?

Methods

Selection of 13 UGS in Rennes

Rennes is the most populated city of Brittany, and the 11 th most populated of France with 216 268 residents in 2016. For the past 10 years, it has been experiencing one of the highest growth rates in France with a population increase of 1.29% per annum since 2007, rising to a density of 4292 residents per square kilometer (National Institute for Statistics and A c c e p t e d m a n u s c r i p t Economic Studies, 2016). This density varies across the 12 different neighborhoods of the city, ranging from about 13 351 in the center to about 6449 in the south west of the city (in the neighborhood of the "parc de Bréquigny"). The average income per household per annum is slightly higher than the national average, although this number differs across the different neighborhoods with the center being the richest. Rennes extends over 5000 hectares, of which 880 is public UGS. It is one of the greenest cities of France, with the first UGS created as early as the 19 th century.

We selected 13 UGS based on ecological, landscape and socio-demographic criteria.

We followed a two-step selection protocol. First, we selected a sample of 37 UGS among the 54 public UGS of Rennes based on their ability to support urban biodiversity (McDonnell & Hah, 2015). For this, we excluded those with an area of less than 5000 square meters and with less than 30% of vegetation within a radius of 500 meters around them. Second, we selected 13 UGS among the 37 in order to maximize a broad range of land-cover compositions using a Principal Component Analysis (PCA, Appendix A). Land-cover composition was defined as the proportions of five main land-cover types commonly present within UGS (woodlands, shrubs, herbaceous areas, water areas and mineral surfaces). The PCA was made using as dependent variables the proportions of those five land-cover types, which were computed using a land-cover map provided by the urban planning agency of Rennes (AUDIAR) and a GIS software (ArcMap 10.X). The goal of the PCA was to select 13 UGS as different as possible on a gradient of land-cover composition. With the intention of capturing the sociodemographic diversity across Rennes, the 13 UGS of study were sampled across the city by selecting at least one in each of the 12 different neighborhoods (Fig. 1).

Landscape heterogeneity measurement

A c c e p t e d m a n u s c r i p t

Landscape heterogeneity of the 13 UGS was measured using five different landscapelevel metrics commonly used to quantify specific spatial characteristics of landscape structure. Landscape heterogeneity is defined as the combination of diversity (composition) and complexity of spatial arrangement (configuration) of land-cover types [START_REF] Li | On definition and quantification of heterogeneity[END_REF]. A land-cover type represents an area of relatively homogeneous environmental conditions with specific biodiversity content, and can be translated as a habitat [START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF]. We measured landscape compositional heterogeneity using the Shannon's Diversity Index SHDI [START_REF] Shannon | The mathematical theory of communication[END_REF]. This metric provided information on the variety and abundance (i.e., richness and evenness) of land-cover types within each UGS of study. It is commonly used as a relative index for comparing different landscapes [START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF]. We measured landscape configurational heterogeneity using four complementary aggregation metrics: (1) the Aggregation Index AI [START_REF] He | An aggregation index (AI) to quantify spatial patterns of landscapes[END_REF], (2) the Contagion Index CONTAG [START_REF] Li | A new contagion index to quantify spatial patterns of landscapes[END_REF], (3) the Interspersion and Juxtaposition Index IJI [START_REF] Mcgarigal | FRAGSTATS: spatial pattern analysis program for quantifying landscape structure[END_REF], and (4) the Landscape Shape Index LSI [START_REF] Patton | A diversity index for quantifying habitat "edge[END_REF].

The five landscape heterogeneity metrics were each computed based on five different land-cover maps using the software Fragstats [START_REF] Mcgarigal | FRAGSTATS: spatial pattern analysis program for quantifying landscape structure[END_REF]. See description of the five different maps in Table 1 and Appendix B. In this paper, the symbol x will be used to indicate which map the metrics are based on (for example, the metric SHDI based on map 1= SHDI 1 , the metric SHDI based on map 2= SHDI 2 and so forth). Those five different maps were created by adding in different ways four land-cover types to the map used to select the 13 UGS (i.e., Map 1) using the GIS software ArcMap 10.X. Map 1 represented the distribution of woodlands, shrubs, herbaceous areas, water areas, and mineral surfaces. We added the flower areas in Map 2-5 by distinguishing the flowering shrubs from the flower beds in Map 2 and Map 4, and we split the herbaceous areas into lawns and meadows in Map A c c e p t e d m a n u s c r i p t 2 and Map 3. Meadows were defined by a mowing height >1m [START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF]. We added those four land-cover types because they influence the diversity of resources and refuge areas available for species, and thus favor species diversity within UGS [START_REF] Harris | Green space context and vegetation complexity shape people's preferences for urban public parks and residential gardens[END_REF][START_REF] Hoyle | All about the "wow factor"? The relationships between aesthetics, restorative effect and perceived biodiversity in designed urban planting[END_REF][START_REF] Southon | Perceived speciesrichness in urban green spaces: Cues, accuracy and well-being impacts[END_REF]. It thus seemed relevant to add them in order to measure landscape heterogeneity related to species diversity. By adding them in different ways generating five different maps, our goal was to identify if those four land-cover types also influence visitors' perception of landscape heterogeneity and psychological restoration within UGS.

On-site questionnaires

We used face-to-face questionnaires administered directly in the 13 UGS to collect and quantify perception of landscape heterogeneity and psychological restoration of individual visitors. We conducted a total of 390 questionnaires (30 per UGS) from June to September 2017. Visitors interviewed were chosen randomly and in different locations within each UGS. We carried out questionnaires at different hours (both within and outside working hours) and during weekends and weekdays in order to interview as many different visitors as possible. Questionnaires were self-completed and lasted 15 minutes each. The great majority of visitors approached (87.4%) were willing to complete our questionnaire. To test whether visitors understood the vocabulary we used and the meaning of our questions, we conducted preliminary questionnaires on a small number of visitors (20) under the same protocol. It led us to replace the term heterogeneity with the term diversity, which is more comprehensible for "non ecologist" visitors. The questionnaire developed for this study was organized in three sections. Visitors interviewed were first asked to evaluate and score their perception of landscape heterogeneity within the UGS in which they were on a scale from 1 = "I think it is not at all diverse" to 5 = "I think it is very diverse". It should be noted that visitors interviewed did not all necessarily experience the entire landscape of the UGS in which they were before answering our questionnaire. Our wide sample of visitors chosen randomly and in different locations within each UGS outweighed this limitation. Furthermore, we only interviewed visitors who had already been in the UGS a few times before, so they could have a relative overview of its landscape. Building a cognitive map takes time and repeated exposures [START_REF] Kaplan | Health, supportive environments, and the reasonable person model[END_REF].

Structure of the questionnaire

Visitors were then asked to indicate their level of agreement with a list of 15 statements each measuring a different aspect of psychological well-being (Table 2) using a 5point Likert scale (from 1 = I strongly disagree to 5 = I strongly agree). This scaling method has been widely used in different studies focusing on psychological well-being [START_REF] Carrus | Go greener, feel better? The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban green areas[END_REF][START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF][START_REF] Fuller | Psychological benefits of greenspace increase with biodiversity[END_REF]. The different aspects of psychological wellbeing measured by the 15 statements were derived from the literature, but the phrasing of the statements was devised for the purpose of this study. We identified main components of psychological well-being grounded in Attention Restoration Theory that have been the most broadly referenced in the literature, and translated them into 10 statements (Table 2, statements 1-10). Psychological restoration has been associated to a feeling of connection with "nature" [START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF][START_REF] Bot | L'expérience subjective de la "nature": Réflexions méthodologiques (The subjective experience of "nature": Methodological reflections)[END_REF]. Inversely, it has been associated to a feeling of separation, or escape, from the surrounding urban landscape [START_REF] Jennings | The influence of attitudes and perception of tree benefits on park management priorities[END_REF][START_REF] Özgüner | Public attitudes towards naturalistic versus designed landscapes in the city of Sheffield (UK)[END_REF] and from the daily routine [START_REF] Hoyle | All about the "wow factor"? The relationships between aesthetics, restorative effect and perceived biodiversity in designed urban planting[END_REF][START_REF] Kaplan | The restorative benefits of nature: towards an integrative framework[END_REF]. A positive association has also been identified between restorative effect and landscape aesthetic experience, conceived as a feeling of A c c e p t e d m a n u s c r i p t pleasure attributable to perceivable landscape characteristics [START_REF] Gobster | The shared landscape: What does aesthetics have to do with ecology[END_REF]. As landscape aesthetic experiences are fundamentally triggered by emotion-based processes, they can be facilitated by sensory inputs like smells or sounds [START_REF] Grahn | The relation between perceived sensory dimensions of urban green space and stress restoration[END_REF][START_REF] Ulrich | Human responses to vegetation and landscapes[END_REF]. We then identified main components of psychological well-being related to the use of UGS (i.e., without regards to its biodiversity) that have been the most broadly referenced in the literature, and translated them into five statements (Table 2, statements 11-15). UGS have been identified as places of socialization [START_REF] Long | Les espaces verts urbains: Etude exploratoire des pratiques et du ressenti des usagers (Urban green spaces: Exploratory study of users' practices and feelings)[END_REF], which has been associated with a feeling of safety [START_REF] Ulrich | Natural versus urban scenes: Some psycho-physiological effects[END_REF][START_REF] Wolch | Urban green space, public health, and environmental justice: The challenge of making cities "just green enough[END_REF]. The "sense of place" theory suggests that UGS can enhance psychological well-being through increased belonging and emotional place attachment [START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF][START_REF] Devine-Wright | The role of place attachment and place identity in explaining place protective action[END_REF]. By facilitating outdoor physical and recreational activities, UGS have also been associated to enhanced psychological well-being conceived in terms of mental health [START_REF] Kaplan | Health, supportive environments, and the reasonable person model[END_REF].

The questionnaire also collected data on visitors' socio-demographic characteristics.

We included questions on gender, age (15 to 34, 35 to 54 and 55 and more), and childhood environment (rural or urban). It also collected data on their frequency of site visit (frequent = once per day to once a week, or infrequent = 2-3 times a month to a few times per year).

Data Analysis

For each of the 13 UGS, we computed a total score of psychological well-being by summing up all the scores given on the 5-point Likert scale to the 15 statements by the 30 visitors. We computed two other scores of psychological well-being; (1) by distinguishing the scores given to the 10 statements of psychological restoration and (2) by distinguishing the scores given to the five statements of psychological well-being related to the use of UGS. As those two scores were not measured on the same number of statements, we normalized them in order to be able to compare them. A categorical PCA allowed us to ensure that the scores A c c e p t e d m a n u s c r i p t given to the 10 statements of psychological restoration and the scores given to the five statements of psychological well-being related to the use of UGS could be separated by different PCA axes (Appendix C). We also computed an individual score for each of the 15 statements by summing up all the scores given to each statement by the 30 visitors interviewed. We then computed for each of the 13 UGS a score of perceived landscape heterogeneity by summing all the scores given on the scale from 1 to 5 by the 30 visitors.

We then carried out Pearson correlations between the following data: the 13 total scores of psychological well-being, the 13 scores of psychological restoration, the 13 scores of psychological well-being related to the use of UGS, the 13 individual scores for each of the 15 statements, the 13 scores of perceived landscape heterogeneity, and the five landscape heterogeneity metrics. As the metrics were computed based on five different maps, we used five different "sets" of metrics. The Pearson correlations between these data were carried out independently two by two, and summarized altogether in matrices. Five correlation matrices were created, each using a different set of metrics. To analyze and discuss correlations we selected only high and significant Pearson correlation coefficients (|R|>0.6 and p<0.05). By selecting 13 different UGS of study on a gradient of land-cover composition by the mean of a PCA, we expect a clustering of the data into the 13 UGS.

It should be noted that our analyses could be improved at the level of individual respondents using a mixed model framework with site as a random factor. However, in the case of our study, those analyses would require a wider set of data to converge. We created histograms of the scores of perceived landscape heterogeneity for each of the 13 UGS, and performed multiple mean comparison tests of the scores of perceived landscape heterogeneity between each of the 13 UGS using a Kruskal-Wallis test (Kruskal-Wallis test, df=12, χ²=84.29, p-value<0.001) and posthoc tests (Critchlow & Fligner, 1984).

A c c e p t e d m a n u s c r i p t

We analyzed the distribution of proportions of each social variable (i.e., gender, age group, childhood environment, and frequency of sites visit) across the 13 UGS using Chisquare tests. We then computed for each of the 13 UGS a total score of psychological wellbeing and a score of perceived landscape heterogeneity by distinguishing visitors based on the social variables that had a homogenous distribution across the 13 UGS. We performed Pearson correlations summarized in matrices between these scores taking into account the social variables and the five landscape heterogeneity metrics based on the five different maps.

Due to the large number of different combinations of metrics and scores that have been tested in our study, we carried out a false discovery rate method to test the risk of finding significant P-values by change. We used the Benjamin-Hochberg procedure with a discovery rate of 0.05 (Benjamin & Yekutielli, 2001).

All statistical analyses were conducted using R Software version 3.4.2 (R Core Team, 2017).

Results

Characteristics of visitors interviewed

Among visitors interviewed 37.69% were men and 62.31% were women, compared to 46.95% and 53.05% respectively for the average population of Rennes. The most represented age group, without reference to gender, was 15 to 34 years old (46.6%), while for the average population of Rennes it is 15 to 30 (33.7%) (National Institute for Statistics and Economic

Studies, 2016).

The distribution of proportions of visitor's gender (Chi-square test, df= 12, χ²= 14.27, p-value = 0.283) and childhood environment (Chi-square test, df= 12, χ²= 5.4959, p-A c c e p t e d m a n u s c r i p t value = 0.939) was homogenous across the 13 UGS. The distribution of proportions of visitor's age group (Chi-square test, df= 24, χ²= 47.74, p-value = 0.002) and frequency of site visit (Chi-square test, df=12, χ²= 48.90, p-value = 2.171e-06) was not homogenous across the 13 UGS.

Correlations between landscape heterogeneity perceived by visitors and measured landscape heterogeneity

The scores of perceived landscape heterogeneity were highly and significantly correlated with the landscape compositional heterogeneity metric SHDI 1 -5 (Pearson correlation coefficients, 0.60< R <0.61, 0.021<p<0.038, Table 3), and with the landscape configurational heterogeneity metric IJI 3 (Pearson correlation coefficient, R=0.63, p=0.024, Table 3). The higher the metrics SHDI 1 -5 and the metric IJI 3 , the higher the scores of perceived landscape heterogeneity. The histograms (Appendix D) and the results of the mean comparison tests (Appendix E) showed that there wasn't a large variation in the individual scores of perceived landscape heterogeneity (19/78 comparisons). This implies that visitors to a UGS perceived its landscape heterogeneity in a similar manner, whatever the UGS. The site effect is thus low, and didn't play a main role on the correlation between perceived and measured landscape heterogeneity.

When taking into account the social variables, we found a high and significant positive correlation between the metrics SHDI 1 -5 and IJI 3 and the scores of perceived landscape heterogeneity given by women and by visitors who grew up in a rural childhood environment.

The full results are synthesized in Table 4.

A c c e p t e d m a n u s c r i p t

Correlations between psychological well-being of visitors and measured landscape heterogeneity

We found a high and significant correlation between the total scores of psychological well-being and the landscape configurational heterogeneity metric IJI 3 (Pearson correlation coefficient, R=0.64, p=0.012, Table 3). The total scores of psychological well-being increased with the metric IJI 3 . We found no significant correlation between the total scores of psychological well-being and the landscape compositional heterogeneity metric SHDI 1 -5 (Pearson correlation coefficient, 0.14< R<0.33, 0.058<p<0.063, Table 3).

When taking into account the social variables, we found a high and significant positive correlation between the metric IJI 3 and the total scores of psychological well-being given by men and by visitors who grew up in a rural childhood environment. The full results are synthesized in Table 4.

Correlations between psychological well-being of visitors and their perception of landscape heterogeneity

We found a high and significant correlation between the total scores of psychological well-being and the scores of perceived landscape heterogeneity (Pearson correlation coefficient, R=0.76, p=0.002). The higher the total scores of psychological well-being, the higher the scores of perceived landscape heterogeneity.

When taking into account the social variables, we found a high and significant positive correlation between the scores of perceived landscape heterogeneity and the total scores of psychological well-being given by women and by visitors who grew up in a rural childhood environment. The full results are synthesized in Table 4.

A c c e p t e d m a n u s c r i p t

Correlations between psychological restoration of visitors, their perception of landscape heterogeneity, and measured landscape heterogeneity

Results showed that the total scores of psychological well-being were highly and significantly positively correlated with the scores of psychological restoration (Pearson correlation coefficient, R=0.97, p=0.001, Table 5), but only significantly positively correlated (but not highly) with the scores of psychological well-being related to the use of UGS (Pearson correlation coefficient, R=0.43, p=0.026, Table 5). Results also showed that the total scores of psychological well-being were highly and significantly positively correlated with all individual scores of the 10 statements measuring psychological restoration (Pearson correlation coefficients, 0.60<R<0.89, 0.002<p<0.037, Table 6), but were not correlated with any of the five statements measuring psychological well-being related to the use of UGS (Pearson correlation coefficients, 0.19< R<0.48, 0.055<p<0.072, Table 6).

With the 5-point Likert scale assessment method we used, items of the list presenting scores that are not correlated with the total scores are considered not to have an influence on the total scores. Those items can thus be eliminated [START_REF] Murphy | Public Opinion and the Individual[END_REF]. The total scores of psychological well-being can thus be directly associated to the scores of psychological restoration. Furthermore, with this scaling method, the establishment of high and significant positive correlations between the scores obtained for each item of the list (each statement in our study) and the total score verifies the internal consistency of the list of items, i.e., its reliability [START_REF] Murphy | Public Opinion and the Individual[END_REF].

Results also showed that the scores of perceived landscape heterogeneity and the metric IJI 3 were highly and significantly correlated with the scores of psychological restoration (Pearson correlation coefficients, R=0.69, p=0.013 and R=0.60, p=0.029, Table 5), but were not correlated with the scores of psychological well-being related to the use of UGS 5). Those results confirm further that the correlations we established between the metric IJI 3 , the scores of perceived landscape heterogeneity, and the total scores of psychological well-being can be directly associated to the scores of psychological restoration. We compiled those correlations in a general scheme (Fig. 2). The results of the Benjamin-Hochberg procedure confirmed that all the P-values of the high and significant correlations established were significant (Table 7).

Discussion

Are visitors able to perceive landscape heterogeneity within UGS?

We found a high and significant positive correlation between the scores of perceived landscape heterogeneity and the landscape compositional heterogeneity metric SHDI 1-5 , as well as the landscape configurational heterogeneity metric IJI 3 . These results allowed us to confirm a positive correlation between landscape heterogeneity perceived by visitors and measured landscape heterogeneity within UGS. In other words, these results suggest that visitors are able to perceive both landscape compositional and configurational heterogeneity within UGS. Landscape configurational heterogeneity is precisely perceived through the mixing of land-cover types (i.e., Interspersion and Juxtaposition IJI). Following previous studies [START_REF] Dramstad | Integrating landscape-based values: Norwegian monitoring of agricultural landscapes[END_REF][START_REF] Fuller | Psychological benefits of greenspace increase with biodiversity[END_REF][START_REF] Hand | A novel method for fine-scale biodiversity assessment and prediction across diverse urban landscapes reveals social deprivation-related inequalities in private, not public spaces[END_REF], these results validate our hypothesis that landscape heterogeneity is an environmental parameter within UGS that is related to species diversity while also being perceivable by visitors. This supports the work of Schwartz et al. (2014) who concluded that increasing structural complexity in UGS could be more effective at raising visitor's awareness for biodiversity than increasing species diversity, which requires a higher level of identification skills.

A c c e p t e d m a n u s c r i p t

Does landscape heterogeneity within UGS have a positive impact on visitors' psychological restoration?

The scores of psychological restoration were highly and significantly positively correlated with the landscape configurational heterogeneity metric IJI 3 . However, contrary to what we expected they were not correlated with the landscape compositional heterogeneity metric SHDI 1-5 . This result confirms a positive correlation between psychological restoration of visitors and only measured landscape configurational heterogeneity within UGS. Visitors' psychological restoration is precisely related to the mixing of land-cover types. This result supports previous studies showing that visitors' feeling of well-being within UGS is related to the whole landscape rather than to a number of species or elements [START_REF] Dramstad | Integrating landscape-based values: Norwegian monitoring of agricultural landscapes[END_REF][START_REF] Voigt | Does diversity matter? The experience of urban nature's diversity: Case study and cultural concept[END_REF]. Our finding that visitors' psychological restoration is related to the spatial arrangement of land-covers types rather than their diversity can be explained by previous studies suggesting that visitors experience UGS as a green atmosphere apprehended as a whole (Le [START_REF] Bot | L'expérience subjective de la "nature": Réflexions méthodologiques (The subjective experience of "nature": Methodological reflections)[END_REF], and not through attention to specific details [START_REF] Leslie | Perceived and objectively measured greenness of neighborhoods: Are they measuring the same thing?[END_REF].

With our findings, we were able to identify that within UGS the mixing of land-cover types is a landscape heterogeneity parameter that is perceived by visitors and beneficial to their psychological restoration. This suggests that landscape heterogeneity can indeed begin to elucidate the relationship demonstrated by previous studies between species diversity and psychological restoration of visitors within UGS.

However, it should be noted that the relationship established by landscape ecology theories between species diversity and landscape heterogeneity is not always positive [START_REF] Costanza | Multi-scale environmental heterogeneity as a predictor of plant species richness[END_REF]. As increasing landscape heterogeneity can inversely decrease habitat patch size, it can have potential negative consequences for specialist species [START_REF] Redon | Effects of increasing landscape heterogeneity on local plant species richness: How much is enough?[END_REF]. Urban species have been shown to be mainly A c c e p t e d m a n u s c r i p t generalists [START_REF] Clergeau | Manifeste pour la ville biodiversitaire[END_REF], which might outweigh this limitation. Furthermore, if species diversity is favored by landscape heterogeneity, i.e., diversity and spatial arrangement of habitats, species diversity is also positively influenced by habitat type. Different habitats can have different impacts on species diversity, e.g., lawns are relatively poor at supporting species diversity compared to meadows [START_REF] Southon | Perceived speciesrichness in urban green spaces: Cues, accuracy and well-being impacts[END_REF]. It is thus plausible that psychological restoration of visitors within UGS is more strongly associated with the ability of habitats at supporting species diversity rather than habitat diversity per se. Exploring this hypothesis in subsequent studies could bring further the understanding of the psychological well-being experienced by visitors within UGS.

Is psychological restoration of visitors within UGS related to their perception of landscape heterogeneity?

The highest significant correlation we evidenced was between the scores of psychological restoration and the scores of perceived landscape heterogeneity. This result confirms a correlation between psychological restoration of visitors and their perception of landscape heterogeneity within UGS. Following previous studies [START_REF] Coldwell | Visits to urban green-space and the countryside associate with different components of mental well-being and are better predictors than perceived or actual local urbanization intensity[END_REF][START_REF] Dallimer | Biodiversity and the feel-good factor: Understanding associations between self-reported human well-being and species richness[END_REF], it also implies that visitors' psychological restoration is more influenced by landscape heterogeneity they perceive than by measured landscape heterogeneity. Yet, our results evidenced that visitors are able to perceive measured landscape heterogeneity. This suggests that there are other aspects than landscape heterogeneity as measured within the field of ecology that may influence its perception by visitors, and thus the psychological restoration they gain from landscape heterogeneity within UGS.

Studies have shown that landscape perception can be influenced by personal and cultural particularities or experiences [START_REF] Priego | Perception and value of nature in urban landscapes: A comparative analysis of cities in Germany, Chile and Spain[END_REF][START_REF] Kaplan | The experience of nature : a psychological perspective[END_REF]. When taking into account visitors' gender, we found a relationship between perceived A c c e p t e d m a n u s c r i p t and measured landscape heterogeneity, as well as between psychological well-being and perceived landscape heterogeneity merely for women. This could partly be explained by studies showing that women have a tendency to prefer natural over designed vegetation [START_REF] Lindemann-Matthies | The influence of plant diversity on people's perception and aesthetic appreciation of grassland vegetation[END_REF]. However, the underlying factors remain unclear, as a relationship between psychological well-being and measured landscape heterogeneity was found merely for men. When taking into account visitors' childhood environment, we found a relationship between perceived and measured landscape heterogeneity, as well as between psychological well-being and landscape heterogeneity (perceived and measured) merely for visitors who grew up in a rural childhood environment.

This supports studies showing that lack of nature exposure during childhood diminishes perceptual experiences of natural landscapes and emotional connection to nature [START_REF] Lindemann-Matthies | How many species are there? Public understanding and awareness of biodiversity in Switzerland[END_REF], which has been associated with reduced psychological well-being [START_REF] Shanahan | The health benefits of urban nature: How much do we need?[END_REF].

A larger set of socio-demographic variables would have increased our understanding of the relationships between landscape heterogeneity and psychological well-being of visitors within UGS. For example, educational qualifications, income and employment status have especially been shown to have a significant impact on individual psychological well-being [START_REF] Hoyle | All about the "wow factor"? The relationships between aesthetics, restorative effect and perceived biodiversity in designed urban planting[END_REF][START_REF] White | Would you be happier living in a greener urban area? A fixed-effects analysis of panel data[END_REF]. It should also be noted that as this study is confined to a site specific context, the scores of perceived landscape heterogeneity could have been influenced by geographical and local specificities, and a possible shared cultural background [START_REF] Voigt | Does diversity matter? The experience of urban nature's diversity: Case study and cultural concept[END_REF].

Do all land-covers mapped influence visitor's perception of landscape heterogeneity and psychological restoration within UGS?

A c c e p t e d m a n u s c r i p t

The scores of perceived landscape heterogeneity and the scores of psychological restoration were both highly and significantly correlated with the landscape configurational heterogeneity metric IJI 3 . The Map 3 represented the distribution of six land-cover types: woodlands, shrubs, herbaceous areas, flower areas, water areas and mineral surfaces (see Table 1 andAppendix B). This means that, within the 13 UGS, visitors perceived and gained psychological restoration from the mixing of precisely these six land-cover types. Therefore, the four land-cover types we mapped distinctly because they favor species diversity within UGS (i.e., lawns, meadows, flowering shrubs, and flower beds) do not all as well influence visitors' perception of landscape heterogeneity and psychological restoration. The fact that visitors perceived flower areas distinctly, but not the flowering shrubs from the flower beds, supports a recent study showing that visitor's perception of flowers within UGS is influenced by color diversity rather than species diversity [START_REF] Hoyle | Plant species or flower color diversity? Identifying the drivers of public and invertebrate response to designed annual meadows[END_REF]. This result also implies that visitors perceived flower areas and herbaceous areas as a whole, i.e., did not distinguish flowering shrubs from flower beds, and lawns from meadows. This brings up the question of scale when exploring visitors' perception of landscape heterogeneity within UGS. We used metrics based on a land-cover map, as it has been evidenced to provide good estimates of landscape heterogeneity [START_REF] Jorgensen | Shades of green: Measuring the ecology of urban green space in the context of human health and well-being[END_REF][START_REF] Rocchini | Remotely sensed spectral heterogeneity as a proxy of species A c c e p t e d m a n u s c r i p t diversity: Recent advances and open challenges[END_REF]. But studies have pointed out the difficulty in translating a twodimensional world view into a ground-level representation that relates to the human "perceptible realm" [START_REF] Dramstad | Integrating landscape-based values: Norwegian monitoring of agricultural landscapes[END_REF][START_REF] Gobster | The shared landscape: What does aesthetics have to do with ecology[END_REF]. In a UGS, each individual areas of land-cover type has its own internal structure and spatial specificities [START_REF] Hoyle | All about the "wow factor"? The relationships between aesthetics, restorative effect and perceived biodiversity in designed urban planting[END_REF], which could be perceived by visitors more intensely than the overall heterogeneity. This could notably depend on their activity and movement around the site (sitting vs. running), or the extent to which they use it fully [START_REF] Carrus | Go greener, feel better? The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban green areas[END_REF]. Exploring at which A c c e p t e d m a n u s c r i p t scales visitors perceive landscape heterogeneity within UGS the most, especially through a more nuanced understanding of the specific form, composition and character of different landcover types, might bring our findings further.

Conclusion

Our results demonstrated that visitors are able to perceive both compositional and configurational heterogeneity within UGS. They perceive configurational heterogeneity precisely through the mixing of woodlands, shrubs, herbaceous areas, flower areas, water areas and mineral surfaces. We found that visitors' psychological restoration is related merely to landscape configurational heterogeneity, precisely to the same landscape pattern that they are able to perceive. We thus identified that the mixing of different land-cover types is an environmental parameter within UGS that is related to species diversity while also being perceivable by visitors and beneficial to their psychological restoration. Our results also suggested that visitors' psychological restoration is more influenced by landscape heterogeneity they perceive than by measured landscape heterogeneity. This highlights the importance of the subjectivity of human perception in exploring the relationships between landscape heterogeneity and psychological restoration of visitors within UGS.

Based on our results and on the positive relationship stated by landscape ecology theories between landscape heterogeneity and species diversity, we propose that the relationship demonstrated by previous studies between species diversity and psychological restoration of visitors within UGS could be the consequence of a relationship between landscape configurational heterogeneity and psychological restoration of visitors. As stated by [START_REF] Jorgensen | Shades of green: Measuring the ecology of urban green space in the context of human health and well-being[END_REF], landscape heterogeneity may be one of the most promising UGS measures, with the potential to integrate various disciplinary perspectives and scales.

A c c e p t e d m a n u s c r i p t Such research should be instrumental for planning and management of UGS. One of the current main challenges is to understand how to shape their vegetation in order to increase both biodiversity and psychological well-being of visitors [START_REF] Harris | Green space context and vegetation complexity shape people's preferences for urban public parks and residential gardens[END_REF][START_REF] Jennings | The influence of attitudes and perception of tree benefits on park management priorities[END_REF][START_REF] Wang | Ecological wisdom as an emerging field of scholarly inquiry in urban planning and design[END_REF]. Based on our results, we identified that a step towards this goal would be to mix woodlands, shrubs, herbaceous areas, flower areas, water areas and mineral surfaces on the whole site. A way to do so could be to plant vegetation taking into consideration the hierarchy of different heights to increase volume in the scene and create visual depth and complexity [START_REF] Kaplan | The experience of nature : a psychological perspective[END_REF], or to create fluid transitions between different vegetation layers (Nassaeur, 1995). Furthermore, according to [START_REF] Gobster | The shared landscape: What does aesthetics have to do with ecology[END_REF], attention to the ecological value of a landscape can be influenced by the impact of this value on its perceived aesthetic quality. Therefore, our results could partly be explained by previous studies evidencing that within UGS aesthetic qualities often emerge from landscape structural diversity [START_REF] Goodness | Exploring the links between functional traits and cultural ecosystem services to enhance urban ecosystem management[END_REF][START_REF] Sahraoui | Spatial modeling of landscape aesthetic potential in urban-rural fringes[END_REF], and from flowering [START_REF] Goodness | Exploring the links between functional traits and cultural ecosystem services to enhance urban ecosystem management[END_REF][START_REF] Nassauer | Messy ecosystems, orderly frames[END_REF]. This suggests that visitor's ability to perceive design and management actions in favor of landscape heterogeneity within UGS could be enhanced if those actions had a positive impact on its aesthetic quality.

More research is needed to better understand the intricate relationships between psychological restoration of visitors and perceived vs. measured biodiversity within UGS, and how these insights can be applied to planning and management practices. Following our study and others [START_REF] Dramstad | Integrating landscape-based values: Norwegian monitoring of agricultural landscapes[END_REF][START_REF] Hunter | Defining and measuring the social-ecological quality of urban greenspace: A semi-systematic review[END_REF]Nassaeur, 2012), we judge that there is especially a need to identify more landscape metrics related to species diversity within UGS that include human perception and psychological well-being. Benjamini-Hochberg P-values total scores of psychological well-being and scores of psychological restoration 0,001 0,024666667 scores of perceived landscape heterogeneity and total scores of psychological well-being 0,002 0,024666667 total scores of psychological well-being and statement 2 0,002 0,024666667 total scores of psychological well-being and statement 10 0,003 0,02775 scores of perceived landscape heterogeneity and total scores of psychological well-being given by women 0,004 0,0296 total scores of psychological well-being and statement 1 0,005 0,030833333 total scores of psychological well-being and statement 9 0,006 0,031714286 total scores of psychological well-being and statement 8 0,008 0,035878788 scores of perceived landscape heterogeneity and total scores of psychological well-being given by visitors who grew up in a rural childhood environment 0,009 0,035878788 total scores of psychological well-being and IJI3 0,012 0,035878788 total scores of psychological well-being and statement 4 0,012 0,035878788 scores of perceived landscape heterogeneity and scores of psychological restoration 0,013 0,035878788 total scores of psychological well-being and statement 5 0,016 0,035878788 scores of perceived landscape heterogeneity and SHDI1 0,021 0,035878788 scores of perceived landscape heterogeneity given by women and IJI3 0,021 0,035878788 scores of perceived landscape heterogeneity and SHDI4 0,023 0,035878788 scores of perceived landscape heterogeneity given my women and SHDI4 0,024 0,035878788 scores of perceived landscape heterogeneity and IJI3 0,024 0,035878788 total scores of psychological well-being given by men and IJI3 0,024 0,035878788 scores of perceived landscape heterogeneity and SHDI5 0,025 0,035878788 scores of perceived landscape heterogeneity given by women and SHDI1 0,026 0,035878788 total scores of psychological well-being and statement 7 0,026 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and SHDI1 0,027 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and SHDI2 0,028 0,035878788 scores of perceived landscape heterogeneity given by women and SHDI3 0,029 0,035878788 IJI3 and scores of psychological restoration 0,029 0,035878788 scores of perceived landscape heterogeneity and SHDI2 0,03 0,035878788 scores of perceived landscape heterogeneity given by women and SHDI2 0,031 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and SHDI3 0,031 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and SHDI4 0,031 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and SHDI5 0,031 0,035878788 scores of perceived landscape heterogeneity given by visitors who grew up in a rural childhood environment and IJI3 0,032 0,035878788 total scores of psychological well-being and statement 3 0,032 0,035878788 total scores of psychological well-being given given by visitors who grew up in a rural childhood environment and IJI3 0,035 0,038088235 total scores of psychological well-being and statement 6 0,037 0,039055556 scores of perceived landscape heterogeneity and SHDI3 0,038 0,039055556 scores of perceived landscape heterogeneity given by women and SHDI5 0,041 0,041 
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Figure 1 .

 1 Figure 1. Location map of the 13 UGS throughout the 12 neighborhoods of Rennes (Brittany, France).

Figure 2 .

 2 Figure 2. General scheme of the compiled correlations established between i) the landscape heterogeneity metrics SHDI 3 and IJI 3 , ii) the scores of perceived landscape heterogeneity, and iii) the scores of psychological restoration.

  

Table 3

 3 Results (|R| values) of the Pearson correlations made between i) the scores of perceived landscape heterogeneity, ii) the total scores of psychological well-being, and iii) the five landscape heterogeneity metrics based on the five maps. Significance of the correlations (p-values) are symbolized as 0.01<p<0.05=*, 0.001<p<0.01=**, p<0.001=***.

	Scores computed with the questionnaires Landscape heterogeneity metrics
	SHDI1 IJI1	AI1	LSI1 CONTAG1
	Scores of perceived landscape heterogeneity Total scores of psychological well-being 0.33 0.60* SHDI2 IJI2 0.20 0.39 Scores of perceived landscape heterogeneity 0.60* 0.38 Total scores of psychological well-being 0.17 0.41 SHDI3 IJI3 Scores of perceived landscape heterogeneity 0.61* 0.63* 0.016 0.39 -0.46 0.011 0.38 -0.29 0.33 0.38 -0.10 AI2 LSI2 CONTAG2 0.060 0.33 -0.41 0.42 0.24 0.054 AI3 LSI3 CONTAG3 Total scores of psychological well-being 0.24 0.64* 0.30 0.38 -0.16 SHDI4 IJI4 AI4 LSI4 CONTAG4 Scores of perceived landscape heterogeneity 0.60* 0.41 0.059 0.33 -0.44 m a n u s c r i p t
	Total scores of psychological well-being 0.14 SHDI5 IJI5 0.37 Scores of perceived landscape heterogeneity 0.60* 0.55 Total scores of psychological well-being 0.25 0.57 A c c e p t e d	0.42 0.24 0.022 AI5 LSI5 CONTAG5 0.015 0.39 -0.41 0.30 0.38 -0.10

Table 4

 4 Results (|R| values) of the Pearson correlations made between i) the scores of perceived landscape heterogeneity and ii) the total scores of psychological well-being both taking into account gender and childhood environment of visitors, and iii) the 5 landscape heterogeneity metrics based on the 5 maps. Significance of the correlations (p-values) are symbolized as 0.01<p<0.05=*, 0.001<p<0.01=**, p<0.001=***.

	Gender			
	Scores computed with the questionnaires	Landscape heterogeneity metrics		Scores computed with the questionnaires
				Scores of perceived landscape heterogeneity
	Scores of perceived landscape heterogeneity given by men Scores of perceived landscape heterogeneity given by women Total scores of psychological well-being given by men Total scores of psychological well-being given by women Childhood environment Scores computed with the questionnaires Scores of perceived landscape heterogeneity given by visitors who grew up in a urban environment	SHDI1-5 0.47<R<0.59 0.63*<R<0.64 * 0.015<R<0.20 0.14<R<0.27 Landscape heterogeneity metrics IJI3 AI3 0.44 0.01 0.63 * 0.031 0.24 0.29 LSI3 CONTAG 3 0.50 -0.45 0.63 * 0.12 0.40 0.033 0.42 0.47 0.51 -0.012 SHDI1-5 IJI3 AI3 LSI3 CONTAG 3 0.45<R<0.46 0.49 0.015 0.32 0.40 m a n u s c r i p t given by men given by women 1 _ _ 1 0.47 _ _ 0.73** Scores computed with the questionnaires Scores of perceived landscape heterogeneity given by visitors who grew up in an urban environment given by visitors who grew up in a rural environment 1 _
	Scores of perceived landscape heterogeneity given by visitors who grew up in a rural environment Total scores of psychological well-being given by visitors who grew up in a urban environment Total scores of psychological well-being given by visitors who grew up in a rural environment A c c e p t e d 0.62*<R<0.63 * 0.62 * 0.20<R<0.36 0.57 0.35 0.17 0.12<R<0.29 0.64 * 0.19	0.20 0.35 0.24 0.11 0.49 0.025	_ 0.53 _	1 _ 0.75**

Table 5

 5 Results (|R| values) of the Pearson correlations made between i) the total scores of psychological well-being, ii) the two distinguished scores of psychological well-being, iii) the scores of perceived landscape heterogeneity, and iv) the five landscape heterogeneity metrics based on the Map 3. Significance of the correlations (p-values) are symbolized as 0.01<p<0.05=*, 0.001<p<0.01=**, p<0.001=***.

		Scores computed with the questionnaires	Landscape heterogeneity metrics
		Total scores of psychological well-being	Scores of perceived landscape heterogeneity	SHDI3 IJI3	AI3	LSI3 CONTAG3
	Scores of psychological restoration	0.97***	0.69*	0.11	0.60* 0.42 0.27 0.0042
	Scores of psychological				
	well-being related to the	0.43	0.51	0.54	0.43 0.31 0.50 -0.58
	use of UGS				

Table 6

 6 Results (|R| values) of the Pearson correlations made between the total scores of psychological well-being and the individual scores of the 15 statements. Significance of the correlations (p-values) are symbolized as 0.01<p<0.05=*, 0.001<p<0.01=**, p<0.001=***.

		Individual scores of the 10 statements measuring psychological restoration		
		Stat. 1	Stat. 2	Stat. 3 Stat. 4	Stat. 5	Stat. 6	Stat. 7	Stat. 8	Stat. 9
	Total scores of psychological well-being	0.89**	0.88**	0.60*	0.84*	0.83*	0.74*	0.72*	0.82**	0.86**
		Individual scores of the five statements measuring				
		psychological well-being related to the use of UGS				
		Stat. 11 Stat. 12 Stat. 13 Stat. 14 Stat. 15				
	Total scores of psychological well-being	0.43	0.19	0.48	0.005	0.20				

Table 7

 7 Results of the Benjamin-Hochberg procedure with a discovery rate of 0.05.

		Original P-values
	Correlations between...	(sorted from smallest
		to largest)

A c c e p t e d m a n u s c r i p t 

A c c e p t e d m a n u s c r i p t