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Abstract: Engagement with nature can nurture both individual wellbeing and just societies. 

However, with the global rise in urbanization, ecological degradation, and a profound 

physical and psychological disconnection from nature, understanding the links between 

residential nature and wellbeing is vital. The relationships between residential nature and 

wellbeing are complex, and gaps in our knowledge remain, for example, about the pathways 

involved in benefiting residents’ wellbeing. In the current study, physical activity and place-

belongingness are examined as two pathways mediating the benefits of residential outdoor 

spaces (recreation and hiking areas) on subjective wellbeing (affective, cognitive, and 

eudaimonic). Using path analysis, this study analyzed data from two consecutive waves of 

national wellbeing surveys in Norway (in 2020–2021) combined with register data (N = 

35,079). Controlling for a host of confounders, two research questions were tested: 1) whether 

residential recreation and hiking areas relate to subjective wellbeing through physical activity 

and place-belongingness and 2) whether the strength of these pathways varies by age, gender, 

income, or urbanicity. The results of the path analyses widely affirmed these questions. 

Importantly, recreation areas and the place-belongingness pathway consistently showed the 

strongest relationships with subjective wellbeing. Moreover, older males in more rural areas 

appeared to experience stronger subjective wellbeing benefits from these pathways. These 

findings strengthen and advance the evidence base on how residential nature relates with 

wellbeing and grant insights for psychological science, urban planning, public health work, 

and outdoor education.  

 

Keywords: instoration, urban greenspaces, parks, forests, structural equation modelling 

 

 

1. Introduction 

Ample evidence has shown that residential nature can benefit human mental health (Capaldi et 

al., 2015) and is regarded as a valuable source of public health (World Health Organization 

[WHO], 2016). However, with the global rise in urbanization, ecological degradation, and a 

profound physical and psychological disconnection from nature, understanding the links 

between residential nature and wellbeing has been increasingly actualised by modern challenges. 

Moreover, to guide effective public health strategies involving residential nature there is an 

urgent need to uncover the processes underlying the relationships between residential nature 

and wellbeing (Yang et al., 2021). The current study aims to strengthen and expand the evidence 

base on key processes and factors underlying the relationship between residential nature and 

wellbeing across Norway.  

about:blank
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1.1 The relationships between residential nature and wellbeing  

To better understand the dynamics between residential nature and wellbeing, a specification of 

both terms is necessary. On the one hand, the current study uses wellbeing to refer to subjective 

facets of the good life. Hence the focus is on subjective wellbeing. Subjective wellbeing is 

commonly associated with hedonia and eudaimonia. Hedonia refers to affective components 

such as happiness, pleasure, and the absence of discomfort, and cognitive components such as 

satisfaction with life. Eudaimonia refers to, for example, virtues, excellence, the development of 

potential, meaning in life, and positive mental functioning (Huta & Waterman, 2014). On the 

other hand, residential nature encompasses environments such as outdoor spaces with noticeable 

natural elements, from pristine or seminatural areas to urban green or blue spaces and including 

green infrastructure. When such spaces are close to residential areas, they provide settings for 

everyday nature experiences.  

Beyond preventing numerous premature deaths (Barboza et al., 2021), extensive evidence has 

shown that residential nature universally benefits human health and wellbeing (Braubach et al., 

2021; Houlden et al., 2018; Reyes-Riveros et al., 2021; WHO, 2016; Yang et al., 2021). The health 

and wellbeing benefits associated with residential nature are thought to result from a complex 

web of pathways, involving biopsychosocial mediators (Hartig et al., 2014; Lachowycz & Jones, 

2013; Nieuwenhuijsen et al., 2017), which represent indirect processes linking the natural 

environment and wellbeing through intermediate variables. For example, Mensah et al. (2016) 

identified in their literature review that green spaces provide social, economic and environmental 

benefits which in turn improve wellbeing.  

Explanations for the relationship between nature experiences and wellbeing include benefits 

associated to restoring attention (Kaplan, 1995), awe experiences (Joye & Bolderdijk, 2015), 

through the satisfaction of basic psychological needs (Yang et al., 2022), enhanced immune 

functioning (Kuo, 2015), among others. However, the specific processes linking residential nature 

to wellbeing still require research. Investigating indirect relationships is crucial to understanding 

how residential nature and wellbeing relate (Bonaiuto & Chiozza, 2024) and what are the 

strongest pathways. 

 

1.2 Physical activity and place-belongingness as pathways linking residential nature and subjective 

wellbeing 

Physical activity is a widely recognised pathway linking nature and wellbeing (Beute et al., 2023; 

Li et al., 2023; Markevych et al., 2017; Marselle et al., 2021; Nieuwenhuijsen et al., 2017; Silva et 

al., 2018; van den Bogerd et al., 2020; Wang et al., 2023).  The physical activity pathway has been 

extensively researched and the underlying relationships are well understood (Dzhambov et al., 

2020; Hartig et al., 2014): Being outdoors tends to involve physical activity, and residential 

outdoor spaces are typically associated with more physically active residents (Juul & Nordbø, 

2023; WHO, 2016; Yang et al., 2021); in turn, the beneficial role of being physically active during 

leisure time on wellbeing has been well documented, with effects varying according to activity 

type, frequency, duration, and intensity (Werneck et al., 2022; Wiese et al., 2018). There is also 

evidence pointing to additional wellbeing benefits of being physically active in green spaces (i.e., 

green exercise) compared to urban outdoor environments, such as anxiety, fatigue, positive 

affect, vigour, and depression (Wicks et al., 2022). Nonetheless, studies investigating physical 

activity as a mediator of greenspace benefits have yielded mixed results. These inconsistent 

findings may be due to differences in the greenspace and physical activity indicators used or the 

fact that proximity to greenspace does not necessarily imply its use (Markevych et al., 2017; 

Nieuwenhuijsen et al., 2017).  

http://www.internationaljournalofwellbeing.org/
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In addition to supporting physical activity, greenspaces can also foster social interactions. 

Social relations can result in beneficial outcomes such as knowing and respecting one’s 

neighbours, safety, and being able to find help if needed. Such benefits are commonly referred to 

as social cohesion, which is another widely recognised indirect way in which greenspaces can 

promote residents’ wellbeing (Hartig et al., 2014; Lachowycz & Jones, 2013; Markevych et al., 

2017). It appears possible that at least some greenspace–wellbeing associations are mediated by 

social aspects in combination with physical activity. For example, the Relational Restoration 

Theory (Hartig, 2021) emphasises that person-environment transactions (e.g., being physically 

active outdoors) often occur in groups. The person, the partner or group sharing the experience, 

and the environment influence each other’s relationships. Compared to “solo experiences” in 

nature, shared experiences can augment some aspects of the experience and its outcomes, such 

as motivation for physical activity, group cohesion, and wellbeing.  Markevych et al. (2017) and 

Dzhambov et al. (2020) recommended that researchers should go beyond exploring physical 

activity as a mediator in isolation and instead study it in combination with other potential 

mediators such as social cohesion. Importantly, social cohesion can be considered an umbrella 

term encompassing many overlapping terms such as sense of community and belongingness. 

Although such terms are often used interchangeably with social cohesion, none fully captures 

the same nuances (Antonsich, 2010; Donald, 2022; Raman, 2014). Hence, the specific term and 

indicator used within the social dimension likely influence mediation findings (Hartig et al., 2014; 

Jennings & Bamkole, 2019; Markevych et al., 2017). 

Multiple scholars consider belongingness a human need (Baumeister & Leary, 1995; Deci & 

Ryan, 2000; Maslow, 1954), and research has found that it has profound impacts on wellbeing 

(Allen et al., 2021). In this study, belonging is understood as a subjective feeling of being an 

integral part of the surrounding systems, including family, communities, cultural groups, and 

most importantly, physical places (Allen et al., 2021). Belonging denotes a personal and intimate 

feeling of being ‘at home’ in a place, comprising familiarity, comfort, security, and emotional 

attachment, which is well captured by Antonsich’s (2010) term ‘place-belongingness’. Hence, an 

aspect characterising place-belongingness is that it integrates both social and natural aspects in a 

deep relational dimension. Place-belongingness is likely to mediate the residential nature–

wellbeing relationship, given its associations with both residential outdoor spaces and wellbeing 

(Allen et al., 2021; Grau-Ruiz & Løvoll, 2024; Main, 2013; Peters et al., 2016; Plane & Klodawsky, 

2013). Furthermore, place-belongingness is closely related to other recognised pathways linking 

the natural environment with wellbeing, such as place attachment, place identity, and sense of 

community (Friesinger et al., 2022; Hartig et al., 2014; Li et al., 2023; Markevych et al., 2017; 

Marselle et al., 2021).  

The biophilia hypothesis (Kellert & Wilson, 1993) and nature connectedness (Mayer et al., 

2009) could help in explaining the associations between residential nature, place-belongingness, 

and wellbeing. The biophilia hypothesis (Kellert & Wilson, 1993) proposes that since human 

beings are animals who evolved in close contact with other living beings and their rhythms, a 

deep interconnectedness with the more-than-human world inhabits our minds and emotions. 

According to this hypothesis, humans have an intrinsic inherited emotional affinity to nature. 

Since nature has been our home for most of our history, residential nature could elicit feelings of 

place-belongingness. Leaving aside biophilia’s debated genetic bases (Gunnarsson & Hedblom, 

2023), research has shown that nature connectedness, meaning a feeling of belongingness to the 

natural world (Mayer et al., 2009), is an important mediator of the benefits of nature proximity 

and exposure for wellbeing (Baceviciene & Jankauskiene, 2022; Jenkins et al., 2022; Mayer et al., 

2009). In the context of analysing nature-based solutions, Bonaiuto & Alves (2024, p. 316) argue 

http://www.internationaljournalofwellbeing.org/
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that special attention should be given to instoration 1  and those pathways to wellbeing that 

develop a relational dimension entailing both human and non-human beings. Hence, testing 

whether place-belongingness mediates the relationship between residential nature and wellbeing 

is warranted, as we are unaware of any study that has done so yet. 

Exploring the place-belongingness pathway together with physical activity is particularly 

relevant because these potential pathways could be interconnected. Research has shown that an 

individual’s sense of belonging to their local community relates to increased physical activity 

(Yip et al., 2016). As place-belongingness is assigned practical meanings and feelings of 

familiarity with the environment, safety, being accepted, emotional attachments, and 

empowerment (Mohseni et al., 2024), it is likely that such meanings and feelings favour the 

likelihood that individuals take advantage of the local opportunities to engage in physical 

activity (Yip et al., 2016). Moreover, hobbies, lifestyle, and other cultural factors like values, skills, 

and rituals are elements known to contribute to place-belongingness (Mohseni et al., 2024). 

Hence, year-round traditions such as the Norwegian “søndagstur” (i.e., the Sunday’s trip) could 

bind together green exercise with a development of place-belongingness. In sum, simultaneously 

studying physical activity and place-belongingness as pathways linking residential nature and 

wellbeing could provide valuable knowledge about two parallel indirect ways through which 

nearby natural environments might benefit residents’ wellbeing. If confirmed, such an analysis 

could inform our knowledge of the relative strength of these two pathways after controlling for 

each other, as well as whether these two pathways could be interconnected.  

 

1.3 Moderators of the relationships between residential nature and wellbeing 

The strength of the pathways linking residential nature with wellbeing likely varies across social 

groups and contexts. Factors such as the characteristics of the natural environment, residents, 

and contextual settings are theorised to influence these relationships (Hartig et al., 2014; 

Lachowycz & Jones, 2013; Nieuwenhuijsen et al., 2017). Analytically, these factors may operate 

as moderators of the relationship between residential nature and wellbeing (Bonaiuto & Chiozza, 

2024). 

Lachowycz and Jones (2013) proposed that the relationship between the natural environment 

and wellbeing is moderated by factors including age, economic status, gender, and urbanicity. 

Age is a key factor in physical activity and health and influences outdoor engagement, with 

younger and older adults being more sensitive to nature access than middle-aged adults. The 

moderating role of economic status is also relatively well established, with those in weaker 

economic positions potentially benefiting most, making greenspaces equigenic (Geary et al., 2023; 

Lachowycz & Jones, 2013; Markevych et al., 2017; WHO, 2016). However, a nationwide study in 

Austria found that the effect of reducing wellbeing inequalities arises from actual visits to 

outdoor spaces, implying that merely having a green environment nearby may not be sufficient 

(Fian et al., 2024). Gender shapes environmental perceptions and use, but findings on its 

moderating role are mixed, highlighting the need for further research (Lachowycz & Jones, 2013; 

Markevych et al., 2017; Nieuwenhuijsen et al., 2017). Evidence on urbanicity as a moderator is 

also inconsistent (Markevych et al., 2017), likely due to its multifaceted nature and varying 

definitions, computation, and standardisation. For example, national statistical institutions 

 
1 Instoration refers to processes involving the building of human capacities (e.g., encouraging physical activity and 

facilitating social cohesion). Instoration contrasts with processes that rely on preventing health risks (e.g., air pollution) 

or a previous condition of resource depletion (e.g., stress or attention) (Bonaiuto & Alves, 2024). 

http://www.internationaljournalofwellbeing.org/
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implement changes in their definitions and classifications of urbanicity/centrality2. Hence, more 

research is needed to clarify urbanicity’s role as a moderator in the relationships between 

residential nature and wellbeing (Jennings & Bamkole, 2019; Lachowycz & Jones, 2013; 

Markevych et al., 2017). 

It is also unlikely that all types of outdoor spaces relate to wellbeing in the same way. 

Lachowycz and Jones (2013) suggest that greenspace type can moderate the nature–wellbeing 

relationship, as features such as amenities may influence the health value of nature. In previous 

research, different greenspace types, such as parks and forests, have shown beneficial 

associations with mental health individually, but comparisons between them yielded mixed 

results. This inconsistency may arise from interactions between varying greenspace qualities and 

sociodemographic factors (Beute et al., 2023; Braubach et al., 2021). As noted by Lachowycz and 

Jones (2013), certain associations may apply only to specific groups and greenspace types, 

highlighting the benefit of treating outdoor space types as distinct exposures. This approach 

allows for increased nuance and yields more refined knowledge. 

 

1.4 Focus and scope of the current study 

The current study aims to address gaps identified in our research review; specifically, we 

examined the relationships between residential nature and wellbeing with a focus on two 

pathways: the well-established pathway of physical activity and the potentially overlooked one 

of place-belongingness. These pathways were examined in the context of recreation areas and 

hiking areas—two types of outdoor spaces in Norway whose mental health benefits warrant 

exploration (Beute et al., 2023). Additionally, age, gender, income, and urbanicity were explored 

as potential moderators of these pathways, recognising their role in shaping individuals’ 

interactions with residential nature (Lachowycz & Jones, 2013). By including these moderators as 

control variables, we aimed to uncover nuanced interactions and enhance the precision of our 

findings. To achieve these objectives, path analysis was used within a structural equation 

modelling framework to analyse two nationally representative Norwegian samples obtained in 

consecutive years (2020–2021, N = 35,079). In sum, based on the context provided, this research 

investigated multiple relationships with a focus on two research questions: 

1) Do residential outdoor spaces relate to subjective wellbeing through physical activity and 

place-belongingness?  

2) Does the strength of these pathways vary by age, gender, income, or urbanicity? 

We hypothesised affirmative answers to these broad research questions and aimed to determine 

if, and then how, physical activity and place-belongingness mediate the subjective wellbeing 

benefits of residential outdoor spaces, the relative strength of these pathways, and which of these 

paths are moderated by the selected factors. 

 

2. Methods 

2.1 Norway as a study area 

Norway is a north-western European country with approximately 5.5 million people and a total 

land area of 323,779 km2. Approximately 84% of Norwegian residents live in urban areas 

(municipalities with 10,000+ inhabitants); and yet, built-up areas account for just 1.7% of the total 

 
2  The case of  Statistics Norway (2020) is useful to illustrate this complexity, which previously considered 

urbanicity/centrality a reflection of the municipality’s location and size but changed its classification in 2018. 

Urbanicity now integrates the municipality’s functions as a regional centre as well as proximity to the regional centre, 

workplaces, and other services. 

http://www.internationaljournalofwellbeing.org/
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land area (of which 3.5% is agricultural land). Norway thus has a vast and diverse array of natural 

environments, of which forests predominate (37.8%) (Statistics Norway, 2024a, 2024b). Norway 

offers a compelling case to examine the relationships between outdoor spaces and residents’ 

wellbeing. Norway is consistently ranked among the 10 happiest countries worldwide (Martela 

et al., 2020) and is well-known for its abundant and easily accessible nature and the ‘right to 

roam’. Moreover, there is an active culture in Norway that emphasises the value of outdoor 

engagement as exemplified by the fact that outdoor activities were practised by 97% of the 

inhabitants (16+ years old) in 2021 (Statistics Norway, 2021).  

 

2.2 Study design, participants, and procedures  

Datasets from the Quality-of-Life 2020–21 surveys were utilised (Statistics Norway, 2023a, 

2023b). Statistics Norway conducted two waves of digital surveys on March 9–29, 2020 and 

March 8–28, 2021. A nationally representative sample of 80,000 Norwegian residents aged 18+ 

was selected through the Norwegian population register. These residents were invited via emails, 

letters, and text messages to participate in the wellbeing surveys. Consent was obtained to use 

participant’s responses and linked register data for research. Residents with higher education, 

those aged 45–66, and those with a Norwegian background were overrepresented (Pettersen & 

Støren, 2020, 2021).  The used datasets (Statistics Norway, 2023a, 2023b) were obtained from the 

Norwegian Agency for Shared Services in Education and Research (SIKT). These contained 

anonymised data from 35,095 respondents (17,534 from 2020). All procedures were performed in 

compliance with the relevant laws and institutional guidelines and approved by the appropriate 

institutional committee.  

 

2.3 Measures 

2.3.1 Exposure to outdoor spaces 

Two types of local public outdoor space3 were included in the national Quality-of-Life surveys 

during the 2019–2021 period: play and recreation areas (for simplicity, ‘recreation areas’) and 

hiking areas. The Norwegian Environment Agency (2014) defines hiking areas as being covered 

by vegetation, larger than 200,000 m2, and found within 500 metres of residences, schools, and 

kindergartens. Recreation areas are smaller than hiking areas, can be managed to a greater 

degree, for example, by incorporating more infrastructure, and are closer to residences (within 

200 metres). Figure 1 shows two areas that have been categorised based on these distinctions.  

Participants in the Quality-of-Life surveys were asked to think about their place of residence 

and nearby environment. Exposure to local outdoor spaces was assessed using two indicators: 

whether there was an area that could be used for play or recreation within 200 metres of their 

residence and whether there were hiking areas within 500 metres of their residence (both with 

‘yes’ or ‘no’ answers). To increase nuance in analyses and results, the outdoor spaces–wellbeing 

relationships were analysed by treating recreation and hiking areas as distinct exposures. 

It has been generally proposed that the relationship between the natural environment and 

wellbeing is mediated by contact with nature (Hartig et al., 2014; Lachowycz & Jones, 2013). 

Contact with nature is not understood in a narrow sense (e.g., hiking, skiing, cycling), but more 

broadly as including other types of daily-life interactions with the natural environment (e.g., 

 
3 The current study authors refer to these spaces and areas using translated terms that closely correspond with the 

terms used in their original language. In international research reviews (e.g., Beute et al., 2023; Braubach et al., 2021), 

other equivalent terms included: urban green spaces (outdoor spaces), parks (recreation areas), and forests (hiking 

areas). 

http://www.internationaljournalofwellbeing.org/
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sensing, commuting, resting). Although proximity does not imply contact with nature, it is 

commonly assumed to facilitate it (Lachowycz & Jones, 2013, p. 64). Living close to nature in 

Norway can be considered a reasonable proxy for contact with nature. According to Statistics 

Norway (2021), 93% of residents (16+ years old) participated in outdoor activities in parks close 

to home (87% did so monthly or more frequently), and 79% participated in hikes of under three 

hours (64% did so monthly or more frequently). Approximately 2% of Norwegian residents did 

not visit such areas at all (Fongar et al., 2019).  

 

Figure 1. Examples of outdoor spaces: Hiking areas (above) and recreation areas (below) 

 

 
 

http://www.internationaljournalofwellbeing.org/
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2.3.2 Physical activity  

Participants were asked to think about their everyday lives and leisure time. The item 

‘approximately how often do you do the following in your leisure time: exercising or being 

physically active so that you become breathless or sweaty’ was used to assess physical activity 

corresponding to brisk physical activity. This item had six response levels: daily, weekly but not 

daily, monthly but not weekly, a few times a year, more rarely, and never. 

 

2.3.3 Place-belongingness 

In the same block of questions concerning the residential area and nearby environment, the 

survey respondents reported the extent to which they feel that they belong in the place where 

they live. This was marked on a Likert scale where 0 = ‘no belongingness’ and 10 = ‘strong 

belongingness’. 

 

2.3.4 Subjective wellbeing 

Subjective wellbeing was measured using a set of recommended wellbeing measures for national 

public health surveys in Norway (Nes et al., 2018). The measures represented three dimensions 

of wellbeing: affective, cognitive, and eudaimonic. In the current study, the affective dimension 

was assessed with a measure of affect balance, integrating information on the degree to which 

the respondent had experienced positive (happy, engaged/interested, and relaxed, Chronbach’s 

alpha = .78) and negative (worried, sad, irritated, lonely, anxious, and stressed, Chronbach’s 

alpha = .87) emotions in the previous week scored on a −10 to +10-point Likert scale. The cognitive 

dimension was assessed using the average score on the Satisfaction with Life Scale (Diener et al., 

1985) comprising five items on a 1–7-point Likert scale (Chronbach’s alpha = .90). To assess the 

eudaimonic dimension, two averaged items concerning meaning in life were used. One was the 

Organisation for Economic Cooperation and Development’s (OECD) question on experiencing 

life as meaningful (OECD, 2013), and the second was Erik Nord’s question on experiencing life 

as rich (Nes et al., 2018). Those two items together indicate the degree to which life is perceived 

as meaningful, substantial, and rewarding on a 0–10-point Likert scale and showed acceptable 

reliability (Spearman–Brown estimate = .87). For all the scales, higher scores indicate greater 

subjective wellbeing. A similar overall subjective wellbeing measure including only three items 

(general happiness, satisfaction with life, and sense of meaningfulness in life) was validated by 

Vederhus et al. (2021). 

 

2.3.5 Control variables 

Control variables included the year of the survey (2020 or 2021), immigration background (from 

the national register: Norwegian background, second- and first-generation immigrants), legal 

gender (i.e., sex, from the national register: male or female), sexual orientation (heterosexual or 

non-heterosexual), age (from the national register: in years, continuous), education level (from 

the national register: secondary education, below, and over), the national standard for the 

urbanicity of the municipality (from the national register: six levels, from the highest to lowest 

centrality), income (from the national register: household income in quartiles), and whether the 

respondent was employed, lived with a spouse or partner, and owned their own house.  

 

2.4 Statistical analyses 

SPSS for Windows (Version 29.0) was used to prepare the data, which involved screening 

datasets for monotonic response patterns (removing 16 cases), outliers, and distribution 

http://www.internationaljournalofwellbeing.org/
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normality; recoding and computing study variables; and pooling the datasets. Missing data were 

low, being highest for education level (2.5%). Missing data for education level correlated with 

immigration background (.38, p > .001) and were considered missing at random (MAR). Missing 

data were treated with listwise deletion. Preliminary linear regression analyses (p ≤ .05) assisted 

in selecting control variables for each relationship. Analyses were conducted using R version 

4.3.2 (R Core Team, 2023) and the lavaan package. Path models were specified on the basis of a 

theory-driven initial model, and several alternative specifications were evaluated. Model 

selection followed established SEM practice and relied on multiple fit indices, including χ² (and 

its associated p-value), CFI, TLI, RMSEA, SRMR, and BIC. All variables were standardized to 

facilitate the interpretation and comparability of parameter estimates. Because some variables 

exhibited deviations from multivariate normality, parameter estimation was performed using 

Maximum Likelihood with robust standard errors (MLR), which provides consistent estimates 

and adjusted fit statistics under non-normality.  

In line with the theoretical framework of Lachowycz and Jones (2013), the initial model 

included paths from physical activity and place-belongingness towards subjective wellbeing and 

from both types of outdoor space towards physical activity, place-belongingness, and subjective 

wellbeing. These paths were simultaneously controlled by the control variables identified in the 

previous analysis stage with linear regression, whereas age, gender, income, and urbanicity were 

always included. Some preliminary considerations when specifying the initial model included 

modelling subjective wellbeing either as an averaged score or, based on Nes et al. (2018, p. 54), 

as three separate dimensions (affective, cognitive, and eudaimonic); testing for a quadratic effect 

in the path from physical activity towards subjective wellbeing (Grau-Ruiz et al., 2024, Pierce & 

Aguinis, 2013); and testing a correlation between physical activity and place-belongingness 

(Hartig et al., 2014; Mohseni et al., 2024; Yip et al., 2016). Model 1 (M1) provided the best fit and 

greater parsimony by using subjective wellbeing as an averaged outcome, modelling the physical 

activity variable continuously and linearly, and incorporating a correlation between physical 

activity and place-belongingness. Next, interactions with age, gender, income, and urbanicity 

were tested in every path (presented in the appendix). Ultimately a second model (M2) was 

created that included all the interaction terms that had individually led to improved model fit. 

As some identified interactions concerned paths towards subjective wellbeing, a last model 

(M3) was created to examine whether the interactions were sensitive to the specific subjective 

wellbeing dimension (Nes et al., 2018, p. 54). Reliably estimating M3 (our most complex model) 

required a sample of 1,280 observations (Gelman, 2018); hence, the sample size was sufficient. 

Indirect and total effects of outdoor spaces on subjective wellbeing were estimated following 

SEM standard mediation procedures (Dzhambov et al., 2020). To obtain robust inferences for the 

indirect pathways, 95% confidence intervals were computed using nonparametric bootstrapping 

with 5,000 resamples, yielding percentile-based confidence bounds. To assess the model’s 

robustness, a similar model to M1 was tested with additional data (N = 2,124) from Statistics 

Norway (2022), focusing on a specific rural Norwegian district called Hallingdal in 2019 (i.e., pre-

pandemic). This follow-up model (M1’) is presented in the appendix. A flowchart summarising 

the analyses is provided in Figure 2. Upon completing the statistical analyses, additional model 

diagnostics were performed. Inspection of the correlation matrix and Variance Inflation Factors 

(VIF) indicated no evidence of multicollinearity; all intercorrelations were modest and all VIF 

values were well below commonly used thresholds. Standardized residuals and modification 

indices were examined to evaluate potential areas of model misfit beyond the global fit statistics. 

The largest standardized residuals were modest (approximately −2.5), indicating no substantial 

discrepancies between the observed and model-implied covariance structure. Likewise, no 

http://www.internationaljournalofwellbeing.org/
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modification indices exceeded 10, suggesting that no theoretically meaningful or statistically 

warranted adjustments to the model were indicated. 

 

Figure 2. Flowchart of the analysis 

 
 

3. Results 

Table 1 displays sample characteristics. Figure 3 shows a visual representation of the main study 

models. The structural models revealed significant relationships between residential hiking and 

recreation areas, physical activity, place-belongingness, and subjective wellbeing. Residential 

hiking and recreation areas were positively associated with physical activity and place-

belongingness; in turn, these were positively related to subjective wellbeing, with a much 

stronger association for place-belongingness. For hiking areas, the mediation was complete 

(Warner, 2013, pp. 648–649), because in these controlled models, when accounting for all the other 

specified relationships, there was no significant direct path from hiking areas to subjective 

wellbeing. The paths in M1 differed slightly when tested on the alternative dataset obtained from 

rural Norway pre-pandemic (Statistics Norway, 2022): for recreation areas, the mediation was 

also complete, and the correlation between physical activity and place-belongingness was not 

significant.  
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Table 1. Characteristics of the study samples (quality-of-life 2020–21) 

Variable Median [IQR] or n (Valid %) 

Survey respondents in 2020  17530 (49.97) 

Immigration background   

Norwegian background 30618 (87.28) 

Second-generation immigrants 321 (.92) 

First-generation immigrants 4140 (11.80) 

Females 18116 (51.64) 

Non-heterosexual 1978 (5.67) 

Age  49 [34, 62] 

Education level   

Below high school 5356 (15.66) 

High school  12344 (36.08) 

More than high school 16510 (48.26) 

Employed 24901 (71) 

Homeowner 28735 (82.05) 

Household income    

Lowest income quartile 6522 (18.59) 

Second income quartile 7532 (21.47) 

Third income quartile 9608 (27.39) 

Highest income quartile 11417 (32.55) 

Living with a spouse or partner 24181 (69) 

Urbanicitya    

Level 1 (municipalities with the highest centrality) 7202 (20.53) 

Level 2 9236 (26.33) 

Level 3 8818 (25.14) 

Level 4 5431 (15.48) 

Level 5 2989 (8.52) 

Level 6 (municipalities with the lowest centrality) 1403 (4) 

Outdoor spaces   

Having recreation areas within 200 m 31288 (89.37) 

Having hiking areas within 500 m 31011 (88.53) 

Physical activity (1 to 6)   

1. Never 1465 (4.19) 

2. More rarely 2578 (7.37) 

3. A few times a year 2881 (8.24) 

4. Monthly  5365 (15.34) 

5. Weekly  18333 (52.42) 

6. Daily 4351 (12.44) 

Place-belongingness (0 to 10) 8 [6, 10] 

Affect balance (–10 to +10) 4 [1, 6] 

Satisfaction with life (1 to 7) 5.40 [4.40, 6] 

Meaning in life (0 to 10) 7.50 [6, 8.50] 

a The urbanicity variable can be interpreted with: https://www.ssb.no/klass/klassifikasjoner/128. 
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Figure 3. Pictorial representation of study models 

 
 

 
Model 1 Fit: χ2[5]=13.05, p=.02, CFI=1, TLI=1, RMSEA[90% CI]=.01[.00, .01], SRMR=.00, BIC=267454.43 

 

 

 
Interactions: ↑Age: A=.02***;  Females: B= –.01**; ↓Urbanicity: C=.03*** & D=.01* 

Model 2 Fit: χ2[13]=16.25, p=. 24, CFI=1, TLI=1, RMSEA[90% CI]=.00[.00, .01], SRMR=.00, BIC=267439.56 

 

            

               

               
         

                   
         

                  
         

  

      

      

                                                                                                                 

   

      

      

      

      

      

      

            

               

               
         

                   
         

                  
          

  

      

      

                                                                               
                                                                                                                  

      

      

      

      
   

      

  

      

  

http://www.internationaljournalofwellbeing.org/


 Pathways to Wellbeing 

Grau-Ruiz et al. 

 

      www.internationaljournalofwellbeing.org                     13 

 
Interactions: ↑Age: A =.02***; Females: B = –.01** & C = –.02**; ↓Urbanicity:  D =.03*** & E =.02** 

Model3 Fit: χ2[19]=142.59, p=.00, CFI=1, TIL=.99, RMSEA[90%CI]=.01[.01, .02], SRMR=.00, BIC=403683.08 
 

Note. Path coefficients were estimated using cross-sectional data. Arrows represent relationships, not 

causality. Standardised coefficients are reported. *p ≤ 0.05. **p ≤ 0.01. ***p ≤ 0.001. 

 

Several models including interaction terms in isolation gave a better fit than M1, and when 

combined in our M2, a good fit for all fit indices was achieved (M1: χ² p = .02, CFI = 1, TLI = 1, 

RMSEA [90% CI] = .01 [.00, .01], SRMR = .00, BIC =267454.43; M2: χ² p = .32, CFI = 1, TLI = 1, 

RMSEA [90% CI] = .00 [.00, .01], SRMR = .00, BIC = 267439.56). Findings indicated that recreation 

areas have a stronger relation with physical activity among older residents.  Additionally, the 

direct relationship between recreation areas and subjective wellbeing was weaker for females. 

Results also indicated that, in more rural communities, hiking areas had a stronger relationship 

with place-belongingness, and the association between place-belongingness and subjective 

wellbeing was also stronger. Given that the relationships between subjective wellbeing and 

recreation areas and place-belongingness differed across gender and urbanicity, these differences 

were tested according to specific subjective wellbeing measures in our M3. These follow-up 

analyses revealed that the interaction of gender with recreation areas concerned only satisfaction 

with life and meaning in life, whereas the interaction of urbanicity with place-belongingness only 

concerned meaning in life. However, M3 did not fit the data better than M2 (M3: χ² p < .00, CFI = 

1, TLI = .99, RMSEA [90% CI] = .01 [.01, .02], SRMR = .00, BIC = 403683.08). Figure 4 presents line 

plots to graphically represent these tri-variate relationships. Table 2 shows the direct, indirect, 

and total effects of these outdoor space types. Table 3 presents the correlation matrix. 
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Figure 3. Plots for the significant interactions in Model 3 

 
 

 

Table 2. Direct, indirect, and total effects of outdoor spaces on subjective wellbeing 

 Hiking areas Recreation areas Outdoor spaces 

 Estimate p- value 95% CI Estimate p- value 95% CI Estimate p- value 95% CI 

Indirect via physical activity .00  ≤ 0.001 (.00, .01) .01  ≤ 0.001 (.01, .01) .01  ≤ 0.001 (.01, .01) 

Indirect via place-

belongingness 

.03  ≤ 0.001 (.02, .03) .04  ≤ 0.001 (.04, .04) .07  ≤ 0.001 (.06, .07) 

Total indirect .03  ≤ 0.001 (.02, .04) .05  ≤ 0.001 (.04, .05) .08  ≤ 0.001 (.07, .08) 

Direct .01 .24 (-00, .02) .04  ≤ 0.001 (.03, .05) .04  ≤ 0.001 (.03, .06) 

Total effect .04  ≤ 0.001 (.02, .05) .09  ≤ 0.001 (.07, .10) .12  ≤ 0.001 (.11, .14) 

Note. The coefficients are obtained from Model 2. 
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Table 3. Correlation matrix of study variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

1 Satisfaction with life                    

 (p-value)                    

2 Affect balance .65                    

 (p-value) (<.001)                   

3 Meaning in life .75 .68                  

 (p-value) (<.001) (<.001)                  

4 Subjective wellbeing .90 .87 .91                 

 (p-value) (<.001) (<.001) (<.001)                 

5 Hiking areas .08 .09 .09 .10                

 (p-value) (<.001) (<.001) (<.001) (<.001)                

6 Recreation areas .14 .12 .13 .15 .19               

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001)               

7 Physical activity .19 .17 .18 .20 .04 .08              

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)              

8 Place-belongingness .39 .37 .40 .43 .15 .16 .11             

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)             

9 Age .12 .23 .18 .20 .14 .08 −.00 .25            

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (.46) (<.001)            

10 Gender .03 −.08 .02 −.01 .02 .03 −.00 .04 −.07           

 (p-value) (<.001) (<.001) (<.001) (.01) (<.001) (<.001) (.60) (<.001) (<.001)           

11 Income .23 .18 .20 .23 .07 .10 .13 .15 .18 −.06          

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)          

12 Education level .17 .09 .15 .15 −.02 .11 .13 −.01 .05 .06 .21         

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (.02) (<.001) (<.001) (<.001)         

13 Immigration background −.05 −.07 −.00 −.05 −.08 −.07 −.09 −.12 −.09 .01 −.13 .02        

 (p-value) (<.001) (<.001) (.47) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (.21) (<.001) (<.001)        

14 Sexual orientation −.09 −.11 −.09 −.11 −.06 −.07 −.06 −.08 −.12 .03 −.11 −.09 .11       

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)       

15 Having a partner .27 .18 .24 .26 .08 .08 .04 .13 .22 −.04 .29 .16 .02 −.08      

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)      

16 Employment status .12 .04 .13 .11 .00 .05 .05 −.03 −.36 −.04 .21 .19 .03 −.04 .09     

 (p-value) (<.001) (<.001) (<.001) (<.001) (.52) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)     

17 Owning residence .22 .18 .19 .22 .15 .15 .07 .26 .31 −.00 .33 .15 −.13 −.11 .29 .05    

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (.62) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)    

18 Urbanicity −.00 .04 .04 .03 .15 −.05 −.01 .08 .07 −.02 −.05 −.14 −.11 −.03 .03 −.04 .02   

 (p-value) (.71) (<.001) (<.001) (<.001) (<.001) (<.001) (.23) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001) (<.001)   

19 Survey year −.05 −.03 −.09 −.06 .02 .01 −.00 −.01 .02 .01 .00 .03 .01 .01 .00 .02 −.00 −.01  

 (p-value) (<.001) (<.001) (<.001) (<.001) (<.001) (.09) (.94) (.08) (<.001) (.30) (.36) (<.001) (.04) (.33) (.41) (<.001) (.93) (.01)  

 Descriptive statistics                    

 Mean 5.12 3.56 7.02 .00 .89 .9 4.43 7.43 48.78 .52 2.78 2.33 .2 .05 .69 .71 .83 2.78 .5 

 Standard deviation 1.30 3.69 2.04 .89 .31 .3 1.25 2.54 17.04 .5 1.09 .73 .59 .23 .46 .45 .37 1.37 .5 
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4. Discussion 

In the current study we investigated the roles of physical activity and place-belongingness as 

pathways in the association between residential nature and subjective wellbeing. We also 

explored whether the strength of these relations differed across age, gender, income, and the 

urbanicity of the municipalities. Overall, results of our path analysis showed that hiking and 

recreation areas were related to higher physical activity and place-belongingness, which, in turn, 

were related to higher subjective wellbeing. Some associations varied across age, gender, and 

urbanicity. These findings mostly confirmed our hypotheses and support previous theoretical 

understandings indicating that the nearby natural environment relates to higher wellbeing in 

complex ways (Lachowycz & Jones, 2013; Markevych et al., 2017). 

 

4.1 Indirect relationships between outdoor spaces and subjective wellbeing through physical activity and 

place-belongingness 

Results indicated that residential hiking and recreation areas were associated with subjective 

wellbeing through physical activity and place-belongingness. Recreation areas showed stronger 

relationships with physical activity, place-belongingness, and subjective wellbeing than hiking 

areas. This may be accounted for particularly beneficial qualities of recreation (vs hiking) areas, 

such as shorter perceived distance from home and better perceived quality (i.e., excellence of 

space), factors which have been noted as key in greenspace visits (Fongar et al., 2019). Place-

belongingness emerged in the current study as a stronger mediator of the relationship between 

outdoor spaces and wellbeing than did physical activity. This was to some degree expectable, as 

previous research suggested that belongingness is a stronger predictor of wellbeing than other 

covariates (King & Hicks, 2021). In de Vries et al. (2013), social cohesion similarly emerged as a 

more robust pathway to mental health compared to physical activity.  Given that, among five 

nature-related factors, nature connectedness has emerged as a leading factor predicting 

wellbeing (Richardson et al., 2021), it is likely that nature connectedness underlies the place-

belongingness pathway between outdoor spaces and wellbeing which emerged in our study. 

Results also indicated that hiking areas were related to higher subjective wellbeing only 

indirectly, through physical activity and place-belongingness (i.e., full mediation). Recreation 

areas showed the same indirect links, but recreation areas also had a direct relationship with 

subjective wellbeing (i.e., partial mediation). The finding that hiking areas only had an indirect 

effect differs from Grau-Ruiz et al.’s (2024) results on the relationships between hiking areas, 

physical activity, and multiple measures of subjective wellbeing. It is possible that most of the 

direct relationship between hiking areas and subjective wellbeing is explained by their link to 

place-belongingness, as seen in Grau-Ruiz and Løvoll (2024). 

The finding indicating that hiking areas’ relationship with wellbeing was completely 

mediated through physical activity and place-belongingness is of particular importance in 

explaining how hiking areas promote residents' wellbeing. Conversely, the finding of an 

additional direct relation between recreation areas and subjective wellbeing implies that this 

wellbeing benefit also occurred through processes that were not specified in our analysis. For 

recreation areas, unmodelled pathways linking nature and subjective wellbeing, such as 

increased mindfulness, resilience, and lowered rumination (Dzhambov et al., 2019), could 

underlie the direct relation that emerged in the current study. Although not tested in the current 

study, it is also possible that longer chains of relationships contributed to subjective wellbeing. 

For example, physical activity and place-belongingness could be linked with subjective wellbeing 

through increased resilience, as proposed by the biopsychosocial resilience theory (White et al., 

2023).  
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On a final note, our analysis revealed that specifying a correlation between physical activity 

and place-belongingness improved the model fit. Although small, this correlation aligns with 

previous evidence showing associations between an individual’s sense of belonging to their 

community and physical activity (Yip et al., 2016). This suggests that these pathways are 

intertwined and may contribute to wellbeing through interconnected processes in serial 

mediation (Dzhambov et al., 2020). However, the direction of causality remains unclear, and the 

possibility of feedback loops should be considered. 

 

4.2 Pathway differences across age, gender, income, and urbanicity 

The strength of some relationships varied across age, gender, and urbanicity. Older males in more 

rural areas appeared to experience stronger subjective wellbeing benefits from the pathways 

linking outdoor spaces with subjective wellbeing through physical activity and place-

belongingness. No study path varied across income levels. 

The finding indicating that the positive relationship between recreation areas and physical 

activity was stronger for older residents aligns with Dalton et al. (2016), who found that 

greenspace in residential neighbourhoods can protect against a decline in physical activity as 

people age. The absence of a similar finding for hiking areas matches with the expectations 

behind some of Norway’s environmental and public health goals, as the criteria of a 200-meter 

buffer for recreation areas is justified in that some subpopulations, like elders, have an average 

action radius of just 300 metres (Environment Norway, 2023a, 2023b; The Norwegian Directorate 

of Health, 2021). 

Results did not provide evidence for interactions involving the household income in any of 

the studied paths. The absence of this finding contrasts with studies showing that the benefits of 

greenspace for health are stronger for residents of lower socioeconomic status and deprived 

neighbourhoods (WHO, 2016). It could be that no statistically significant interaction emerged in 

the current study because measuring residential nature visits, and not mere exposure, is needed 

to find equigenic effects, as Fian et al. (2024) suggests. 

The direct relationship between recreation areas and subjective wellbeing was stronger for 

men than women. Although evidence of this effect is mixed (Markevych et al., 2017), and males 

in Norway participate slightly more in outdoor recreation than females (97.7% vs. 96.4%), this 

finding was surprising because females are more active in walking in parks and nearby natural 

areas (93.6% vs. 91.4%) (Statistics Norway, 2021). One possible explanation is that sports facilities 

in recreation areas may be designed to appeal more to males. For example, in 2021, males were 

almost three times more likely than females to play football, ice hockey, or golf, almost twice as 

likely to play basketball, and one and a half times more likely to play tennis (Statistics Norway, 

2021). Nonetheless, no legal gender differences emerged in the physical activity pathway. 

Interestingly, the legal gender differences concerned only satisfaction with life and meaning in 

life but not affect balance (M3). Affect balance is a more immediately sensitive measure to the 

short-term emotional state. In contrast, satisfaction with life and meaning in life are measures 

bounded to life evaluations and reflections. Perhaps the processes leading to shorter-term 

affective benefits (e.g., stress reductions) are gender-equal because the spontaneous and 

unfiltered affective response to nature is evolutionarily universal —as proposed by the Stress 

Reduction Theory (Ulrich, 2023)—. In contrast, those forms of wellbeing that involve reflections 

are more tied to one’s culture and society, thus facilitating gender differences.     

Urbanicity showed the strongest interaction in this study with a stronger relationship 

between hiking areas and place-belonging for residents in more rural areas. Evidence that 

urbanicity is an effect modifier in greenspace–health contexts is limited and inconsistent 
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(Markevych et al., 2017). Our findings contradict previous findings, such as Liu et al. (2019) who 

found stronger greenness–social cohesion links in urban China. Differences in social cohesion 

versus place-belongingness, undefined greenness measures versus specific outdoor spaces, and 

how urbanicity is defined might explain these differences. Nonetheless, our findings are 

reasonable: in rural areas, hiking spaces may offer superior qualities (e.g., greater size, 

biodiversity, and proximity to residences). Moreover, in less central communities, there is also 

8% higher participation in hiking (Statistics Norway, 2021); thus, hiking could be more integral 

to rural identity. Our finding is noteworthy, as one might assume that rural residents, who are 

generally more exposed to nature, would not show a stronger connection to hiking areas. This 

highlights the value of also exploring what hiking areas mean for rural vs. urban residents 

qualitatively. 

Lastly, place-belongingness showed a stronger relationship with subjective wellbeing for 

rural than urban residents. This interaction concerned only meaning in life, and not satisfaction 

with life nor affect balance (M3). The reason for this is unclear. Previous research suggests that 

concepts related to place-belongingness might encompass different aspects depending on 

urbanicity. For instance, Belanche et al. (2021) analysed place identity as cognitive, affective, and 

evaluative components (self-categorisation, emotional attachment, and feelings of worth) and 

found that the latter two were stronger in rural areas. Riethmuller et al. (2021) noted that place 

attachment in rural areas relates more to home, belonging, and community, whereas in urban 

areas, it is linked to practical factors such as jobs and relationships. Additionally, social cohesion 

studies distinguish between individual and collective levels (Yip et al., 2016). Perhaps feeling 

individual belonging in a place with strong collective belonging has a different, potentially 

greater, impact on wellbeing. Concerning the specific characteristics of meaning in life, it might 

be that rural places do better at stimulating a sense of place-belongingness that connects strongly 

to existential aspects of the good life. This might happen, for example through the cultivation of 

traditions, stories, and a collective identity that is more readily tethered to the place and 

oftentimes its nature. For example, surnames in Norway often 4  link residents with a place, 

typically a farmstead and its nature (e.g., strand, coast, island, forest, mountain, etc.). At marriage 

or when moving, Norwegians can change their surname, with those signalising old traditions 

and nature being preferred. Natural or farm names are thought to highlight unique aspects of 

identity and stimulate conversation (Amundsen, 2018). Hence, through such practices, belonging 

to rural places could provide anchors in life to something larger and longer lasting than the 

individual, thus acting as richer resources for meaning in life. 

 

4.3 Strengths and limitations 

The major strengths of this study are its large sample size (N =35,079) and thus statistical power, 

combined with the sample being highly representative for the Norwegian national territory, and 

that the analysed data was a combination of survey data with register data. Another strength is 

that analyses distinguished among several subjective wellbeing measures, while controlling for 

additional demographic and socioeconomic status variables and moderators, thereby increasing 

coefficient precision. 

As with all studies, the current study also had limitations. The study was cross-sectional, 

which does not allow for causality. Several key measures, such as proxies for outdoor space 

exposure and physical activity, were assessed by subjective measures, which can differ 

substantially from objective measures (e.g., NDVI, accelerometery). Ideally, subjective and 

 
4 About 2/3 of Norwegians, possibly a record in Europe (Amundsen, 2018). 
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objective measures should have been complemented. Nonetheless, surveys remain the most 

viable option for large cohorts (Markevych et al., 2017; Silva et al., 2018). Moreover, the perceived 

qualities of greenspaces are particularly useful for assessing instorative benefits (Wang et al., 

2021). For example in Zhang et al. (2025), the physical activity pathway was only statistically 

significant for their subjective measure of exposure to residential nature (perceived residential 

greenspace quantity), and not for the objective measure (NDVI). In the current study, the buffer 

radii in the two items assessing outdoor space proximity were different, limiting their 

comparison, although most residents are likely to live closer to recreation than hiking areas. The 

outdoor space types analysed in the current study could not discern between additional natural 

elements of potential relevance for wellbeing promotion, such as bodies of water in liquid or solid 

state and rock/mineral dominated environments (Li et al., 2023). Importantly, outdoor space 

visits were not measured in these surveys. A likely consequence of this limitation was the lack of 

statistically significant findings for the moderation effect of residents’ income (Fian et al., 2024). 

Measuring and analysing resident’s connectedness to nature would have also been informative 

due to its close relationships with nature, belongingness, and wellbeing. Some measures in the 

current study were reductionist. Place-belongingness has multiple conceptualizations (Allen et 

al., 2021). For example some scholars consider loneliness to be at the opposite pole but on the 

same axis as belongingness, while other scholars recognise a dual continuum (Lim et al., 2021). 

Barstad et al. (2023) considered belongingness an expression of wellbeing, while others, such as 

Kitchen et al. (2015), considered it a precursor of wellbeing. Moreover, many other concepts such 

as place bonding, sense of rootedness, place attachment, sense of place, and place identity are 

tightly linked (Antonsich, 2010; de Vries et al., 2013; Hammitt et al., 2006; Raman, 2014). Hence, 

measuring place-belongingness in the current study with a single item was reductionist, though 

this is common, and no gold standard exists for assessing this multifaceted concept (Allen et al., 

2021). Analysing legal gender was also reductionist. However, for our 2020 data, a comparison 

between legal gender and gender identity found a match for about 99% of the participants (Dalen 

et al., 2021). Moreover, some factors known to associate to differences in the current study 

pathways, such as the COVID pandemic (Grau-Ruiz et al., 2024) and immigration background 

(Grau-Ruiz & Løvoll, 2024), were not modelled. This was a conscious decision aimed at balancing 

analytical complexity with exploring new key moderators. Last, the study models revealed close 

to perfect fit for indices like CFI and TLI. Although good model fit is generally desirable, an 

overly good fit to the data can imply that the models would generalise poorly to other samples. 

While an effort was made to replicate Model 1 with a different sample (Model 1’), it would be 

advised to test the model in other contexts. 

 

4.4 Implications, and future research 

Findings from the current study have several implications. Within the environment–wellbeing 

context, the place-belongingness pathway has seemingly received little research attention. 

Residential nature appeared to benefit wellbeing mainly through place-belongingness, with this 

pathway being about seven times stronger than physical activity in our final model. Compared 

to similar research conducted in Dutch cities (de Vries et al., 2013), the relative contributions of 

these pathways followed the same trend (30% for social cohesion vs. 58% for place-belongingness 

and less than 10% for green exercise vs. 8% for physical activity), suggesting some degree of 

international correspondence. At the same time, these results do not diminish the role of physical 

activity in addressing specific public health concerns, such as reducing physical inactivity. In 

these contexts, physical activity may be more effective or relevant. However, loneliness, which is 

often linked to a lack of belongingness (Allen et al., 2021), is increasing and has been recognised 
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as an epidemic with severe consequences for individual health. Its impact on mortality surpasses 

that of obesity, physical inactivity, and smoking, affecting both mental and societal health (Office 

of the Surgeon General [OSG], 2023). Therefore, similar investments in science, the media, and 

public health policy as those made to address physical inactivity are needed to tackle the 

loneliness crisis. As place-belongingness was a much stronger pathway to wellbeing than being 

physically active, nature-based therapists aiming at promoting wellbeing can consider 

decreasing intervention focus on doing physical outdoor activities (e.g., hiking, paddling, etc.) 

and instead increase intervention focus on other facets of being in the outdoor experience that 

facilitate building place-belongingness. Outdoor therapists can work with multiple factors and 

ways identified by research to more effectively promote place-belongingness among participants, 

including emphasising the value of local connections with social groups (e.g., family, ancestors) 

and nature (e.g., trees, animals, objects, and phenomena), as well as facilitating participants’ 

engagement with transgenerational local memories and traditions while creating their personal 

memories (Mohseni et al., 2024). Given that the physical activity and place-belongingness 

pathways may be intertwined, targeting both goals in a unified strategy could offer valuable 

benefits. This is noteworthy, as some scholars suggest that social cohesion interventions aimed 

at increasing physical activity may be more cost-effective from a policy perspective (Yip et al., 

2016). 

Recognising the salient role that nature near residential areas plays in fostering mental health 

through place-belongingness can benefit societal welfare beyond promoting individual 

wellbeing. The Norwegian Institute of Bioeconomy Research (NIBIO) refers to social-ecological 

innovations as new ways to balance social and ecological needs (NIBIO, 2025). The current study 

findings directly endorse social-ecological innovations aimed at benefiting both social needs (e.g., 

social inclusion, public health) and ecological needs (e.g., habitat creation or maintenance), as 

both could be targeted through ensuring residential greenspaces. The current study findings 

highlighted recreation areas like parks as residential nature designs with greater potential for 

promoting place-belongingness and subjective wellbeing. The marked emergence of the place-

belongingness pathway between outdoor spaces and subjective wellbeing is also noteworthy 

with respect to the mental separation of humans from nature. This mental separation is seen as a 

philosophical root of the current ecological crisis (Richardson, 2023). The place-belongingness 

pathway invites us to challenge a dualist mindset and recognise that thriving humans belong 

with nature. As place-belongingness is intimately bound to the universal human need for 

belongingness, there should be an emphasis on securing close access to outdoor spaces for 

everyone. Moreover, natural areas are rapidly disappearing both in Norway and globally. The 

tendencies and projections towards 2030 indicate that forests are the type of area at greatest risk 

of being built over, with more rural areas in Norway being at greater risk than more urban ones 

(Rørholt & Steinnes, 2020). Given that in rural Norway, hiking areas/forests and place-

belongingness are especially strong promoters of wellbeing, it is of paramount importance to be 

aware of the particularly negative consequences for wellbeing that may follow from losing these 

natural spaces.  

Future research should address unanswered questions, including how specific design aspects 

of residential nature, physical activity intensities and types (e.g., green exercise) contribute to 

population wellbeing. Place-belongingness is a complex concept; hence, it is necessary to discern 

the main similarities and differences with other measures, such as social cohesion, nature 

connectedness, and place attachment, and to investigate further place-belongingness’ possible 

collective dimension. Moreover, further potential indirect relationships, such as through 

mindfulness (Dzhambov et al., 2019) or transcendent experiences (Marselle et al., 2021), also need 
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examination in the Norwegian context, ideally with longitudinal data and testing more complex 

modes of mediation, such as serial mediation. Furthermore, some of our analyses produced 

findings worthy of qualitative follow-up, such as the noted differences based on legal gender and 

the place-belongingness dynamics across the rural–urban gradient. It is also possible that some 

factors, such as age, may influence the modelled relations in non-linear ways, or combined with 

other factors, such as gender (Markevych et al., 2017). Likewise, it is likely that many more factors 

are yet to be discovered concerning both socio-demographic aspects and geo-cultural contexts.  

 

5. Conclusion 

This study investigated how residential nature related with subjective wellbeing through 

physical activity and place-belongingness, and how the strength of these relationships varied 

across age, gender, income, and urbanicity in a Norwegian sample. Residential hiking and 

recreation areas were associated with subjective wellbeing through both physical activity and 

place-belongingness. Recreation areas emerged as a stronger explanatory pathway than hiking 

areas, and place-belongingness emerged as a stronger explanatory pathway than physical 

activity. Stronger subjective wellbeing benefits emerged from the studied pathways for older 

males in more rural areas. Future research should confirm causality in these relationships. The 

current findings provide valuable insights to the research field of subjective wellbeing and for 

sustainable development, particularly regarding place-belongingness. Urban planners, public 

health professionals, and outdoor educators can leverage these findings to promote mental health 

more effectively. Understanding our deep and complex interconnection with nature and 

ensuring equitable access to residential nature are important to promote wellbeing. 
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Appendix 

 

1. Preliminary analyses 

 

Table A1. Preliminary analysis of the subjective wellbeing variables 

 Model 0 Model 0.1 

Treatment of subjective wellbeing 

outcome 

Composite 

score 

Satisfaction with life, affect balance, and 

meaning in life 

Satisfaction with life ~ hiking areas − .01 

Affect balance ~ hiking areas − .01 

Meaning in life ~ hiking areas − .00 

Composite score~ hiking areas .01 − 

Satisfaction with life ~ recreation 

areas 

− .04 *** 

Affect balance ~ recreation areas − .03 *** 

Meaning in life ~ recreation areas − .04 *** 

Composite score~ recreation areas 

areas 

.04 *** − 

Satisfaction with life ~ physical 

activity 

− .12 *** 

Affect balance ~ physical activity − .12 *** 

Meaning in life ~ physical activity − .12 *** 

Composite score~ physical activity .13 *** − 

Satisfaction with life ~ place-

belongingness 

− .34 *** 

Affect balance ~ place-

belongingness 

− .31 *** 

Meaning in life ~ place-

belongingness 

− .33 *** 

Composite score~ place-

belongingness 

.36 *** − 

Chi Square (DF) 309.42 (6) 421.93 (8) 

Chi square p value .00 .00 

CFI .98 .99 

TLI .88 .95 

RMSEA (90% CI lower−upper) .04 (.04−.04) .04 (.04−.04) 

SRMR .01 .01 

BIC 267740.39 403956.67 
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Table A2. Preliminary analysis of the physical activity variable 

 Model 0 Model 0.2 

Treatment Continuous Continuous 

Relation Linear Quadratic 

Physical activity .13*** .20*** -.07** 

Chi Square (DF) 309.42 (6) 110130.80 (8) 

Chi square p value .00 .00 

CFI .98 .14 

TLI .88 -3.85 

RMSEA (90% CI lower−upper) .04 (.04−.04) .64 (.64−.64) 

SRMR .01 .08 

BIC 267740.39 267742.22 

 

 

Table A3. Analysis of the physical activity−place-belongingness relation 

 Model 0 Model 1 

Physical activity−place-belongingness relation Unmodelled Correlated (.09 ***) 

Chi square (DF) 309.42 (6) 13.05 (5) 

Chi square p value .00 .02 

CFI .98 1 

TLI .88 1 

RMSEA (90% CI lower−upper) .04 (.04−.04) .01 (.00−.01) 

SRMR .01 .00 

BIC 267740.39 267454.43 
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Figure A1. Graphical representation of Model 1 with the dataset quality-of-life in Hallingdal 2019 (M1’) 

 
Model 1’ Fit: χ2 [3] = 6.09, p = .107, CFI = 1, TLI = .97 , RMSEA (90% CI) = .02 (.00, .05), SRMR = .01, BIC = 

16004.84 

 
Note. Some variables are different or missing. Missing Variables: Survey year, urbanicity and income quartiles (in these models this variable is replaced by 

economic solvency (how hard/easy it is to cover daily expenses with the income of the household (6 levels from very hard to very easy))). Differing variables: 

Immigration background is dichotomous, and Age is categorical with 7 levels: 18-24, 25-34, 35-44, 45-54, 55-64, 65-74, and over 75. *p ≤ 0.05. **p ≤ 0.01. 

***p ≤ 0.001. 
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2. Moderation analyses 

Figure 2. Key for paths’ names for moderation analyses and effect calculations 

 

 

 Direct 

effect 

Indirect effect via physical 

activity 

Indirect effect via place-

belongingness 

Total effect 

Hiking areas g a * e c * f g + (a * e) + (c * f) 

Recreation 

areas 

h b * e d * f h + (b * e) + (d * f) 

Outdoor spaces g + h (a * e) + (b * e) (c * f) + (d * f) g + (a * e) + (c * f) + h + (b * e) + (d * f) 
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Table 4. Overview of models including single gender interactions with paths in Model 1 

  Paths to physical activity Paths to place-

belongingness 

Paths to subjective wellbeing 

Model 1 GA GB GC GD GE GF GG GH 

Gender coefficient – -.01 -.01 .06*** .06*** -.01** -.01** -.01** -.01** 

Moderated variable – .03 *** .05 *** .06*** .11*** .13*** .36*** .01 .04*** 

Interaction term – -.00 .00 -.01 -.00 -.01 .00 -.01 -.01** 

Chi square (DF) 13.05 (5) 17.35 (7) 21.47 (7) 15.25 (7) 21.70 (7) 33.72 (7) 41.97 (7) 15.48 (7) 13.81 (7) 

Chi square p value .02 .02 .00 .03 .00 .00 .00 .03 .06 

CFI 1 1 1 1 1 1 1 1 1 

TLI 1 1 1 1 1 .99 .99 1 1 

RMSEA (90% CI lower−upper) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.02) .01 (.00−.01) .01 (.00−.01) 

SRMR .00 .00 .00 .00 .00 .00 .00 .00 .00 

BIC 267454.43 267464.77 267464.31 267462.67 267464.55 267463.79 267464.37 267462.91 267456.65 

 

 

Table 5. Overview of models including single economy interactions with paths in Model 1 

  Paths to physical activity Paths to place-belongingness Paths to subjective wellbeing 

Model 1 EA EB EC ED EE EF EG EH 

Economy coefficient – .09 *** .09 *** .05*** .05*** .06*** .06*** .06*** .06*** 

Moderated variable – .03 *** .05 *** .06*** .11*** .13*** .36*** .01 .04*** 

Interaction term – .01 .00 -.00 -.01 -.02** -.01** .01* .00 

Chi square (DF) 13.05 (5) 18.5 (7) 18.07 (7) 22.20 (7) 13.32 (7) 1451.02 (7) 674.37 (7) 17.22 (7) 17.9 (7) 

Chi square p value .02 .01 .01 .00 .07 .00 .00 .02 .01 

CFI 1 1 1 1 1 .93 .96 1 1 

TLI 1 1 1 1 1 .52 .77 1 1 

RMSEA (90% CI 

lower−upper) 

.01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .08 (.08−.08) .05(.05−.06) .01 (.00−.01) .01 (.00−.01) 

SRMR .00 .00 .00 .00 .00 .02 .01 .00 .00 

BIC 267454.43 267461.15 267464.85 267464.85 267460.1 267452.29 267455.66 267459.87 267464.68 
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Table 6. Overview of models including single age interactions with paths in Model 1 

  Paths to physical activity Paths to place-belongingness Paths to subjective wellbeing 

Model 1 AA AB AC AD AE AF AG AH 

Age coefficient – -.05 *** -.05 *** .18*** .18*** .10*** .10*** .10*** .10*** 

Moderated variable – .04 *** .06 *** .06*** .11*** .14*** .37*** .01* .04*** 

Interaction term – .03 *** .02 *** .00 -.01 -.03*** .04*** .01 ** -.00 

Chi square (DF) 13.05 (5) 22.35 (7) 13.58 (7) 58.64 (7) 29.04 (7) 146.82 (7) 1193.92 (7) 49.83 (7) 29.81 (7) 

Chi square p value .02 .00 .06 .00 .00 .00 .00 .00 .00 

CFI 1 1 1 1 1 .99 .94 1 1 

TLI 1 1 1 .98 .99 .95 .60 .99 .99 

RMSEA (90% CI 

lower−upper) 

.01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .02 (.01−.02) .01 (.00−.01) .02 (.02−.03) .07 (.07−.08) .01 (.01−.02) .01 (.01−.01) 

SRMR .00 .00 .00 .00 .00 .01 .02 .00 .00 

BIC 267454.43 267428.53 267448.26 267464.82 267463.72 267407.46 267397.98 267456.02 267464.48 

  

 

Table 7. Overview of models including single urbanicity interactions with paths in Model 1 

  Paths to physical activity Paths to place-belongingness Paths to subjective wellbeing 

Model 1 UA UB UC UD UE UF UG UH 

Urbanicity coefficient – .01 .01 .04*** .05*** .01 .01 .01 .01 

Moderated variable – .03 *** .05 *** .07*** .11*** .13*** .36*** .01 .04*** 

Interaction term – -.00 .01 .03*** .01* -.00 .01* .00 .00 

Chi square (DF) 13.05 (5) 40.22 (7) 20.75 (7) 13.74 (7) 18.45 (7) 16.93 (7) 15.1 (7) 39.93 (7) 23.02 (7) 

Chi square p value .02 .00 .00 .06 .01 .02 .04 .00 .00 

CFI 1 1 1 1 1 1 1 1 1 

TLI 1 .99 1 1 1 1 1 1 .99 

RMSEA (90% CI lower−upper) .01 (.00−.01) .01 (.01−.02) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.00−.01) .01 (.01−.02) .01(.01−.01) 

SRMR .00 .00 .00 .00 .00 .00 .00 .00 .00 

BIC 267454.43 267464.82 267461.63 267438.35 267459.33 267464.77 267459.55 267464.54 267463.9 
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Table 8. Comparison of Model 1 with Model 2 (interaction terms combined) 

 Model 1 Model 2 

Criterium – Included 

significant 

interactions 

leading to better fit 

than Model 1: 

Interactions – Gender on H, Age 

on B, Urbanicity on 

C and F 

Moderator’s coefficient   

Physical activity ~ 

 

   

 Age -.05 *** -.05 *** 

Place-belongingness 

~ 

 

   

 Urbanicity .05 *** .04 *** 

Subjective wellbeing 

~ 

   

 Gender -.01** -.01** 

 Urbanicity .01 .01 

Moderated variable   

Physical activity ~ 

 

   

 Recreation areas .05 *** .06 *** 

Place-belongingness 

~ 
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 Model 1 Model 2 

 Hiking areas .06 *** .07 *** 

Subjective wellbeing    

 Recreation areas .04*** .04*** 

 Place-belongingness .36*** .36*** 

Interaction terms   

Physical activity ~    

 Age*Recreation areas – .02 *** 

Place-belongingness 

~ 

   

 Urbanicity*Hiking areas – .03 *** 

Subjective wellbeing 

~ 

 

   

 Gender*Recreation areas – -.01** 

 Urbanicity*Place-

belongingness 

– .01* 

Chi square (DF) 13.05 (5) 16.25 (13) 

Chi square p value .02 .24 

CFI 1 1 

TLI 1 1 

RMSEA (90% CI lower−upper) .01 (.00−.01) .00 (.00−.01) 

SRMR .00 .00 

BIC 267454.43 267439.56 
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Table 9. Full models 

M1 Excluded cases 16 

Nº of model parameters 40 

Nº of observations 33482 

Physical activity ~ Estimate St.Err z-value P(>|z|) 

Hiking areas .027 .006 4.504 .000 

Recreation areas .052 .006 8.222 .000 

Age -.049 .006 -7.906 .000 

Gender -.007 .005 -1.379 .168 

Income .091 .006 15.221 .000 

Education .105 .006 17.778 .000 

Immigration background -.072 .006 -11.362 .000 

Sexual orientation -.029 .006 -4.595 .000 

Owning residence .017 .007 2.569 .010 

Urbanicity .005 .005 .848 .396 

Place-belongingness ~     

Hiking areas .059 .006 9.942 .000 

Recreation areas .110 .006 17.838 .000 

Age .175 .006 28.137 .000 

Gender .064 .005 12.366 .000 

Income .046 .006 7.705 .000 

Education -.074 .006 -13.266 .000 

Immigration background -.058 .006 -10.246 .000 

Sexual orientation -.027 .006 -4.447 .000 

Having a partner .033 .006 5.668 .000 

Employment status .028 .006 4.724 .000 

Owning residence .148 .007 22.184 .000 

Urbanicity .046 .005 8.748 .000 

Subjective wellbeing ~     

Physical activity .133 .005 25.196 .000 

Place-belongingness .363 .006 62.761 .000 

Hiking areas .006 .005 1.160 .246 

Recreation areas .040 .005 7.602 .000 

Age .102 .006 17.771 .000 

Gender -.013 .005 -2.768 .006 
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Income .056 .005 10.479 .000 

Education .078 .005 15.305 .000 

Immigration background .026 .005 5.267 .000 

Sexual orientation -.027 .005 -5.703 .000 

Having a partner .137 .005 25.636 .000 

Employment status .111 .006 19.431 .000 

Urbanicity .008 .005 1.788 .074 

Survey year -.068 .005 -14.817 .000 

Physical activity~ ~ Place-belongingness .086 

 

.006 15.368 .000 

Variances     

Physical activity .960 .009 112.814 .000 

Place-belongingness .865 .008 110.482 .000 

Subjective wellbeing .709 .006 116.684 .000 

Chi Square (DF) 13.047 (5) 

Chi square p value .023 

CFI 1 

TLI .996 

RMSEA (90% CI lower−upper) .007 (.002−.012) 

SRMR .002 

BIC 267454.433 
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M2 Excluded cases 16 

Number of model parameters  44 

Nº of observations  33482 

Physical activity ~ Estimate St.Err z-value P(>|z|) 

Hiking areas .026 .006 4.462 .000 

Recreation areas .056 .006 8.645 .000 

Age -.049 .006 -7.787 .000 

Gender -.007 .005 -1.380 .167 

Income .091 .006 15.176 .000 

Education .105 .006 17.832 .000 

Immigration background -.072 .006 -11.329 .000 

Sexual orientation -.029 .006 -4.644 .000 

Owning residence .018 .007 2.704 .007 

Urbanicity .004 .005 .766 .443 

Age*Recreation areas .020 .006 3.459 .001 

Place-belongingness ~     

Hiking areas .071 .007 10.618 .000 

Recreation areas .108 .006 17.549 .000 

Age .175 .006 28.053 .000 

Gender .064 .005 12.412 .000 

Income .046 .006 7.713 .000 

Education -.074 .006 -13.338 .000 

Immigration background -.058 .006 -10.169 .000 

Sexual orientation -.027 .006 -4.491 .000 

Having a partner .033 .006 5.610 .000 

Employment status .027 .006 4.536 .000 

Owning residence .149 .007 22.219 .000 

Urbanicity .044 .005 8.182 .000 

Urbanicity*Hiking areas .029 .007 4.430 .000 

Subjective wellbeing ~     

Physical activity .133 .005 25.201 .000 

Place-belongingness .363 .006 62.783 .000 

Hiking areas .006 .005 1.227 .220 

Recreation areas .038 .005 7.334 .000 

Age .102 .006 17.765 .000 

Gender -.013 .005 -2.713 .007 

Income .057 .005 10.504 .000 

Education .078 .005 15.311 .000 

Immigration background .026 .005 5.306 .000 
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Sexual orientation -.030 .005 -5.744 .000 

Having a partner .136 .005 25.516 .000 

Employment status .111 .006 19.418 .000 

Urbanicity .008 .005 1.685 .092 

Survey year -.068 .005 -14.831 .000 

Gender*Recreation areas -.013 .005 -2.612 .009 

Urbanicity*Place-belongingness .011 .005 1.970 .049 

Physical activity~ ~ Place-belongingness .086 

 

.006 15.389 .000 

Variances     

Physical activity .959 .009 112.725 .000 

Place-belongingness .865 .008 110.468 .000 

Subjective wellbeing .709 .006 116.662 .000 

Chi Square (DF) 16.249 (13) 

Chi square p value .236 

CFI 1 

TLI .999 

RMSEA (90% CI lower−upper) .003 (.000−.006) 

SRMR .001 

BIC 267439.564 
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M3 Excluded cases 16 

Number of model parameters  81 

Nº of observations  33482 

Physical activity ~ Estimate St.Err z-value P(>|z|) 

Hiking areas .026 .006 4.462 .000 

Recreation areas .056 .006 8.645 .000 

Age -.049 .006 -7.787 .000 

Gender -.007 .005 -1.380 .167 

Income .091 .006 15.176 .000 

Education .105 .006 17.832 .000 

Immigration background -.072 .006 -11.329 .000 

Sexual orientation -.029 .006 -4.644 .000 

Owning residence .018 .007 2.704 .007 

Urbanicity .004 .005 .766 .443 

Age*Recreation areas .020 .006 3.459 .001 

Place-belongingness ~     

Hiking areas .071 .007 10.618 .000 

Recreation areas .108 .006 17.549 .000 

Age .175 .006 28.053 .000 

Gender .064 .005 12.412 .000 

Income .046 .006 7.713 .000 

Education -.074 .006 -13.338 .000 

Immigration background -.058 .006 -10.169 .000 

Sexual orientation -.027 .006 -4.491 .000 

Having a partner .033 .006 5.610 .000 

Employment status .027 .006 4.536 .000 

Owning residence .149 .007 22.219 .000 

Urbanicity .044 .005 8.182 .000 

Urbanicity*Hiking areas .029 .007 4.430 .000 

Satisfaction with life ~     

Physical activity .117 .005 21.601 .000 

Place-belongingness .325 .006 57.269 .000 

Hiking areas .005 .005 .894 .371 

Recreation areas .037 .005 6.876 .000 

Age .008 .006 1.339 .000 

Gender .024 .005 5.054 .181 

Income .074 .006 13.395 .000 

Education .091 .005 17.382 .000 

Immigration background .009 .005 1.799 .072 
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Sexual orientation -.024 .005 -4.421 .000 

Having a partner .177 .005 32.312 .000 

Employment status .081 .006 13.678 .000 

Urbanicity -.014 .005 -2.773 .006 

Survey year -.056 .005 -11.890 .000 

Gender*Recreation areas -.014 .005 -2.775 .006 

Urbanicity*Place-belongingness .005 .005 .956 .339 

 

Affect balance ~     

Physical activity .118 .005 21.918 .000 

Place-belongingness .304 .006 52.398 .000 

Hiking areas .007 .005 1.354 .176 

Recreation areas .031 .005 5.750 .000 

Age .141 .006 23.797 .000 

Gender -.080 .005 -16.185 .000 

Income .042 .006 7.469 .000 

Education .044 .005 8.275 .000 

Immigration background -.002 .005 -.343 .732 

Sexual orientation -.041 .005 -7.587 .000 

Having a partner .067 .005 12.159 .000 

Employment status .067 .006 11.482 .000 

Urbanicity .014 .005 2.738 .006 

Survey year -.030 .005 -6.239 .000 

Gender*Recreation areas -.005 .005 -.898 .369 

Urbanicity*Place-belongingness .008 .005 1.495 .135 

 

Meaning in life ~     

Physical activity .121 .006 21.917 .000 

Place-belongingness .332 .006 55.387 .000 

Hiking areas .005 .005 .933 .351 

Recreation areas .034 .005 6.307 .000 

Age .123 .006 20.662 .000 

Gender .021 .005 4.486 .000 

Income .035 .005 6.391 .000 

Education .074 .005 13.998 .000 

Immigration background .062 .005 12.180 .000 

Sexual orientation -.016 .006 -2.908 .004 

Having a partner .121 .005 22.201 .000 

Employment status .149 .006 25.374 .000 

Urbanicity .021 .005 4.350 .000 

Survey year -.096 .005 -20.429 .000 
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Note. In 2020, exclusions concerned cases nº 2339, 2410, 11601, 9842; and in 2021, nº 1661, 4692, 12191, 475, 4880, 4930, 7662, 9248, 10547, 10781, 16949, 4594. 

 
 

 

 

 

Gender*Recreation areas -.016 .005 -3.070 .002 

Urbanicity*Place-belongingness .015 .006 2.685 .007 

 

Physical activity~ ~ Place-belongingness .086 .006 15.389 .000 

Satisfaction with life ~ ~ Affect balance .441 .005 84.054 .000 

Satisfaction with life ~ ~ Meaning in life .497 .006 89.294 .000 

Affect balance ~ ~ Meaning in life .459 .005 85.867 .000 

     

Variances     

Physical activity .959 .009 112.725 .000 

Place-belongingness .865 .008 110.468 .000 

Satisfaction with life .744 .007 114.297 .000 

Affect balance .790 .006 129.967 .000 

Meaning in life .741 .007 113.631 .000 

Chi Square (DF) 142.592 (19) 

Chi square p value .000 

CFI .998 

TLI .991 

RMSEA (90% CI lower−upper) .014 (.012−.016) 

SRMR .002 

BIC 403683.078 
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