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ABSTRACT 

People relate to nature physically, cognitively and emotionally, and this relationship 

fosters their well-being. There are several types of environments that vary according to their 

degree of naturalness, raising the question of whether they each exert different effects on 

people, connectedness and well-being. In order to study the extent to which environmental 

connectedness and well-being are a function of viewing different types of nature, we 

conducted a study with 454 participants from five different countries, who viewed images 

on a computer screen of one of three types of environment (totally natural, quasi-natural or 

non-natural) and responded to a series of associated items. The results of a mediation 

analysis showed an indirect effect of type of environment on well-being through positive 

and negative affect and connectedness to nature. The corresponding ANOVAs revealed 

differences in the connectedness and well-being elicited by different types of environment, 

and in preference: totally natural and quasi-natural environments (with no differences 

between them) showed differences with non-natural environments. Therefore, our study 

results suggest the usefulness of images of natural environments in fostering people's well-

being and connectedness to nature.  
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1. INTRODUCTION 

Throughout time and cultures, people have believed that contact with nature is 

beneficial to health and that natural elements such as plants or water have the capacity to 

alleviate anxiety and help us to cope with everyday stress (e.g. Hartig, Mang & Evans, 1991). 

This belief has even led to the extreme of viewing nature as a product advertised and sold 

for its positive effects. Research has shown that contact with nature increases levels of 

subjective well-being (e.g. Marselle, Irvine & Warber, 2014) and positive affect (Izenstark, 

Ravindran, Rodriguez & Devine, 2021), reduces stress (e.g. Tyrväinen et al., 2014) and 

improves human cognition (e.g. Berman, Jonides & Kaplan, 2008; Mayer, Frantz, 

Bruehlman-Senecal & Dolliver, 2009). Thus, well-being has become one of the most popular 

variables in environmental psychology (Olivos & Clayton, 2017). This can be both 

eudaimonic and hedonic, with each being associated with different forms of contact. For 

instance, White, Pahl, Wheeler, Depledge, and Fleming (2017) observed that a greater 

frequency with which people visit natural environments is associated with higher levels of 

eudaimonic well-being, while occasional visits to natural environments are associated with 



hedonic well-being or, more specifically, with positive affect. Various theories have been 

proposed to explain this effect of nature. For example, Ulrich’s stress reduction theory 

(1979) states that contact with nature promotes people’s health by helping to alleviate the 

stress of everyday life. In contrast to the stress response, restoration includes numerous 

positive psychological changes, based on an evolutionary preference for natural 

environments. Meanwhile, Kaplan and Kaplan’s (1989) attention restoration theory states 

that nature has the capacity to replenish attention levels fatigued by the cognitive effort 

involved in prolonged attention, by means of unconscious processes triggered by the 

presence of natural environments, because interaction with nature requires the use of 

faculties of concentration that are not habitually employed. This theory has also been linked 

to a preference for natural environments (e.g. Korpela & Hartig, 1996), which may play an 

important role in facilitating restoration by attracting people to such environments (Herzog, 

Maguire & Nebel, 2003).  

Lastly, Mayer et al. (2009) have proposed that contact with nature increases people’s 

level of well-being due to connectedness with nature, which acts as a mediating mechanism 

between the two. The relationship between connectedness to nature and well-being has been 

systematically observed in the literature, as evidenced by the recent meta-analysis conducted 

by Pritchard, Richardson, Sheffield and McEwan (2020). This mechanism has been 

conceptualize for different authors, who refers to it as “emotional affinity toward nature” 

(Kals, Schumacher & Montada, 1999), “Inclusion of Nature in Self” (Schultz, 2001), 

“environmental identity” (Clayton, 2003), “connectedness to nature” (Mayer & Frantz, 

2004), “connectivity with nature” (Dutcher, Finley, Luloff & Johnson, 2007), “Nature 

Relatedness” (Nisbet, Zelenski & Murphy 2009) and “love and care for nature” (Perkins, 

2010). However, despite the different concepts and measures, these are all expressions of 

the same construct: a subjective connection to nature (Capaldi, Dopko & Zelenski, 2014; 

Tam, 2013). These relations between Nature and human-being refer not only to how nature 

forms part of individuals' identity, but also to how individuals perceive themselves as a part 

of nature (Dutcher et al., 2007). 

The study of subjective well-being has basically been guided by two concepts (Ryff & 

Keyes, 1995). The first of these uses life satisfaction —the degree to which people perceive 

their life as being close to their ideal of a good life— as an indicator of subjective well-being. 

The second refers to a predominance of positive over negative affect. Positive affect reflects 

the degree to which a person feels excited, active and alert, in a state of high energy, with 

maximum focus and pleasure (Watson, Clark & Tellegen, 1988). Negative affect is a state 



of distress and displeasure, and includes moods such as anger, contempt, disgust, guilt, fear 

and anxiety. Both dimensions, however, have been found to be independent, and therefore 

the balance between them has been taken as an index of happiness (Ryff, 1989). In this work, 

subjective well-being will be understood on the basis of this second perspective. As Diener 

(2000) points out, people will have higher levels of well-being when they experience many 

positive emotions and few negative emotions. 

These three factors have been linked to contact with nature, with the research showing 

higher levels of life satisfaction and positive affect, as well as lower levels of negative affect, 

after contact with it (Biedenweg, Scott & Scott, 2017; Mayer et al., 2009). However, it is not 

always possible for people to access nature because of changes in how we now live: the 

majority of day-to-day tasks are performed in an urban world and people frequently lack 

sufficient time or resources to engage in activities in non-urban natural spaces. 

Given many people’s distance from the rural world, simulated nature may provide an 

alternative for those for whom contact with real nature is not possible, as it has also been 

shown to have beneficial effects (e.g.: Kjellgren & Buhrkall, 2010). Several studies have 

reported that, regardless of the format, contact with nature via video (Laumann, Gärling & 

Stormark, 2003), sounds (Alvarsson, Wiens & Nilsson, 2010) and photographs (Berto, 2005) 

have a positive effect on people. In a study of sounds, for example, Haga, Halin, Holmgren 

and Sörqvist (2016) found that participants’ simple belief that the sound they were hearing 

came from nature aroused higher levels of well-being than when they believed it came from 

a city. Thus, the meanings people attribute to nature and what they subjectively consider 

natural may affect the capacity of nature to enhance well-being. 

In this respect, it has been found that people distinguish between various types of 

natural environment based on their degree of human intervention (Mausner, 1996; Pasca, 

Aragonés & Fraijo, 2020). Thus, environments lie on a continuum from most to least human-

intervened, each possessing different characteristics. Taking this variable into account, the 

extreme (totally natural and non-natural) and intermediate (quasi-natural) categories have 

been shown to be well and identically defined in two different cultural contexts. This raises 

the question of whether each of them exerts a different effect on people, connectedness and 

well-being, along the lines indicated by Carrus et al. (2013), who found that people perceive 

different degrees of restorative potential according to each environment’s degree of 

naturalness, i.e. the degree to which an environment is considered to be natural. 



Consequently, the aim of our study was to examine the extent to which people’s well-

being is influenced by looking at different types of environment, and to determine their 

preference for and connectedness with these.  

2.  Pilot study 

In order to achieve our objective, we conducted an initial pilot study to select the 

stimuli for our study, in which simulated nature would be investigated by means of 

photographs.  

Although a previously validated set of photographs was available (Pasca et al., 2020), 

they were not of sufficient quality to be enlarged.  

2.1 Method 

2.1.1 Participants 

A total of 35 students from the Faculty of Psychology at the Complutense University 

of Madrid (Spain) participated in the selection of stimuli for this study. 

2.1.2 Instruments and procedures 

First, 30 photographs were selected based on Mausner’s (1996) definition of the 

extreme and intermediate categories of different environments  (“totally natural”, “quasi-

natural” and “non-natural”), which have subsequently been shown to be perceived 

differently in terms of degree of naturalness (Pasca et al., 2020). To this end, we conducted 

a search on Google to identify public domain photographs of high quality, since they would 

subsequently require enlargement.  

Participants then answered an online questionnaire in which they had to evaluate each 

of the 30 photographs, the first 10 of which belonged to the “totally natural” category, the 

next 10 to the “quasi-natural” category and the last 10 to the “non-natural” category. Four 

photographs from the same category, validated in a previous study (Pasca et al., 2020), 

appeared at the top of the screen. Below these images appeared one of the new photographs 

selected for evaluation, theoretically corresponding to the same category as the four shown 

above. At the bottom of the screen, participants had to indicate the extent to which the 

photograph shown below belonged to the same category as the four shown above, using a 7-

point scale where 1 meant not at all and 7 meant very much. They evaluated each of the 30 

photographs using the same procedure. 

2.2 Results 

Thirty t-tests were performed for one sample, comparing the mean category 

membership of each photograph against a value of 3.5 (mean value on the rating scale). As 



shown in Table 1, we selected the five photographs from each category whose means showed 

the greatest statistically significant positive differences with the test value. Thus, 

photographs 2, 3, 4, 6 and 8 were selected for the “totally natural” category; 11, 12, 14, 15 

and 16 for the “quasi-natural” category; and 21, 23, 24, 26 and 28 for the “non-natural” 

category. 

Table 1: mean differences with the test value of 3.5 

Photograph M SD T Difference in means 

1 4.31 1.69 2.84 0.81** 

2 5.17 1.42 6.94 1.67**a 

3 4.69 1.43 4.90 1.19**a 

4 5.29 1.47 7.20 1.79**a 

5 4.34 1.64 3.03 0.84** 

6 5.86 1.22 11.47 2.36**a 

7 4.31 1.49 3.23 0.81** 

8 4.57 1.63 3.88 1.07**a 

9 4.00 1.46 2.03 0.50 

10 3.46 1.60 -0.16 -0.04 

11 6.49 0.82 21.60 2.99**a 

12 6.00 1.14 13.00 2.50**a 

13 4.57 1.20 5.30 1.07** 

14 5.83 0.82 16.76 2.33**a 

15 5.63 0.84 14.94 2.13**a 

16 6.17 0.92 17.12 2.67**a 

17 5.06 1.06 8.73 1.56** 

18 4.69 1.43 4.90 1.19** 

19 5.40 1.03 10.86 1.90** 

20 3.74 1.92 0.75 0.24 

21 5.43 1.67 6.84 1.93**a 

22 3.91 1.87 1.31 0.41 

23 5.66 1.03 12.42 2.16**a 

24 5.77 1.26 10.65 2.27**a 

25 3.77 1.85 0.87 0.27 

26 5.40 1.14 9.84 1.90**a 

27 4.94 1.51 5.64 1.44** 

28 5.34 1.59 6.86 1.84**a 

29 4.23 1.73 2.49 0.73* 

30 4.51 1.69 3.56 1.01** 

Note. Photographs 1-10 belong to the “totally natural” category, 11-20 

to the “quasi-natural” category and 21-30 to the “non-natural” category. 

Test value = 3.5 

*p < 0.05; **p < 0.01 

a = photograph selected for study 1 

 

 



3.  Study 1 

After selecting the study stimuli, we performed a further study to examine the extent 

to which people’s well-being is influenced by viewing different types of environment and 

determine their preference for and connectedness to these. We adopted a mediational model, 

hypothesising that positive and negative affect and connectedness to nature can act as 

mediators in explaining well-being according to different types of environment based on 

their degree of naturalness. 

3.1 Method 

3.1.1 Participants 

Study participants comprised 454 students from five countries: Spain (n = 93), Mexico 

(n = 92), Italy (n = 96), France (n = 88) and Portugal (n = 85). Of these, 78.4% were women, 

and the mean age was 20.92 (SD = 3.15). A detailed description of the sample by country 

can be found in table 2. Data can be found on the Open Science Framework 

https://osf.io/ucr86/. 

Table 2: Mean (and standard deviation) age and gender distribution by country. 

 Mean age % of women 

Spain 20.08 (0.181) 71.0 

Mexico 20.09 (0.240) 98.9 

Italy 20.96 (0.175) 68.8 

France 21.86 (0.583) 79.5 

Portugal 19.56 (0.238) 74.1 

 

3.1.2 Design 

We used an experimental design in which participants from each country were 

randomly assigned to one of three experimental groups (Table 3): “totally natural” condition, 

“quasi-natural” condition and “non-natural” condition.   

Table 3: sample size for each condition by country 

Country Condition N 

Spain Totally natural 30 

 Quasi-natural 30 

 Non-natural 33 

Mexico Totally natural 32 

 Quasi-natural 30 

 Non-natural 30 

Italy Totally natural 34 

https://osf.io/ucr86/


 Quasi-natural 30 

 Non-natural 32 

France Totally natural 30 

 Quasi-natural 28 

 Non-natural 30 

Portugal Totally natural 28 

 Quasi-natural 30 

 Non-natural 27 

 

3.1.3 Instruments and procedures 

In this study, we used the 15 photographs (see Figure 1) obtained for the three 

environment categories. 

A computer software was designed and developed specifically for the study with three 

versions (“totally natural”, “quasi-natural” and “non-natural”), each containing images from 

the corresponding environment category. The software presented the first of the five 

photographs from the corresponding category for 30 seconds in full-screen mode. Then, the 

next screen opened automatically, displaying the same image at a reduced size followed by 

an item adapted from the INS (Inclusion of Nature in Self; Schultz, 2001) asking about the 

degree to which the participant felt included in the landscape shown – instead the degree to 

which they felt included in the general term “Nature” -. Participants had to choose one of the 

pairs of concentric circles, each of which represents the greater or lesser overlap between 

human beings and nature. This was followed by the presentation of another item in visual 

analogue scale format from 0 to 100, asking about the degree of happiness that it aroused in 

the participant. This measure of happiness was included as it has been suggested that it is 

the term by which people mean subjective well-being (Diener, 2000; Seligman & 

Csikszentmihalyi, 2000; Diener, Oishi & Tay, 2018), happiness has been used in the 

literature as a measure of well-being (Li, Su, Xiao, Zhang, & Lin, 2021; Proyer, Gander, 

Brauer, & Chick, 2021; Proyer, Gander, Wellenzohn, & Ruch, 2017). Next, the second 

image was shown for 30 seconds, and the same procedure was followed until all five 

photographs corresponding to the category had been presented. Once the five photographs 

and their corresponding items had been presented, we continued with a new situation in 

which connectedness to nature was measured using a reduced 7-item version of the 

Connectedness to Nature Scale (CNS; Pasca, Aragonés & Coello, 2017). Since this version 

of the CNS is in Spanish, for the other versions of the software, the seven corresponding 

items were extracted from the Italian (Pirchio, Passiatore, Panno, Cipparone & Carrus, 



2021), French (Navarro, Olivos & Fleury-Bahi, 2017) and Portuguese (Loureiro & Veloso, 

2014) adaptations of the CNS. 

Instead of presenting all scale items together on a single screen, each item was 

presented separately on consecutive screens. Following the onscreen instruction “taking into 

account the following landscapes...”, each of the five images that participants had viewed 

previously were shown again with the corresponding item beneath. Subsequently, following 

the same format as in the previous scale and presenting the same five photographs, the 

positive and negative affect scale (PANAS; Watson et al., 1988) was presented, with each 

item appearing separately in sequence. Specifically, in the software used in Spain and 

Mexico, the López-Gómez, Hervás and Vázquez (2015) adaptation was used; the version of 

Terraciano, McCrae and Costa (2003) was used for the Italian language software; the version 

of Caci and Baylé (2007) was used for the French software; and the Galinha and Pais-Ribeiro 

(2005) version was used for the Portuguese software. Finally, to measure preference, 

participants were asked on a new screen to rate how much they liked each of the landscapes, 

one by one. 

The software required installation in a computer classroom, where participants 

completed the tests, and was translated from the Spanish version into the vernacular 

language of each country. 

 

   

Totally natural Quasi-natural Non-natural 

 

Figure 1. Example of photographs used in the software 

 

3.2 Results 

To test our meditational hypotheses concerning the relationship between naturalness 

and well-being, we used the PROCESS macro for SPSS (Hayes, 2013), which 

simultaneously tested the role of positive and negative affect, as well as CNS, as mediators. 

A bootstrapping procedure (with 5,000 bootstrap samples) was used to estimate 95% bias-

corrected confidence intervals (bias-corrected; BC 95% CI). A BC 95% CI that does not 



include zero provides evidence of a significant indirect effect (MacKinnon, Krull, & 

Lockwood, 2000; Preacher & Hayes, 2008). As shown in Figure 1, the model provided 

estimates of the total, direct, and indirect effects of the naturalness on well-being through 

positive and negative mood and CNS. Mediating analyses revealed significant indirect 

effects of naturalness on well-being through positive mood (point estimate = 1.82, BC 95% 

CI = 0.89 to 2.93), negative mood (point estimate = 0.77, BC 95% CI = 0.13 to 1.53) and 

CNS (point estimate = 0.47, BC 95% CI = 0.08 to 1.03) (see Figure 2).   

 

Figure 2. Mediation model, showing the effect of naturalness on well-being through 

positive and negative mood and connectedness to nature. NOTE: Path values represent 

standardised regression coefficients. The (c1) value represents the effect, from bootstrapping 

analyses, of naturalness on well-being after the mediators are included. Dotted line (c) 

represents the effect of naturalness on well-being prior to inclusion of the mediating 

variables. *p < .05; **p < .01; ***p < .001. 

 

We further investigated whether our mediating model was affected by the addition of 

covariates, such as participants’ gender and age, and found that the indirect effects did not 

substantially change. None of the indirect effects 95% CIs contained 0. We found a 

positive and significant relationship between age and CNS (β = .15, p < .0001), whereas 

analyses showed a negative and significant relationship between age and negative mood (β 

= -.11, p < .001). Older participants showed a less negative mood and a greater CNS. We 



further tested whether the paths of the model (i.e. a1, b1, a2, b2, a3, b3, c; see Figure 1) 

varied as a function of the country where we collected the data. No evidence for significant 

interaction emerged (all p’s > .10).  

 

Second, we performed a two-factor ANOVA (type of environment x country) for each 

of the variables studied: connectedness, well-being and preference. The results (Table 4) 

indicated that the effect of each of the factors was statistically significant for all the variables 

analysed, whereas there was no statistically significant effect of the interaction between type 

of environment viewed and the participants’ country, as had been found in the previous 

analysis.  

Table 4: two-factor ANOVA results for connectedness, well-being and preference 

Factor F Gl Sig. 𝜔̂2 

Connectedness 

Type of environment 5.790 2,439 .003 .021 

Country 12.597 4,439 .000  

Interaction 1.204 8,439 .295  

INS 

 Type of environment 26.962 2,439 .000 .102 

Country 7.270 4,439 .000  

Interaction 2.643 8,439 .008  

Positive affect 

Type of environment 13.282 2,439 .000 .051 

Country 22.306 4,439 .000  

Interaction 1.287 8,439 .248  

Negative affect 

Type of environment 17.287 2,439 .000 .067 

Country 11.774 4,439 .000  

Interaction 0.636 8,439 .748  

Well-being 

Type of environment 63.659 2,439 .000 .216 

Country 10.900 4,439 .000  

Interaction 1.426 8,439 .183  

Preference 

Type of environment 106.155 2,439 .000 .317 

Country 8.710 4,439 .000  

Interaction 1.535 8,439 .143  

 

The means for each of the variables for each of the three types of environment are 

shown in Table 5, where it can be seen that differences were found (p <0.01) between the 

group that viewed non-natural environments and the groups that viewed totally natural and 

quasi-natural environments. Meanwhile, the means for each of the variables for each country 

are shown in Table 6.  However, only the main effects of type of environment were taken 



into account, since the main effects of country might be due to the way nature is understood 

and valued in each of the different countries (e.g. Pasca, Coello & Aragonés, 2018). 

Furthermore, the analysis of the interaction between both variables shows that it is not 

statistically significant (p > .05) for the different dependent variables -except INS (p < .01) 

which is not included in the mediational model-, therefore the country of the participants 

does not affect the differences found based on the type of environment. 

 

 

Table 5: means (and standard deviations) in connectedness, well-being and preference 

for each type of environment 

 Connectedness INS Positive 

affect 

Negative 

affect 

Well-

being 

Preference 

Totally 

natural 

5.375 (0.073)a 3.166 

(0.952)a 

3.268 

(0.060)a 

1.552 

(0.052)a 

64.122 

(1.623)a 

3.906 

(0.058)a 

Quasi-

natural 

5.297 (0.075)a 2.983 

(0.952)a 

3.249 

(0.061)a 

1.583 

(0.053)a 

59.609 

(1.653)a 

3.566 

(0.059)b 

Non-

natural 

5.036 (0.074)b 2.442 

(0.854)b 

2.880 

(0.060)b 

1.946 

(0.053)b 

39.650 

(1.634)b 

2.735 

(0.059)c 

Note: different superscripts in the same column denote statistically significant 

differences between categories (p < 0.01). 

 

Table 6: means (and standard deviations) in connectedness, well-being and preference 

for country. 

 Connectedness INS Positive 

affect 

Negative 

affect 

Well-

being 

Preference 

Spain 4.962 (0.890) 2.688 

(0.852) 

3.171 

(0.724) 

1.669 

(0.632) 

52.179 

(21.391) 

3.316 

(0.814) 

Mexico 5.766 (0.811) 3.170 

(0.727) 

3.459 

(0.785) 

1.735 

(0.580) 

51.922 

(20.697) 

3.409 

(0.813) 

Italy 5.377 (0.906) 3.077 

(1.115) 

3.444 

(0.791) 

1.675 

(0.666) 

65.852 

(20.761) 

3.767 

(0.854) 

France 5.070 (0.894) 2.766 

(1.045) 

2.566 

(0.793) 

1.365 

(0.611) 

54.321 

(25.847) 

3.346 

(0.911) 

Portugal 4.995 (1.082) 2.588 

(0.938) 

3.006 

(0.700) 

2.029 

(0.842) 

47.718 

(25.041) 

3.169 

(0.978) 

 

 

4. CONCLUSION 

 



Our results indicate, first, that viewing different types of environment arouses different 

degrees of well-being. In concrete terms, the visualisation of more natural environments is 

associated with higher levels of well-being. This occurs through two mediational pathways. 

On the one hand, in line with the definition of happiness proposed by Ryff (1989), we found 

that it was explained by levels of positive and negative affect. Thus, different types of 

environment aroused different levels of positive and negative affect, determining the level 

of well-being of a person viewing a particular type of landscape. A similar result was 

reported by Foo (2016), who studied people’s well-being in three forests distinguished by 

their degree of naturalness. Psychophysiological studies have also shown that natural 

environments are more restorative than built environments (Mahamane et al., 2020). 

On the other hand, our mediational model showed that connectedness to nature is an 

intermediate variable between type of environment and well-being. This finding provides 

evidence for the model proposed by Mayer et al. (2009), which states that the higher levels 

of well-being aroused by natural environments are due to connectedness to nature. This 

relationship has been confirmed by Schnell, Harel and Mishori (2019), who found that 

people who felt more connected to nature showed higher levels of well-being, explaining 

49% of the variance in well-being. As Mayer et al. (2009) pointed out, “people need to feel 

a sense of belonging to something larger than themselves and that this need may be fulfilled 

through a sense of belonging or connectedness to the natural world” (p. 635). 

Second, the results of the analysis of variance revealed where the differences between 

the environments lie. In terms of connectedness to nature, natural environments arouse 

higher levels of connectedness than built environments. However, we found no differences 

in this variable between participants viewing totally natural or quasi-natural environments, 

that is, people feel as connected to totally natural environments as to quasi-natural ones. 

Similarly, Wyles, White, Hattam, Pahl, King and Austen (2019) found that coastal 

environments led to very similar levels of connectivity as urban green environments. 

Regarding well-being, viewing natural environments arouses higher levels of well-

being than viewing built environments, as has been shown in the literature (e.g. Hartig et al., 

1991; Beute & de Kort, 2018). In our study, we observed a lower presence of negative affect, 

a higher presence of positive affect and a higher level of well-being in participants who 

viewed natural environments. However, we found no differences in these variables between 

participants viewing totally natural or quasi-natural environments. This indicates that 

although these are different categories of nature, their effect on people is similar. Hence, 



parks or gardens are often considered to represent nature, even in research conducted on 

nature (e.g. Bratman, Hamilton & Daily, 2012).  

Besides the distinction between totally natural and quasi-natural environments, our 

results showed lower negative affect in people who had viewed natural images compared to 

those who viewed images of built environments. Similarly, the former also showed higher 

positive affect. According to Diener (1984), one of the conditions for characterising 

subjective well-being is that there should be not only low levels of negative affect, but also 

high levels of positive affect. Therefore, it can be concluded that the effect of simulated 

nature is related to subjective well-being.  

Restoration theories have been associated with a preference for natural environments 

(e.g. Korpela, Hartig, Kaiser & Fuhrer, 2001), with people’s preferred environments being 

more restorative. We observed this relationship in the present study, finding a greater 

preference for natural environments, which aroused higher levels of well-being and positive 

affect.  

Consequently, our study highlights the need to expose people to natural landscapes, 

for example through photographs or paintings of these environments, as opposed to images 

of urban environments. 

Finally, it is necessary to point out some of the limitations of the study. First, the 

sample used was composed of students. However, since the topic to be addressed is not 

included in the academic plan of the degree, these students can be considered laypeople in 

the subject. Secondly, this study has taken into account the naturalness of the environments 

based on the degree of human intervention, as proposed by Mausner (1996). Thus, the 

environment categories (totally natural, quasi-natural and no-natural) have been taken into 

account globally. As Wyles et al. (2019) point out, different landscapes based on their quality 

can lead to different levels of connectedness and carry different restorative potential. In the 

present work, elements in the photographs such as animals -an indicator of the quality of a 

natural environment- were omitted to avoid the presence of biases. In this way, the effect of 

the degree of naturalness (absence of human control) on the results was isolated. In the 

future, taking into account the results found, it would be of interest to combine this variable 

with others such as quality, the degree of greenness or safety they trigger. Thirdly, this paper 

has focused on variables related to the hedonic perspective of well-being. Recent research 

suggests that although visits to natural environments are more strongly related to hedonic 

well-being, they are related to eudaimonic well-being as well (Schnell et al., 2019). These 

studies found such a relationship after people visited a park, i.e., in terms of our research, a 



quasi-natural environment. Therefore, it would be necessary to study in the future whether 

there are also differences in this type of well-being based on the visualisation of different 

types of environment. Fourth, connectedness to nature has been studied in order to determine 

whether there are differences in people's connection to different types of environments. 

However, it would be of interest in the future to consider pre-post differences, i.e., whether 

connectedness changes after viewing photographs of the environments or remains stable 

with respect to the baseline. Finally, this study has focused on nature simulated from 

photographs. As highlighted above, other types of simulation have also shown beneficial 

effects in the literature (e.g.: Alvarsson, et al., 2010), so it would be of interest to study the 

effects found in this work in the case of sounds, virtual reality or videos from different 

environments. 

On the other hand, it is necessary to point out the relevance of the results obtained 

based on the application possibilities. For example, it could be interesting to place 

photographs of natural environments in organizational settings such as an office or a 

classroom. In this way, the benefits of prolonged contemplation on well-being could be 

observed. In addition, the effect of such contemplation on other variables such as 

performance or attentional capacity could be studied. 

 

5. REFERENCES 

Alvarsson, J. J., Wiens, S., & Nilsson, M. E. (2010). Stress recovery during exposure to 

nature sound and environmental noise. International Journal of Environmental 

Research and Public Health, 7, 1036-1046. https://doi.org/10.3390/ijerph7031036 

Berman, M. G., Jonides, J., & Kaplan, S. (2008). The cognitive benefits of interacting with 

nature. Psychological Science, 19, 1207-1212. https://doi.org/10.1111/j.1467-

9280.2008.02225.x 

Berto, R. (2005). Exposure to restorative environments helps restore attentional capacity. 

Journal of Environmental Psychology, 25, 249–259. 

https://doi.org/10.1016/j.jenvp.2005.07.001 

Beute, F., & de Kort, Y. A. (2018). Stopping the Train of Thought: A Pilot Study Using an 

Ecological Momentary Intervention with Twice‐Daily Exposure to Natural versus 

Urban Scenes to Lower Stress and Rumination. Applied Psychology: Health and 

Well‐Being, 10(2), 236-253. https://doi.org/10.1111/aphw.12128 

https://doi.org/10.1016/j.jenvp.2005.07.001


Bratman, G. N., Hamilton, J. P., & Daily, G. C. (2012). The impacts of nature experience on 

human cognitive function and mental health. Annals of the New York Academy of 

Sciences, 1249, 118-136. https://doi.org/10.1111/j.1749-6632.2011.06400.x 

Biedenweg, K., Scott, R. P., & Scott, T. A. (2017). How does engaging with nature relate to 

life satisfaction? Demonstrating the link between environment-specific social 

experiences and life satisfaction. Journal of Environmental Psychology, 50, 112-124. 

https://doi.org/10.1016/j.jenvp.2017.02.002 

Caci, H., & Baylé, F.J. (2007) "L‘échelle d‘Affectivité Positive et 

d‘Affectivité Négative. Première traduction en Français", Congrès de 

l‘Encéphale, Paris, 25-27 janvier 2007. 

Capaldi, C. A., Dopko, R. L. & Zelenski, J. M. (2014). The relationship between nature 

connectedness and happiness: a meta-analysis. Frontiers in Psychology, 5:976. 

https://doi.org/10.3389/fpsyg.2014.00976 

Carrus, G., Lafortezza, R., Colangelo, G., Dentamaro, I., Scopelliti, M., & Sanesi, G. (2013). 

Relations between naturalness and perceived restorativeness of different urban green 

spaces. Psyecology, 4, 227–244. https://doi.org/10.1174/217119713807749869 

Clayton, S. (2003). Environmental identity: A conceptual and an operational definition. In 

S. Clayton y S. Opotow (Eds.), Identity and the Natural Environment. (pp. 45-65). 

Cambridge , MA: MIT PRESS. 

Diener, E. (1984). Subjetive Well-Being. Psychological Bulletin, 3, 542-575. 

https://doi.org/10.1037/0033-2909.95.3.542 

Diener, E. (2000). Subjective well-being: The science of happiness and a proposal for a 

national indicator. American Psychologist, 55, 34-43. https://doi.org/10.1037/0003-

066X.55.1.34 

Diener, E., Oishi, S., & Tay, L. (2018). Advances in subjective well-being research. Nature 

Human Behaviour, 2(4), 253-260. https://doi.org/10.1038/s41562-018-0307-6 

Dutcher, D. D., Finley, J. C., Luloff, A. E. & Johnson, J. B. (2007). Connectivity With Nature 

as a Measure of Environmental Values. Environment and Behavior, 39, 474-493. 

https://doi.org/10.1177/0013916506298794 

Foo, C. H. (2016). Linking forest naturalness and human wellbeing—A study on public's 

experiential connection to remnant forests within a highly urbanized region in 

Malaysia. Urban Forestry & Urban Greening, 16, 13-24. 

https://doi.org/10.1016/j.ufug.2016.01.005 

https://doi.org/10.1016/j.jenvp.2017.02.002
https://doi.org/10.1174/217119713807749869
https://doi.org/10.1037/0033-2909.95.3.542
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.1016/j.ufug.2016.01.005


Galinha, I. C., & Pais-Ribeiro, J. L. (2005). Contribuição para o estudo da versão portuguesa 

da Positive and Negative Affect Schedule (PANAS): II - Estudo 

psicométrico. [Contribution to the study of the Portuguese version of the Positive and 

Negative Affect Schedule (PANAS): II - Psychometric study]. Análise Psicológica, 

2, XXIII, 219-227. 

Haga, A., Halin, N., Holmgren, M., & Sörqvist, P. (2016). Psychological Restoration Can 

Depend on Stimulus-Source Attribution: A Challenge for the Evolutionary Account? 

Frontiers in Psychology, 7:1831. https://doi.org/10.3389/fpsyg.2016.01831 

Hartig, T., Mang, M., & Evans, G. W. (1991). Restorative effects of natural environment 

experiences. Environment and Behavior, 23, 3-26. 

https://doi.org/10.1177/0013916591231001 

Hayes, A. F. (2013). Introduction to mediation, moderation, and conditional process 

analysis. New York, NY: Guilford Press. 

Herzog, T. R., Maguire, P., & Nebel, M. B. (2003). Assessing the restorative components of 

environments. Journal of Environmental Psychology, 23, 159-170. 

https://doi.org/10.1016/S0272-4944(02)00113-5 

Izenstark, D., Ravindran, N., Rodriguez, S., & Devine, N. (2021). The affective and 

conversational benefits of a walk in nature among mother–daughter dyads. Applied 

Psychology: Health and Well‐Being. https://doi.org/10.1111/aphw.12250 

Kals, E., Schumacher, D. & Montada,L. (1999). Emotional Affinity toward Nature as a 

Motivational Basis to Protect Nature. Environment and Behavior, 31, 178-202. 

https://doi.org/10.1177/00139169921972056 

Kaplan, R., & Kaplan, S. (1989). The Experience of Nature: A Psychological Perspective. 

New York: Cambridge University Press. 

Kjellgren, A., & Buhrkall, H. (2010). A comparison of the restorative effect of a natural 

environment with that of a simulated natural environment. Journal of environmental 

psychology, 30(4), 464-472. https://doi.org/10.1016/j.jenvp.2010.01.011 

Korpela, K., & Hartig, T. (1996). Restorative qualities of favorite places. Journal of 

Environmental Psychology, 16, 221-233. https://doi.org/10.1006/jevp.1996.0018 

Korpela, K. M., Hartig, T., Kaiser, F. G., & Fuhrer, U. (2001). Restorative experience and 

self-regulation in favorite places. Environment and Behavior, 33, 572-589. 

https://doi.org/10.1177/00139160121973133 

https://doi.org/10.1177/0013916591231001
https://doi.org/10.1016/S0272-4944(02)00113-5
https://doi.org/10.1111/aphw.12250


Laumann, K., Gärling, T., & Stormark, K. M. (2003). Selective attention and heart rate 

responses to natural and urban environments. Journal of Environmental Psychology, 

23, 125-134. https://doi.org/10.1016/S0272-4944(02)00110-X 

Li, X., Su, S., Xiao, J., Zhang, Y., & Lin, D. (2021). Latent profiles and transition of 

perceived parental control and their relationship with the psychosocial well‐being 

among rural‐to‐urban migrant adolescents. Applied Psychology: Health and Well‐

Being. https://doi.org/10.1111/aphw.12270 

López-Gómez, I., Hervás, G., & Vázquez, C. (2015). Adaptación de las “escalas de afecto 

positivo y negativo" (PANAS) en una muestra general española. Psicología 

Conductual, 23, 529. 

Loureiro, A and Veloso, S. (2014). Outdoor Exercise, Well-Being and Connectedness to 

Nature. Psico,  45, 299-304. 

MacKinnon, D. P., Krull, J. L., & Lockwood, C. M. (2000). Equivalence of the mediation, 

confounding and suppression effect. Prevention Science, 1, 173-181. 

http://dx.doi.org/1 0.1023/A:1026595011371 

Mahamane, S., Wan, N., Porter, A., Hancock, A. S., Campbell, J., Lyon, T. E., & Jordan, K. 

E. (2020). Natural Categorization: Electrophysiological Responses to Viewing 

Natural Versus Built Environments. Frontiers in Psychology, 11:990. 

https://doi.org/10.3389/fpsyg.2020.00990 

Marselle, M. R., Irvine, K. N., & Warber, S. L. (2014). Examining group walks in nature 

and multiple aspects of well-being: A large-scale study. Ecopsychology, 6, 134-147. 

http://doi.org/10.1089/eco.2014.0027 

Mausner, C. (1996). A kaleidoscope model: defining natural environments. Journal of 

Environmental Psychology, 16, 335-348. https://doi.org/10.1006/jevp.1996.0028 

Mayer, F. S. & Frantz, C. M. (2004). The connectedness to nature scale: A measure of 

individuals’ feeling in community with nature. Journal of Environmental 

Psychology, 24, 503–515. https://doi.org/10.1016/j.jenvp.2004.10.001 

Mayer, F. S., Frantz, C., Bruehlman-Senecal, E., & Dolliver, K. (2009). Why Is Nature 

Beneficial?: The Role of Connectedness to Nature. Environment and Behavior, 41, 

607-643. https://doi.org/10.1177/0013916508319745 

Navarro O., Olivos P., & Fleury-Bahi G, (2017). Connectedness to Nature Scale”: Validity 

and Reliability in the French Context. Front. Psychol. 8:2180. doi: 

10.3389/fpsyg.2017.02180 

http://dx.doi.org/1%200.1023/A:1026595011371
https://doi.org/10.1006/jevp.1996.0028
https://doi.org/10.1177/0013916508319745


Nisbet, E. K., Zelenski, J. M. & Murphy, S. A. (2009). The Nature Relatedness Scale: 

Linking Individuals’ Connection With Nature to Environmental Concern and 

Behavior. Environment and Behavior, 41, 715-740. 

https://doi.org/10.1177/0013916508318748 

Olivos, P., & Clayton, S. (2017). Self, nature and well-being: Sense of connectedness and 

environmental identity for quality of life. En G. Fleury-Bahi, E. Pol y O. Navarro 

(Eds.). Handbook of Environmental Psychology and Quality of Life research. (pp. 

107–126). Swetzerland: Springer. 

Pasca, L., Aragonés, J. I., & Coello, M. T. (2017). An Analysis of the Connectedness to 

Nature Scale Based on Item Response Theory. Frontiers in Psychology, 8, 1330. 

https://doi.org/10.3389/fpsyg.2017.01330 

Pasca, L., Aragonés, J. I., & Fraijo-Sing, B. (2020). Categorizing landscapes: Approaching 

the concept of Nature (Categorizando paisajes: una aproximación al concepto de 

naturaleza). PsyEcology, 11(3), 342-362. 

https://doi.org/10.1080/21711976.2019.1659029 

Pasca, L., Coello, M. T., Aragonés, J. I., & Frantz, C. M. (2018). The equivalence of 

measures on the Connectedness to Nature Scale: A comparison between ordinal 

methods of DIF detection. PloS One, 13(11), e0207739. 

https://doi.org/10.1371/journal.pone.0207739 

Perkins, H. E. (2010). Measuring love and care for nature. Journal of Environmental 

Psychology, 30, 455-463. https://doi.org/10.1016/j.jenvp.2010.05.004 

Pirchio, S., Passiatore, Y., Panno, A., Cipparone, M., & Carrus, G. (2021) The Effects of 

Contact With Nature During Outdoor Environmental Education on Students’ 

Wellbeing, Connectedness to Nature and Pro-sociality. Front. Psychol. 12:648458. 

doi: 10.3389/fpsyg.2021.648458 

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing 

and comparing indirect effects in multiple mediator models. Behavior Research 

Methods, 40, 879–891. http://dx.doi.org/10.3758/BRM.40.3.879 

Pritchard, A., Richardson, M., Sheffield, D., & McEwan, K. (2020). The relationship 

between nature connectedness and eudaimonic well-being: A meta-analysis. Journal 

of Happiness Studies, 21(3), 1145-1167. https://doi.org/10.1007/s10902-019-00118-

6 

Proyer, R. T., Gander, F., Brauer, K., & Chick, G. (2021). Can playfulness be stimulated? A 

randomised placebo‐controlled online playfulness intervention study on effects on 

https://doi.org/10.1371/journal.pone.0207739
https://doi.org/10.1016/j.jenvp.2010.05.004
http://dx.doi.org/10.3758/BRM.40.3.879


trait playfulness, well‐being, and depression. Applied Psychology: Health and Well‐

Being, 13(1), 129-151. https://doi.org/10.1111/aphw.12220 

Proyer, R. T., Gander, F., Wellenzohn, S., & Ruch, W. (2017). The authentic happiness 

inventory revisited: addressing its psychometric properties, validity, and role in 

intervention studies. Journal of Well-Being Assessment, 1(1), 77-96. 

https://doi.org/10.1007/s41543-018-0006-0 

Ryff, C. D. (1989). Happiness is everything, or is it? Explorations on the meaning of 

psychological well-being. Journal of Personality and Social Psychology, 57, 1069. 

https://doi.org/10.1037/0022-3514.57.6.1069 

Ryff, C. D., & Keyes, C. L. M. (1995). The structure of psychological well-being 

revisited. Journal of Personality and Social Psychology, 69, 719. 

https://doi.org/10.1037//0022-3514.69.4.719 

Schnell, I., Harel, N., & Mishori, D. (2019). The benefits of discrete visits in urban 

parks. Urban Forestry & Urban Greening, 41, 179-184. 

https://doi.org/10.1016/j.ufug.2019.03.019 

Schultz, P. W. (2001). The structure of environmental concern: Concern for self, other 

people, and the biosphere. Journal of Environmental Psychology, 21, 327-339. 

https://doi.org/10.1006/jevp.2001.0227 

Seligman, M. E. P., & Csikszentmihalyi, M. (2000). Positive psychology: An 

introduction. American Psychologist, 55(1), 5–14. https://doi.org/10.1037/0003-

066X.55.1.5 

Tam, K. (2013). Concepts and measures related to connection to nature: Similarities and 

differences. Journal of Environmental Psychology, 34, 64-78. 

https://doi.org/10.1016/j.jenvp.2013.01.004 

Terraciano, A., McCrae, R. R., & Costa Jr, P. T. (2003). Factorial and construct validity of 

the Italian Positive and Negative Affect Schedule (PANAS). European Journal of 

Psychological Assessment, 19(2), 131. https://doi.org/10.1027//1015-5759.19.2.131 

Tyrväinen, L., Ojala, A., Korpela, K., Lanki, T., Tsunetsugu, Y., & Kagawa, T. (2014). The 

influence of urban green environments on stress relief measures: A field experiment. 

Journal of Environmental Psychology, 38, 1-9. 

https://doi.org/10.1016/j.jenvp.2013.12.005 

Ulrich, R. S. (1979). Visual landscapes and psychological well‐being. Landscape 

Research, 4, 17-23. https://doi.org/10.1080/01426397908705892 

https://doi.org/10.1006/jevp.2001.0227
https://psycnet.apa.org/doi/10.1037/0003-066X.55.1.5
https://psycnet.apa.org/doi/10.1037/0003-066X.55.1.5
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1027/1015-5759.19.2.131


Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief 

measures of positive and negative affect: the PANAS scales. Journal of Personality 

and Social Psychology, 54, 1063. https://doi.org/10.1037//0022-3514.54.6.1063 

White, M. P., Pahl, S., Wheeler, B. W., Depledge, M. H., & Fleming, L. E. (2017). Natural 

environments and subjective wellbeing: Different types of exposure are associated 

with different aspects of wellbeing. Health & Place, 45, 77-84. 

https://doi.org/10.1016/j.healthplace.2017.03.008 

Wyles, K.J., White, M.P., Hattam, C., Pahl, S., King, H., & Austen, M. (2019). Are some 

natural environments more psychologically beneficial than others? The importance 

of type and quality on connectedness to nature and psychological restoration. 

Environment and Behavior, 51(2), 111-143. 

https://doi.org/10.1177/0013916517738312 

 

https://doi.org/10.1037/0022-3514.54.6.1063
https://doi.org/10.1016/j.healthplace.2017.03.008

