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ABSTRACT 

Connectedness and Wellbeing: Community and Nature-Based Connection in the Context 

of Utah’s Rapid Growth  

by 

Sarah E. Wilson, Master of Science 

Utah State University, 2023 

 

Major Professor: Dr. Courtney Flint  
Department: Environment and Society  
 

Research suggests that feeling connected to the natural world and feeling socially 

connected to your community positively influence wellbeing. However, significant 

demographic shifts within communities may reduce the amount of social and nature-

based connectedness enjoyed by residents. As one of the fastest growing states, data from 

within Utah likely provides important insights related to how population growth impacts 

connectedness and wellbeing. Considering this, the present research investigated the 

relationships between personal wellbeing, community connection, and connection with 

nature in the context of Utah’s rapid population growth by utilizing quantitative survey 

data from the Utah Wellbeing Project and demographic information from the American 

Community Survey (ACS). As a secondary goal, this research also investigated how 

participation in certain nature-based activities was related to community connection and 

if these relationships varied depending on the level of population growth.  

 Results suggest there was a positive association between community connection 

and connection with nature, and between both forms of connectedness and personal 



 
 
 
 

iv 

wellbeing. However, population growth only negligibly impacted community connection, 

connection with nature, and their respective relationships with personal wellbeing. 

Instead, certain demographic variables were most influential. Older respondents and 

those who identify as a member of the Church of Jesus Christ of Latter-Day Saints rated 

their community connection higher than other groups, while older respondents and those 

with household incomes of $150,000 or above rated their connection with nature and 

personal wellbeing higher than other groups. Religious preference was also associated 

with personal wellbeing, but considerably less explanatory when considering community 

connections’ contribution to wellbeing; indicating that the wellbeing of members of the 

Church of Jesus Christ of Latter-Day Saints was more comparable to other groups in the 

study when controlling for community-based social connections. 

Additionally, those who participated in certain nature-based activities were more 

likely to rate their community connection high than those who did not, but these 

differences were most pronounced in communities experiencing more growth. Local 

leaders and community planners could likely improve resident wellbeing by stimulating 

opportunities to connect with other people and the natural environment, and by 

considering demographic differences and inequities.  

 

(122 pages) 
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PUBLIC ABSTRACT 

 

Connectedness and Wellbeing: Community and Nature-Based Connection in the Context 

of Utah’s Rapid Growth  

Sarah E. Wilson  

 

Research suggests that feeling connected to the natural world and feeling socially 

connected to your community positively influence wellbeing. However, significant 

demographic shifts within communities may reduce the amount of social and nature-

based connectedness enjoyed by residents. As one of the fastest growing states, data from 

within Utah likely provides important insights related to how population growth impacts 

connectedness and wellbeing. Considering this, the present research investigated the 

relationships between personal wellbeing, community connection, and connection with 

nature in the context of Utah’s rapid population growth by utilizing quantitative survey 

data from the Utah Wellbeing Project and demographic information from the American 

Community Survey (ACS). As a secondary goal, this research also investigated how 

participation in certain nature-based activities was related to community connection and 

if these relationships varied depending on the level of population growth.  

 Results indicate there was a positive association between community connection 

and connection with nature, and between both forms of connectedness and personal 

wellbeing. However, population growth only negligibly impacted community connection, 

connection with nature, and their respective relationships with personal wellbeing. 

Instead, certain demographic variables were most influential. Older respondents and 
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those who identify as a member of the Church of Jesus Christ of Latter-Day Saints rated 

their community connection higher than other groups, while older respondents and those 

with household incomes of $150,000 or above rated their connection with nature and 

personal wellbeing higher than other groups. Religious preference was also associated 

with personal wellbeing, but considerably less explanatory when considering community 

connections’ contribution to wellbeing; indicating that the wellbeing of members of the 

Church of Jesus Christ of Latter-Day Saints was more comparable to other groups in the 

study when controlling for community-based social connections. 

Additionally, those who participated in certain nature-based activities were more 

likely to rate their community connection high than those who did not, but these 

differences were most pronounced in communities experiencing more growth. Local 

leaders and community planners could likely improve resident wellbeing by stimulating 

opportunities to connect with other people and the natural environment, and by 

considering demographic differences and inequities.  
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CHAPTER 1 

INTRODUCTION 

 
 
 

Wellbeing is a multifaceted concept used to describe and measure the factors that 

contribute to a good life and is often examined at different levels, including individual 

and community (Bache & Reardon, 2016). Although there is not a single well accepted 

definition, one way to conceptualize wellbeing is as “a state of being with others, which 

arises where human needs are met, where one can act meaningfully to pursue one’s goals 

and where one can enjoy a satisfactory life” (Loveridge et al., 2020, p. 416). Prior to 

1950, economic indicators were primarily utilized to assess wellbeing (Stiglitz et al., 

2019). Between the 1950’s and 70’s, there was growing recognition that various non-

economic factors heavily influence wellbeing and cannot be adequately assessed based 

solely on economic considerations (Bache & Reardon, 2013). Described by Bache and 

Reardon (2013) as the first wave of wellbeing, this shift away from economic focus 

precipitated a social indicators movement which led to increased governmental and 

scientific interest in the investigation of non-economic wellbeing determinants.   

Although impactful, the social indicators movement tapered off in the 1970’s and 

the second wave of wellbeing would not emerge until the 1990’s (Bache & Reardon, 

2013). At this time, significant improvements were made among the scientific 

community for reliably assessing wellbeing (particularly subjective components) and its 

determinants, while concerns for environmental health grew rapidly within the broader 

population (Bache & Reardon, 2013). Stemming from these changes, contemporary 

understandings of wellbeing among academic and governmental groups are generally 
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more dynamic and holistic, integrating objective measures, such as housing and job 

security, with both subjective and ecological measures to form indices (King et al., 2014).   

The United States Environmental Protection Agency (EPA) developed the Human 

Wellbeing Index (HWBI), which includes eight wellbeing domains derived from both 

objective and subjective wellbeing data, with 25 indicators and 79 metrics across the 

domains (Summers et al., 2014). A similar approach was developed by the International 

Organisation for Economic Co-operation and Development (OECD) known as the Better 

Life Index, which is composed of 11 domains and 24 indicators (Hicks et al., 2016). The 

United Nations Development Programme’s (UNDP) Human Development Index utilizes 

three domains (Flint, 2016), and these indices represent only a small portion of the 

approaches available today.  

Each framework for measuring wellbeing described above contains slightly 

different but important factors related to wellbeing and were reviewed to construct 

community-based wellbeing surveys in Utah as part of the Utah Wellbeing Project. The 

Utah Wellbeing Project began in 2018 with the goal of tracking wellbeing and resident 

attitudes to help inform local policy and planning decisions. The Utah Wellbeing Project 

surveys featured questions to gauge subjective personal wellbeing, subjective community 

wellbeing, community-based social connections, perspectives on population growth and 

economic development, and ten wellbeing domains including mental health, physical 

health, living standards, substance use, leisure time, local environmental quality, 

connection with nature, social connections, safety and security, education, and cultural 

opportunities.  
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Many places in Utah have grown rapidly in recent years, potentially resulting in 

significant changes within communities. Two components of the Utah Wellbeing Project 

surveys are particularly relevant when considering potential wellbeing impacts associated 

with rapid growth: community connection and connection with nature. Although related 

findings are largely mixed, there is evidence to suggest that rapid community growth or 

urbanization can lower community connectedness (Slemp et al., 2012) and result in 

reductions in the availability of natural elements in the built and surrounding environment 

(Cox et al., 2018) that may impact how connected residents feel to the natural world.  

Considering this, this research aims to investigate how subjective personal 

wellbeing (herein referred to as ‘personal wellbeing’) is associated with community and 

nature-based connectedness in the context of Utah’s rapid population growth by utilizing 

quantitative survey data derived from the Utah Wellbeing Project. Additionally, this 

research investigates how connection with nature and participation in nature-based 

activities is associated with community connection. As one of the fastest growing states 

(US Census Bureau, 2021), data from within Utah may provide important insights needed 

to begin assessing potential growth-related consequences for wellbeing.  

To address these inquiries, this research is guided by the following research 
questions:   

 
1) What is the association between community connection and personal 

wellbeing in Utah?  

2) What is the association between connection with nature and personal 

wellbeing in Utah?  
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3) What is the association between community connection and connection with 

nature in Utah? 

4) What is the association between participation in nature-based activities and 

community connection? Does this vary depending on the rate of population 

growth? 

5) How does the rate of population growth influence connection with nature, 

community connection, and their respective relationships with personal 

wellbeing in Utah?  
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CHAPTER 2 

LITERATURE REVIEW 

 
 
 

 This chapter provides an overview of the literature related to community 

connection and wellbeing, connection with nature and wellbeing, and the need-to-belong 

theory. Additionally, this chapter discusses literature concerning the links between both 

forms of connectedness and the potential implications of community growth for 

connectedness and wellbeing. This is followed by a description of the research 

hypotheses associated with this study.  

 

Community Connectedness and Wellbeing 

Community connectedness is a specific form of social connectedness and is one 

of several interrelated or synonymous concepts including sense of community, social 

capital, and community cohesion (Umstattd Meyer et al., 2021). Social connections can 

occur within various “communities,” such as faith-based communities or online groups. 

However, community connectedness in this sense, and for the purposes of this research, 

refers specifically to social connections within the geographic location in which people 

live. Although current conceptualizations vary throughout the literature, community 

connectedness was first developed within the field of community psychology by Seymore 

Sarason (1974) in his seminal work The psychological sense of community: prospects for 

a community psychology. He defined community connection as ‘‘the sense that one was 

part of a readily available mutually supportive network of relationships upon which one 
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could depend, and as a result of which one did not experience sustained feelings of 

loneliness” and emphasized its role in wellbeing (Sarason, 1974, p. 1).  

Subsequent researchers extended Sarason’s work throughout the 1970’s, however, 

a more structured conceptualization was not introduced until the development of 

McMillan and Chavis’s four-factor model (McMillan & Chavis, 1986; Nowell & Boyd, 

2010). Similar to Sarason’s approach, McMillan and Chavis (1986, p. 9) define 

community connectedness as “a feeling that members have of belonging, a feeling that 

members matter to one another and to the group, and a shared faith that members’ needs 

will be met through their commitment to be together.” Proving to be particularly 

influential, most contemporary work stems from the four-factor model developed by 

McMillan and Chavis (Nowell & Boyd, 2010).  

 High levels of community connectedness have been associated with various social 

outcomes that positively impact wellbeing. When compared to more disconnected 

locales, those living in connected communities tend to feel safer in their setting, have 

more trust for other residents, have higher levels of both political and civic participation 

(Francis et al., 2012), and tend to report higher personal wellbeing (Davidson & Cotter, 

1991). A recent review “suggests a general consensus across the literature” that 

community connectedness is positively related to subjective, psychological, and social 

wellbeing in a variety of contexts and settings (Stewart & Townley, 2020, p. 1).  

 Although social and psychological wellbeing are primarily seen as separate from 

subjective wellbeing (Keyes, 2013), there is evidence to suggest that social and 

psychological forms of wellbeing have important implications for subjective wellbeing. 

Two recent longitudinal studies were largely unique in attempting to determine the 
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directionality of such relationships, and found that psychological (Joshanloo, 2019) and 

social wellbeing (Joshanloo et al., 2018) consistently predicted subjective wellbeing over 

a 20 year period. Conversely, subjective wellbeing did not predict social wellbeing 

(Joshanloo et al., 2018), while the findings related to the reverse effect on psychological 

wellbeing were largely inconsistent (Joshanloo, 2019). They conclude that psycho-social 

wellbeing is a “causal antecedent of subjective well-being” (Joshanloo et al., 2018, p. 

2142).  

 

Connection with Nature and Wellbeing 

Relationships between humans and their surrounding environment have been 

discussed by a variety of early writers (Mayer & Frantz, 2004). In A Sand Country 

Almanac, Aldo Leopold detailed the importance of viewing nature as part of our 

community, maintaining that such an orientation could transform the way humans behave 

on the landscape and fundamentally alter how we value the natural environment 

(Leopold, 1949). The term “biophilia” was first used by Eric Fromm (1964) and 

explained as a deep love for all living things. Later, this idea was more fully described 

and theorized by Edward O. Wilson in his 1984 publication of Biophilia. Wilson’s (1984) 

biophilia hypothesis maintains that humans have an innate, evolutionarily based need to 

feel connected to the natural world. As described by Kellert and Wilson (1993, p. 20): 

The human tendency to relate with life and natural processes might be the 
expression of a biological need, one that is integral to the human species’ 
development process and essential in physical and mental growth…The biophilia 
hypothesis proclaims a human dependence on nature that extends far beyond the 
simple issues of material and physical sustenance to encompass as well the human 
craving for aesthetic, intellectual, cognitive, and even spiritual meaning and 
satisfaction. 
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This need is primarily met through time spent in natural environments, a lack of 

which is thought to alter healthy functioning and lower wellbeing (Zelenski & Nisbet, 

2014). Although the biophilia hypothesis presumes that such an affiliation is inborn, it is 

also believed that the relationship can be impacted by cultural factors (Kellert & Wilson, 

1993), as certain demographics appear to have a higher probability of nature connection 

compared to other groups. For example, evidence demonstrates that adults with higher 

nature connection reported engaging in more activities in nature during adolescence 

compared to those with lower connection (Tam, 2013), and one study found that children 

from the Menominee Tribe more frequently articulated “ecological relations and 

psychological closeness to nature” than children of European American decent 

(Unsworth et al., 2012). As such, “this research illustrates that developmental experiences 

and cultural context can have an influence on our evolved tendency to connect with 

nature” (Capaldi et al., 2014, p. 2).  

The ideas described above led to the development of the connection with nature 

concept, which is one of multiple related concepts such as connectivity with nature, 

nature relatedness, and emotional affinity toward nature (Tam, 2013). However, it is 

important to note that Leopold was not the first to recognize nature as an integral part of 

the human community. Although not discussed as a contributor to the conceptual 

development of connection with nature throughout the literature reviewed thus far, many 

if not all Indigenous cultures maintained an intimate, familial-like relationship with 

nature (Salmon, 2000) that is still observable today but impacted by decades of 
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colonialism and settler colonialism (particularly in the US context) imposed on such 

groups (Schmitt et al., 2021).  

Mayer and Frantz (2004) view connection with nature as an individual’s 

“experiential sense of oneness with the natural world” that is largely shaped by direct 

interactions in both adults and youth (Skinner, 2019). This includes broadening one’s 

sense of self to include the natural environment and expression varies between people 

along a continuum (Capaldi et al., 2014). For example, according to Lumber and 

associates (2017, p. 3), connection with nature varies between individuals: “It is a 

subjective and multidimensional construct. Nature connectedness is subject to personal 

and social influences and is comprised of cognitive, affective, learnt, experiential, and 

personality factors that together, create a connection with nature.” From this perspective, 

connection with nature can be seen as a value-based trait or attitude that is consistent 

across situations and over time; but can also occur as a state-level phenomena which can 

grow or decline with specific exposure to natural environments (Whitburn et al., 2020).  

High levels of connection with nature have been linked to various positive 

outcomes directly related to wellbeing. In their original work on nature connectedness, 

Mayer and Frantz (2004) found an association between overall life satisfaction and nature 

connection. Similarly, evidence suggests that those with higher levels of nature 

connectedness are happier (Capaldi et al., 2014) and exhibit higher wellbeing (Pritchard 

et al., 2019; Richardson et al., 2021). Although Capaldi and associates (2014) note that 

the effect on happiness is generally small, it is comparable to other widely accepted 

variables known to impact happiness such as income and education (Capaldi et al., 2014).   
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Previous research also shows that nature connectedness is associated with more 

nature contact, both in terms of developing a connection and because those high in nature 

connectedness seek out experiences and activities in the natural world (Wolsko & 

Lindberg, 2013; Capaldi et al., 2014). In fact, certain findings suggest that time spent is 

nature is directly related to an individual’s level of connection with nature (Nisbet et al., 

2020). As such, high levels of connection with nature can also indirectly impact 

wellbeing through repeated contact with natural environments, which has been shown to 

lower overall mortality risk and the occurrence of respiratory issues or allergies, while 

improving mental health, cognitive abilities, subjective wellbeing, and healing times 

(Cox et al., 2018). As described by Zelenski and Nisbet (2014, p. 4), “being an 

environmentalist probably does little to promote happiness on its own, but a strong sense 

of connection with nature, and the moments of nature contact that it facilitates, may 

promote wellbeing.” 

 

The Need-to-Belong Theory 

A useful framework for understanding the importance of community and nature-

based connectedness for wellbeing can be derived from Baumeister and Leary’s (1995) 

need-to-belong theory. The theory posits that, as a foundationally social species, having 

close relationships with others satisfies a fundamental human need (Baumeister & Leary, 

1995). They write, “the human mind contains a basic and nearly universal drive to form 

and maintain relationships with some other people” (Allen et al., 2022, p. 1136). As a 

universal drive, this implies that the need to belong will be found to some extent in all 

people across different cultural contexts (Baumeister & Leary, 1995).  
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Using the biophilia hypothesis, Baumeister and Leary’s theory of belonging has 

also been extended to specifically include connections to the natural environment. 

According to Mayer and Frantz (2004, p. 509) “individuals have a basic need to feel a 

sense of belonging, to feel like a valued member of a community. From an 

ecopsychological and biophilia perspective, however, this sense of belonging extends 

beyond our city limits and includes a sense of belonging to the natural world.” Given that 

both constructs are viewed as basic human needs, the theory posits that a lack of social 

and nature-based connections leads to negative wellbeing-related outcomes. As described 

previously, evidence largely supports this notion, as those with high levels of both forms 

of connectedness tend to experience more wellbeing benefits than those low in 

connectedness (Capaldi et al., 2014; Cox et al., 2018; Francis et al., 2012). 

 

The Relationship Between Community and Nature-Based Connections 

Scholarly literature points to multiple ways in which community and nature-based 

connections might be related. First, both forms of connectedness impact wellbeing and it 

has been hypothesized that nature connectedness may promote subjective happiness 

because it is directly associated with other forms of connectedness, including community 

(Zelenski & Nisbet, 2014). However, in testing this relationship, Zelenski and Nisbet 

(2014, p. 3) found that “general connectedness predicted happiness well, yet nature 

relatedness remained a significant distinct predictor of many happiness indicators, even 

after controlling for other connections.” 

Second, both forms of connection can be impacted by similar community 

characteristics. Namely, access to nature appears to be influential for both community 
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and nature connectedness. For example, activities and built features in communities are 

specifically augmented by natural elements that can facilitate interaction and 

connectedness in urban and rural spaces (Francis et al., 2012; Kuo et al., 1998). 

Community gardens (Kingsley & Townsend, 2006; Alaimo et al., 2010; Jennings & 

Bamkole, 2019) and other greenspaces such as parks (Francis et al., 2012; Gómez et al., 

2015; Peters et al., 2010) have been shown to increase social contact and connection 

between users within a community and are often viewed as providing a space for social 

gathering. For example, Oh and colleagues (2022) found that those who more frequently 

visited local gardens and scored higher on nature relatedness (a concept similar to 

connection with nature) across two dimensions felt stronger levels of social cohesion. 

Other features in public spaces such as trails have been found to promote more social 

connection when they are specifically designed with natural elements or within natural 

areas (Francis et al., 2012).  

Access to outdoor recreation is an important aspect of access to nature within 

communities, but the natural environment does not need to be utilized directly to foster 

connection between neighbors or individuals and the environment. Rural and urban 

residents with more surrounding nature, from street trees to urban streams, have been 

shown to be more socially active, to know more neighbors and have more positive views 

toward neighbors, and a greater sense of belonging in their community (Kuo et al., 1998). 

Likewise, those exposed to natural elements in the built environment are more likely to 

experience a higher connection with nature (Wolsko & Lindberg, 2013). As stated by 

Weinstein and colleagues (2015, p. 1141), the relationship between community and 

nature-based connections may be directly related to nature contact as “natural spaces 
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foster a sense of relating to the outside world, which generalizes to a caring and closeness 

with other people.”  

 Third, community and nature-based connections might be related through the 

experience of place attachment. Place attachment refers to the emotional bonds people 

feel toward specific settings based on the “conditions of place and characteristics of 

people” (Stedman, 2003, p. 672), and has been positively associated with wellbeing 

(Rollero & De Piccoli, 2010). Place attachment is distinct from community attachment, 

which typically only refers to the social attributes of a community that influence 

attachment (Trentelman, 2009). Early place attachment literature within sociology did 

primarily emphasize the social components of attachment, but research within the last 

few decades has increasingly viewed the natural environment as an important component 

of place attachment (Stedman, 2003; Brehm et al., 2006; Raymond et al., 2010). For 

example, one model views place attachment as including four interrelated components: 

place identity, place dependence, nature bonding, and social bonding (Raymond et al., 

2010). Much of this research emphasizes how the physical aspects of place, including the 

natural elements, act to vacillate interactions and social bonds (Scannell & Gifford, 2010; 

Raymond et al., 2010). Although these components are interrelated, evidence from 

Brehm et al., (2006) and Ulrich-Schad et al., (2013) suggest that the social and 

environmental aspects of place attachment represent distinct dimensions.  

That said, not all findings have indicated a positive relationship between 

connection with nature and community connection (or social connections more broadly). 

Some researchers view social and nature-based connections as two separate pathways for 

achieving a sense of belonging (Mayer et al., 2009; Passmore & Howell, 2014). As such, 
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it has been argued that certain individuals will actively look for opportunities to connect 

with nature if they are lacking in social connections (Moreton et al., 2019). This is 

potentially supported by Poon and colleagues (2015), who found that social ostracism led 

to more pronounced desires to connect with the natural world. In discussing these 

findings, Moreton and associates (2019, p. 60) note that over time, the desire to connect 

could lead to higher overall connection with nature, “Thus, decreased feelings of social 

connectedness could lead to the development of connectedness to nature.” 

 

The Role of Growth in Wellbeing and Connectedness 

In terms of wellbeing generally, findings related to the impact of population 

growth are largely mixed. In certain communities that are struggling with depopulation 

and lacking in economic opportunities, both population growth and the (often) 

accompanying economic development may result in positive outcomes for local residents 

(Winters & Li, 2017). However, this may not be consistent in all contexts. For example, 

according to Potter and colleagues (2004), smaller communities may not have the 

resources and capacity to deal with large population influxes in the same way more 

established communities do, suggesting that wellbeing may decline in smaller 

communities as growth rates increase. However, Lindberg and Wolsko (2019) identified 

a negative relationship between overall life satisfaction and population growth among 

residents in Bend, Oregon, whose population was around 80,000 at the time of the study. 

These inconsistencies are summarized well by Lindberg and Wolsko (2019, p. 317): 

Population growth does not inherently lead to community prosperity, but it 
 often is portrayed as a sign of community success, and concomitant energy and 
 optimism may increase resident well-being. Moreover, growth may lead to 
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 agglomeration benefits and may both cause and be caused by an increase in 
 employment opportunities, cultural and leisure options, or other tangible benefits 
 that may be valued by residents. On the other hand, growth may generate dis-
 amenities, such as increased density, congestion, and commuting time along with 
 decreased public greenspace, small town character, and governance quality. 
 

Considering the contribution of community and nature-based connections to 

wellbeing, community growth may also impact wellbeing through how it effects 

connectedness. From the typologies of Tönnies to the massification of society, ideas of 

community decline have been prevalent in the field of sociology and beyond, and this 

includes the presence of a close-knit, community-based social fabric (Lyon & Driskell, 

2012). Although it is generally maintained that community connectedness has not entirely 

disappeared in the modern world and remains an important aspect of people’s daily lives 

(Krannich et al., 2011; Wilkinson, 1991), there are certain features of contemporary 

society that are often believed to make community interaction and overall closeness more 

difficult to cultivate. For example, it has been reported that various outcomes associated 

with population growth, such as increased urbanization and sprawling development 

patterns, have contributed to modern difficulties in fostering social connections within 

communities (Francis et al., 2012; Putnam, 2000; Talen, 2000). There is evidence to 

support these worries; in interviews performed by Slemp and colleagues (2012) in two 

urban communities experiencing population growth and land-use expansion, reductions 

in perceived community connections in the face of community change were commonly 

identified by participants. They conclude that both rapid in-migration and the associated 

land development resulted in social fragmentation (Slemp et al., 2012). Similarly, Wilson 
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and Baldassare (1996) found that both city size and population density reduced overall 

community connection.   

Social issues associated with rapid community change have also been a focus of 

many rural sociological studies. For example, the “social disruption hypothesis” was 

commonly applied to communities experiencing significant changes associated with 

developments in energy-based economic sectors; leading “to social and psychological 

dislocations and to an erosion of established community social structures” (Smith et al., 

2009, p. 426). Similar ideas have been applied to communities experiencing significant 

amenity migration (Ulrich-Schad, 2018). For example, researchers have described a 

“culture clash” between long-term residents and in-migrants, who are thought to exhibit 

conflicting values, that may lead to social conflict in communities’ overtime (Gosnell & 

Abrams, 2011).  

That said, the social impacts associated with culture clashes (Smith & Krannich, 

2000; Krannich et al., 2006) and the disruption hypothesis (Freudenberg, 1986; Smith et 

al., 2009) have received mixed support throughout the literature. Freudenberg (1986, p. 

56) found that the density of acquaintanceship declined in boomtown scenarios, however, 

they note that “although some disruptions have been created, they have fallen short of the 

dissolution of community described by some commentators.” Similarly, Krannich and 

colleagues (2006) found that social integration in rapidly growing amenity-based 

communities did not substantially differ from communities with more stable populations. 

Additionally, it is important to note that both concepts have been applied specifically to 

communities growing due to specific drivers (energy and amenity development) which 

might be unique in the way they affect community-based social connections. For 
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example, growth associated with amenity and natural resource extraction development is 

often specifically studied within a rural or isolated context (Krannich & Grieder, 1984) 

where growth-related impacts would potentially be most noticeable, and it is possible that 

boom-type development attracts specific kinds of in-migrants that might differ from those 

moving to communities that do not fit the description of a boomtown.  

 Others have noted that as cities grow, land-use change often results in 

development of previously natural areas and loss of open space (Cox, 2018). As such, 

chances for incidental exposure to nature and overall nature dose are often higher in 

smaller rural areas compared to more urbanized locales (Cox, 2018). Although exposure 

to nature and nature connection are not the same concept, lack of exposure can result in a 

disconnect from the natural world (Lumber et al., 2017). Zylstra and colleagues (2014) 

note various modern drivers of nature disconnection, with the “size and speed of 

urbanization” and rapid population growth presented as key physical influences. 

However, testing the common hypothesis regarding higher levels of nature connection in 

less developed rural areas has yielded inconsistent findings. Because technological 

advancements and changing norms around leisure activities currently impact most 

demographics, some studies have found little difference between nature connection 

scores for urban and rural youths (Larson et al., 2018), while other findings support the 

notion of higher nature connection in less developed areas (Loebach & Gilliland, 2016; 

Bashan et al., 2021).  

Specific perceptions of population growth and the associated changes may also be 

related to both social and nature-based connections. In studying the relationship between 

the social and environmental aspects of place attachment and their relationship to local 
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environmental concerns, Brehm and colleagues (2006) investigated concerns with likely 

implications for connectedness such as preserving agricultural land and open space and 

the importance of limiting population growth. Both social and environmental place 

attachments emerged as significant predictors of both concerns, reflecting how the natural 

and social environments within communities are linked and can be viewed by locals as 

threatened by significant sociodemographic changes (Brehm et al., 2006). Clearly, the 

findings are largely inconsistent, and more research is needed to understand how 

population growth may impact wellbeing and connectedness across different 

communities.  

 

Research Hypotheses 

Considering the literature reviewed thus far, it is clear that community connection 

and connection with nature can contribute to personal wellbeing in a variety of ways. 

However, it is unclear how both forms of connectedness are related to each other, as both 

positive and negative relationship have been identified in prior research (Moreton et al., 

2019; Poon et al., 2015). Additionally, the findings related to how community growth 

impacts both forms of connectedness and wellbeing are largely inconsistent. As such, this 

research aims to investigate the associations between community connection, connection 

with nature, and personal wellbeing in the context of Utah’s rapid growth.  

 In relation to these research goals, this study hypothesizes the following 

outcomes: 

1. Similar to the findings of findings of Davidson and Cotter (1991) and Stewart and 

Townley (2020), I hypothesize that there will be a positive correlation between 
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community connectedness and personal wellbeing. Likewise, based on the findings of 

Pritchard et al., (2020) and Richardson et al., (2021), I hypothesize a positive 

correlation between connection with nature and personal wellbeing. When 

considering the work of Slemp et al., (2012) and Loebach and Gilliland (2016), I 

hypothesize that these relationships will be more pronounced in communities with 

less population growth. 

2. Based on the findings of Kuo et al., 1998 and Oh et al., 2022, I hypothesize that there 

will be a positive correlation between connection with nature and community 

connectedness. In other words, it is expected that those who rate their connection with 

nature as high will also exhibit higher ratings of connection to their community. 

Again, I hypothesize that these relationships will be more pronounced within 

communities with lower growth rates, as rapid population growth may lead to 

increased development of natural and open spaces and lower overall nature dose and 

access (Weinstein et al., 2015; Cox et al., 2018). 

3. Considering how time spent in nature can lead to positive social interactions and 

heightened community connectedness (Weinstein et al., 2015), I hypothesize that 

those who participate in certain nature-based activities will be more likely to rate 

their level of community connection as high than those who do not participate. In line 

with previous work, this includes recreating in city parks (Peters et al., 2010; Gómez 

et al., 2015) and watching birds or wildlife in your yard or neighborhood. Although it 

cannot be assumed that wildlife viewing always occurred in the kind of public spaces 

linked with increased social connections (Francis et al., 2012), there is evidence to 

suggest that residents with simply more surrounding nature experience a greater sense 
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of belonging to their community (Kuo et al., 1998). As with above, I again 

hypothesize that these relationships will be less pronounced within communities with 

higher growth rates (Figure 1) (Weinstein et al., 2015; Cox et al., 2018). Since the 

remaining nature-based activities from the survey do not necessarily take place in a 

community setting that would lead to locally-based interactions (motorized and non-

motorized recreation on public lands or waters in Utah, gardening, and watching or 

reading nature-based programs or publications), I do not expect them to be highly 

related to community connection compared to the other activities.   

4. Lastly and similar to above, I hypothesize that higher levels of population growth will 

be negatively associated with both connection with nature and community connection 

(Loebach & Gilliland, 2016; Slemp et al., 2012). Additionally, given the potential 

contributions of community and nature-based connectedness to wellbeing described 

above, I hypothesize that personal wellbeing will be lower in communities 

experiencing high levels of population growth due to a reduction in both forms of 

connectedness (Figure 2).  
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Figure 1.  

Hypothesized Conceptual Model for the Relationships Between Participation in Nature-
Based Activities, Community Connection, and Population Growth 

 

Figure 2.  

Hypothesized Conceptual Model for the Relationships Between Community Connection, 
Connection with Nature, Personal Wellbeing, and Population Growth 
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CHAPTER 3 

METHODS 

 
 
 

Study Areas  
 

To answer the proposed research questions, this study focused on 32 cities across 

Utah that vary considerably in size and growth trends (Table 1). A map of the cities 

included can be found in Figure 3. Between 2010 and 2020, Utah experienced a state-

wide total population growth rate of 18.4%, the fastest in the nation over that period 

(Thiriot, 2021). In 2022, Utah was the tenth fastest growing state in terms of percent 

population growth at 1.2%, following North Carolina, Arizona, Delaware, South Dakota, 

Texas, South Carolina, Idaho, and Florida (Census, 2022b). This recent growth was 

considerably higher than the national rate of .47% and exceeded the previous historical 

high from 2006 (Albers et al., 2022). According to the Kem C. Gardner Policy Institute, 

in migration accounted for two-thirds of the total growth in 2022 (Albers et al., 2022). As 

such, as one of the fastest growing states, data from within Utah may be particularly 

useful for beginning to determine growth-related impacts.  
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Table 1. 

City Population and 10-Year Growth Percentage Statistics  

City 2010 2020 % Change 2010-
2020 

Beaver 2,985 3,115 4.36 
Blanding 3,276 3,594 9.71 
Bluff 260 260 0.00 
Bountiful  42,363 43,991 3.84 
Cottonwood Heights  33,544 33,865 0.96 
Delta 3,330 3,604 8.23 
Draper  39,252 48,594 23.80 
East Carbon 1,292 1,589 23.00 
Ephraim  5,789 7,222 24.80 
Helper  2,161 2,346 8.60 
Herriman 18,328 45,211 146.70 
Highland 14,081 19,012 35.02 
Hyde Park  3,623 4,703 29.81 
Layton  65,674 77,268 17.70 
Lehi  42,047 66,980 59.30 
Logan  46,408 51,266 10.50 
Millcreek 61,001 60,828 -0.30 
Moab 4,950 5,303 7.13 
Nephi 5,256 6,168 17.40 
Nibley 4,763 6,993 46.82 
North Logan  7,765 10,978 41.40 
Park City  7,553 8,467 12.10 
Price  8,473 8,303 -2.00 
Sandy 87,168 96,137 10.30 
Santaquin 8,365 12,276 46.80 
Saratoga Springs  14,696 31,273 112.80 
South Jordan  46,366 73,695 59.00 
Spanish Fork  31,851 40,069 25.80 
Tooele 30,167 35,313 17.10 
Tremonton  7,219 8,890 23.15 
Vineyard 192 8,628 4393.75 
West Jordan  98,622 115,181 16.80 

Note: Population statistics were gathered from the American Community Survey (5-Year 
Estimates) for 2006-2010 and 2016-2020. However, populations statistics for Bluff city 
were changed based on communications with city leaders over Census inaccuracy.  
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Figure 3.  

 Map of Cities Included from Utah Wellbeing Project (Holdaway, 2023) 
 

Data Collection and Sampling 

Data collection involved gathering secondary data from the US Census, the Utah 

State Tax Commission, and the Utah Wellbeing Project surveys.  The American 

Community Survey (ACS) (5-Year Estimates) and the Utah State Tax Commission 

provided data related to growth trends. This data was used in conjunction with survey 

data to address research questions related to population growth. The Utah Wellbeing 

Project began in 2018 with the goal of tracking wellbeing and local attitudes to help 

inform local policy and planning decisions. The Utah Wellbeing Project surveys featured 

questions to gauge personal wellbeing, subjective community wellbeing, and ten 
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individual wellbeing domains including mental health, physical health, living standards, 

substance use, leisure time, local environmental quality, connection with nature, social 

connections, safety and security, education, and cultural opportunities. Additionally, the 

surveys included questions regarding community-based social connections and gathered 

information on various demographic characteristics, including length of residence, age, 

gender, educational attainment, annual household income, religious preference, and race.  

Each of the 32 cities listed above had voluntarily partnered with the Utah 

Wellbeing Project to participate in no-cost wellbeing surveys at the beginning of 2022. 

Because the Utah Wellbeing Project utilized partnerships with city leaders to distribute 

surveys with the goal of providing information to local leadership, traditional 

probabilistic sampling methods were not used to determine which cities to include or 

which residents to survey, and recruitment methods varied between cities. Some cities 

asked to participate in the project, while others were invited as part of an effort to include 

a balanced set of cities across a rural-urban gradient determined by the Utah League of 

Cities and Towns (ULCT).  

The ULCT is “a non-partisan, inter-local, government cooperative” that provides 

various services, including the creation of specific tools to aid policymakers (ULCT, 

2016). One such tool is their city classifications (caucus groups), which include cities of 

the first and second class, mid-sized cities, rapid growth cities, resort communities, and 

traditional rural towns (ULCT, 2016). Cities advertised the survey through a range of 

modes including city newsletters, social media pages, local websites, utility bills, flyers, 

and/or through local news media. Any current resident in a partner city age 18 and older 

was eligible to take part in the surveys. The surveys were created using Qualtrics 
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software and were available online for at least three weeks in each city between February 

and April of 2022 (see Appendix A for survey). These advertising efforts resulted in 

9,895 completed surveys across the 32 cities (Table 2).  

Respondent demographics were compared with Census data and the relevant 

tables (Tables B.1., B.2., B.3., and B.4.) can be found in Appendix B. Described further 

in the next section, the 32 cities were divided into four population growth rate categories 

based on percent population change between 2010 and 2020. Categories include 

negative-low growth, moderate growth, high growth, and very high growth. As such, the 

tables represent the demographic makeup of each growth category, resulting in four 

separate tables. Overall, survey respondents were not fully representative of each city or 

each growth category. Within the negative-low and moderate growth categories, the 

sample underrepresented people aged 18-29, those who identify as male, those without a 

college degree, those with household incomes under $25,000, and those who are non-

white. Within the high and very high growth categories, the sample underrepresented 

people aged 18-29, those who identify as male, those without a college degree, and those 

who are non-white.  

That said, there are a few important things to note about the nature of ACS data. 

The Utah Wellbeing Project surveys were open to any resident 18 or older, so age and 

gender statistics from the ACS were calculated based on the adult population for each 

city. Education statistics from the ACS are based on the population aged 25 and over, 

while income is calculated at the household level. However, the ACS does not provide 

statistics on race by age, so the race of the adult population could not be calculated. Thus, 

all statistics related to race from the ACS within Tables B.1. through B.4. refer to the 
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racial makeup of both youths and adults. According to the Pew Research Center (2020), 

younger generations (including Millennials and Generation Z), are more racially and 

ethnically diverse than prior generations. As such, the Utah Wellbeing Project adult 

sample may be slightly more racially representative than the comparative tables imply. 
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Table 2.  

Survey Statistics by City  

City Total Surveys  % of Adult 
Population 

Conservative 
Margin of Error (%) 

Beaver 131 5.95 8.31 
Blanding 207 9.18 6.49 
Bluff 83 31.92 7.21 
Bountiful  270 0.87 5.94 
Cottonwood Heights  227 0.86 6.46 
Delta 77 3.17 10.99 
Draper  888 2.68 3.24 
East Carbon 131 10.73 8.09 
Ephraim  106 2.05 9.42 
Helper  46 2.51 14.27 
Herriman 136 0.49 8.38 
Highland 187 1.67 7.11 
Hyde Park  448 15.38 4.26 
Layton  319 0.59 5.47 
Lehi  245 0.61 6.24 
Logan  476 1.22 4.46 
Millcreek 274 0.58 5.90 
Moab 208 4.85 6.63 
Nephi 250 6.0 6.01 
Nibley 457 11.16 4.32 
North Logan  299 3.83 5.56 
Park City  390 5.49 4.82 
Price  261 4.39 5.93 
Sandy 809 1.13 3.43 
Santaquin 50 0.66 13.81 
Saratoga Springs  109 0.64 9.36 
South Jordan  467 0.94 4.51 
Spanish Fork  595 2.36 3.97 
Tooele 322 1.31 5.43 
Tremonton  337 5.82 5.18 
Vineyard 418 7.32 4.61 
West Jordan  672 0.83 3.76 

Note: Population Statistics were gathered from the ACS. Adult Population was 
determined by subtracting the total number of people under 18 from the total population 
for each city. 
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Growth Conceptualization and Variable Measurement  

To assess the impact of growth, the 32 cities were organized into four ordinal 

categories based on percentage of population change between 2010 and 2020 (Table 1). 

Population change between 2010 and 2020 was chosen to assess the impact of recent 

growth trends and because Utah experienced its highest growth in this period (Thiriot, 

2021). Categories for the population growth variable include declining or low growth 

cities (<0% to 5%), moderate growth cities (>5% to 20%), high growth cities (>20% - 

40%), and very high growth cities (>40%) (Table 3). These categories were separated 

based on natural breaks in the data, with at least 2.77 percentage points separating the 

highest growth rates in one category from the lowest in the next category. Population 

statistics were gathered from the ACS (5-year estimates), utilizing both the 2006-2010 

and 2016-2020 datasets, for all cities except Bluff, Utah. In speaking with city officials in 

Bluff, it was relayed that the 2020 Census activities were heavily impacted by the 

COVID-19 Pandemic, and that the current estimates were inaccurate compared to city 

records as Bluff had not lost population since 2010. As such, the population statistics 

used for Bluff in this study were based on recommendations from the Mayor of Bluff 

city. Specifically, the Mayor requested we use the population estimates from the 2010 

ACS based on the level of accuracy compared with 2020 estimates. 

Although the growth categories were determined based on percent population 

change over a ten-year period, other aspects of growth are also important to consider. For 

example, population growth can result in changes in land-use patterns, as well as 

economic processes. As such, growth is often felt both socially and spatially (Slemp et 

al., 2012). To account for this more spatial dimension of growth, two variables were also 
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created based on residential occupancy and property tax revenue. These measures were 

chosen based on recommendations from the ULCT and data availability at the city level. 

Specifically, the total number of occupied housing units for each city were gathered from 

the ACS (5-year estimates) 2006-2010 and 2016-2020 datasets to determine percent 

change in occupied housing units between 2010 and 2020. 10-year change percentages 

were also calculated based on total property tax revenue for each city (Table 4). Data 

related to property tax revenue was obtained for each participating city from the Utah 

State Tax Commission fiscal years 2011 and 2021, except for Bluff and Millcreek. Bluff 

and Millcreek were not officially incorporated until 2017 and 2018, respectively. As 

such, data regarding property tax revenue in these two cities were not available in 2011, 

resulting in their property tax data covering shorter periods than other study cities. These 

measures were chosen based on discussions with the ULCT as well as the availability of 

certain data at the city level. 
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Table 3.  

Categorization of Cities Based on Percent Change in Population 2010-2020 

Category Name  Completed 
Surveys  

Cities Included 

Negative-Low Growth  
(<0 – 5%) 

1,246 Bluff 
Beaver 
Bountiful 
Cottonwood Heights 
Millcreek 
Price 

Moderate Growth 
(>5 – 20%) 

3,776 Blanding 
Delta 
Helper 
Layton 
Logan 
Moab 
Nephi 
Park City 
Sandy 
Tooele 
West Jordan 

High Growth 
(>20 – 40%) 

2,692 Draper 
East Carbon 
Ephraim 
Highland 
Hyde Park 
Spanish Fork 
Tremonton 

Very High Growth  
(>40%)  

2,181 Herriman 
Lehi 
Nibley 
North Logan 
Santaquin 
Saratoga Springs 
South Jordan 
Vineyard 

 

 

To measure the three main variables of interest, this research draws from three 

specific questions from the Utah Wellbeing Project surveys. To measure personal 

wellbeing, respondents were asked “How would you rate your overall personal 
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wellbeing? (Use your own interpretation of wellbeing),” with response options on a 5-

point Likert scale from 1 (poor) to 5 (excellent). To measure community connection, 

respondents were asked “In [City], to what degree do you feel connected to your 

community” with response options on a 5-point Likert scale ranging from 1 (not at all) to 

5 (a great deal). Therefore, unlike common scales such as the Sense of Community index 

(Perkins et al., 1990), this is a single-item measurement aimed at determining resident 

perceptions of overall community connectedness in the form of a rating.  

Lastly, to measure connection with nature, respondents were asked to rate their 

level of wellbeing in terms of connection with nature on a 5-point scale from 1 (poor) to 

5 (excellent) (Table 5). Although this conceptualization of connection with nature is 

unique and does not utilize established scales associated with the concept, Garza-Teran 

and colleagues (2022, p. 1) stated that:  

This concept (connection with nature) is often studied in relation to the direct 
contact individuals have with the natural environment, which according to some 
studies have demonstrated to generate positive effects by fostering a feeling of 
connecting and bonding with nature, as well as improving their wellbeing. 
 

As such, measuring how connected individuals feel to nature as a wellbeing domain 

rating in community-based research may be useful when considering the impact of 

community growth on connectedness and wellbeing in a non-longitudinal study, rather 

than measuring connectedness as a trait-like phenomenon as intended with established 

scales.  

The connection with nature rating was the primary measurement used to 

determine how the concept is associated with community connection, personal wellbeing, 

and growth. But as previously described, participation in certain nature-based activities 
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has been shown to increase social cohesion in communities (Richardson et al., 2021). In 

the Utah Wellbeing Project surveys, respondents were asked if they had participated in 

six nature-based activities in the last 12 months with a yes/no response format. Activities 

included enjoying wildlife or birds in your yard or neighborhood, non-motorized 

recreation on public lands or waters, motorized recreation on public lands or waters, 

gardening, recreating in parks within your city, and watching or reading nature-related 

programs or publications. With these data available, it is worth determining if these 

relationships are apparent in Utah as well.  
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Table 4. 

Change in Occupied Housing Units and Total Property Tax Revenue 

City by Growth Category Change in Occupied Housing 
Units (%) 

 
Change in Total Property Tax 

Revenue (%) 
 

Negative-Low  
    Bluff 0.00 30.84 
    Beaver 22.14 46.00 
    Bountiful -1.20 81.20 
    Cottonwood Heights 3.75 82.0 
    Millcreek 0.02 37.27 
    Price 6.41 38.60 
Moderate 
    Blanding 11.50 70.43 
    Delta 14.70 64.80 
    Helper -0.53 55.00 
    Layton 21.20 98.31 
    Logan 8.73 84.81 
    Moab 11.54 95.64 
    Nephi 18.70 124.61 
    Park City -11.70 28.42 
    Sandy 12.70 85.30 
    Tooele 11.70 77.44 
    West Jordan  19.90 111.20 
High 
    Draper 33.33 139.70 
    East Carbon  32.60 90.00 
    Ephraim 29.80 72.10 
    Highland 34.34 140.00 
    Hyde Park  33.33 139.92 
    Spanish Fork  24.50 139.40 
    Tremonton 32.60 56.90 
Very High 
    Herriman 155.51 300.40 
    Lehi 56.70 210.32 
    Nibley  34.52 132.30 
    North Logan 53.92 105.17 
    Santaquin 46.70 178.90 
    Saratoga Springs 107.53 328.22 
    South Jordan 78.40 132.00 
    Vineyard  4589.70 497.44 

Note: With the exception of Bluff and Millcreek as described above, data for calculating 
change in occupied housing units was gathered for 2010 and 2020 (ACS). Data for 
calculating change in total property tax revenue was gathered for fiscal years 2011 and 
2021 (Utah State Property Tax Commission).  
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Data Analysis 

Survey data from the Utah Wellbeing Project was uploaded to SPSS version 28. 

Data from the ACS and the Utah State Tax Commission were downloaded as .xlxs files 

and used to determine percent change over a ten-year period (with the exception of 

property tax data for Bluff and Millcreek as described above) for each city in population, 

occupied housing units, and total property tax revenue. The population change values 

were used to construct four population growth categories to organize cities. Next, a 

categorical variable was created in SPSS that assigned each city to its respective growth 

category, resulting in six cities in the negative-low growth category, eleven cities in the 

moderate growth category, seven cities in the high growth category, and eight cities in the 

very high growth category (Table 3). For occupied housing unit and property tax data, 

two continuous variables were created in SPSS which assigned the raw percent change 

numbers to each city. Additionally, another continuous variable was created in SPSS to 

represent total population for each city to control for city size. Specifically, the total 

population as of 2020 was assigned to each city in units of 1000 persons to aid with 

interpretation because of the large range of population sizes across cities.   

 All analyses were performed using SPSS version 28. Descriptive statistics were 

first computed by city, by growth category, and for the aggregate dataset to determine 

mean scores for the three primary variables (community connection, connection with 

nature, and personal wellbeing), as well as frequencies to understand the distribution of 

the data. Frequencies were also computed by growth category and for the aggregate 

dataset for participation in each nature-based activity. Next bivariate relationships were 

assessed to answer research questions 1-3, with Spearman’s Rank Order correlation 
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computed for each city, each growth category, and the data set as a whole. For research 

question 1 (What is the association between community connection and personal 

wellbeing in Utah?), community connection and personal wellbeing were used as the two 

variables in the analysis. For research question 2 (What is the association between 

connection with nature and personal wellbeing in Utah?), connection with nature rating 

and personal wellbeing were used as the two variables. Lastly, for research question 3 

(What is the association between community connection and connection with nature in 

Utah?), community connection and connection with nature rating were used as the two 

variables.  

 Multi-variate relationships were then assessed to address research questions 4 and 

5. To answer research question 4 (What is the association between participation in nature-

based activities and community connection? Does this vary depending on the rate of 

population growth?) a series of 3-way contingency tables were created using the SPSS 

crosstabs function. Each of the six activities were analyzed separately to determine their 

relationship with community connection, resulting in 6 contingency tables. The 

community connection variable was originally measured on a 5-point Likert scale but 

was collapsed into 3 categories for this analysis to ensure there were at least five cases 

per cell in each contingency table. As such, a community connection score of 1 in this 

analysis represents community connection ratings 1 through 3 out of 5, while a 

community connection score of 2 represents a rating of 4 out of 5 and a community 

connection score of 3 represents a rating of 5 out of 5. Cramer’s V was calculated for 

each activity by growth category and overall to compare the effect size of the chi-square 
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statistics, as Cramer’s V is preferred to the Phi coefficient for any contingency table 

larger than 2 x 2 (Kotrlik et al., 2011).  

 Research question 5 (How does the rate of population growth influence 

connection with nature, community connection, and their respective relationships with 

personal wellbeing in Utah?) was addressed by running an Analysis of Co-Variance 

(ANCOVA) using the SPSS Univariate Generalized Linear Model (GLM) function. This 

was conducted to determine if there was a statistically significant difference between 

growth categories across the three primary variables, resulting in four separate models. 

ANCOVA was specifically chosen because it allowed for continuous covariates and 

categorical fixed effects. 

Model 1 was used to determine the impact of growth on community connection with 

community connection as the dependent variable and growth categories as fixed effects. 

To control for demographics and spatial dimensions of growth, demographic variables 

(age, income, length of residence, gender, race, and religious preference) were also 

included as fixed effects with total population, percent change in occupied housing units, 

and total property tax revenue as covariates. Model 2 was used to determine the impact of 

growth on connection with nature ratings and utilized the same variables as Model 1, 

with the exception of connection with nature rating as the dependent variable in Model 2.  

Model 3 was used to assess the impact of growth on the relationship between 

community connection and personal wellbeing. Personal wellbeing was used as the 

dependent variable while controlling for the same demographic fixed effects and 

covariates as Models 1 and 2. However, both community connection and growth 

categories were included as fixed effects and as an interaction term to assess if the 
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relationship between community connection and personal wellbeing varies significantly 

depending on growth category. Similarly, Model 4 utilized the same conventions as 

Model 3, but with connection with nature rating as the main fixed effect and as part of the 

interaction term with growth categories instead of community connection. All variables 

used in this study are summarized in Table 5.  
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Table 5.  

Variables Used in Analysis 

Variable Name Survey Measurement Response Options or Variable Type 
Personal wellbeing  
 

“How would you rate your level of 
personal wellbeing?” 

1 = Very Poor to 5 = Excellent 

Community 
connection 
 

“How connected do you feel to [City] as a 
community?” 

1= Not at All to 5 = A Great Deal 

Connection with 
nature  

“How would you rate your level of 
wellbeing in the following category – 
Connection with Nature?” 

1 = Very Poor to 5 = Excellent 

Participation in 
nature-based 
activities (6) 
 

“Have you participated in any of the 
following activities in the past 12 
months?” 

1 = No; 2 = Yes 

Growth categories 
 
 
 

Categories based on percent change in 
population between 2010 and 2020 

1 = Negative-Low; 2 = Moderate; 3 = 
High; 4 = Very High 

Income 
 

“What would you estimate your total 
household income was for 2021?” 

1 = Under $25,000; 2 = $25,000 - 
$49,999; 3 = $50,000 - $74,999; 4 = 
$75,000 - $99,999; 5 = $100,000 - 
$149,999; 6 = $150,000+ 

Age 
 
 

“Which category matches your age 
today?” 

1 = 18 – 29; 2 = 30 – 39; 3 = 40 – 49; 
4 = 50 – 59; 5 = 60 – 69; 6 = 70 or 
older 

Education “What is the highest level of education 
you have completed?” 

0 = No college degree; 1 = College 
degree (4-year) or higher 

Length of residence “How long have you been a resident of 
[City]?” 

0 = Length of residence 5 or more 
years; 1 = Length of residence less 
than 5 years 

Race 
 
 

“What is your race? Please select all that 
apply.” 

0 = White; 1 = Non-white or multiple 
race 

Religious preference 
 
 

“Which category best describes your 
religious preference, if any?” 

1 = Atheist/Agnostic/No religious 
preference; 2 = Other religions; 3 = 
Latter-Day Saint 
 

Property Tax 
Revenue (PTR) 
 
 

Change in total property tax revenue 
between fiscal years 2011-2021 

Continuous variable 

Occupied Housing 
Units (OHU) 
 
 

Change in occupied housing units 
between 2010 and 2020 

Continuous variable 

Population Total population as of 2020 (in units of 
1000 persons) 

Continuous variable 



 
 
 
 

 

40 

CHAPTER 4 

RESULTS 
 
 
 

This chapter details the results of the analyses utilized to answer each research 

question. It begins with a summary of descriptive statistics related to community 

connection, connection with nature, personal wellbeing, and participation in nature-based 

activities. Next, there is an overview of the results of the correlational analyses for 

research question 1, 2, and 3. This is followed by a summary of the 3-way contingency 

table and ANCOVA results associated with research questions 4 and 5.  

 

Descriptive Statistics  

Personal wellbeing, community connection, and connection with nature ratings 

varied between study cities and growth categories. Mean ratings at the city level ranged 

from 3.50 to 4.31 for personal wellbeing, 2.71 to 4.00 for community connection, and 

3.25 to 4.43 for connection with nature (Table 6). Within growth categories, the mean 

ratings ranged from 3.97 to 4.14 for personal wellbeing, from 3.03 to 3.22 for community 

connection, and from 3.65 to 3.91 for connection with nature (Figure 1). Specifically, the 

mean personal wellbeing score was highest in the high and very high growth categories, 

and the mean community connection and connection with nature sores were highest in 

the negative-low and high growth categories.  
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Table 6. 

Descriptive Statistics for the Aggregate Dataset and by City for Primary Variables 

City by Growth 
Category 

Personal 
Wellbeing 

Community 
Connection 

Connection with 
Nature 

M SD M SD M SD 
Negative-Low 
    Bluff 3.96 .756 3.77 1.076 4.43 .786 
    Beaver 4.18 .830 3.66 1.186 4.21 .998 
    Bountiful 4.09 .774 3.17 1.094 3.64 1.014 
    Cottonwood Heights 4.19 .707 3.00 1.060 4.07 .916 
    Millcreek 4.25 .735 3.27 1.023 4.00 .933 
    Price 3.83 .910 2.93 1.072 3.64 1.066 
Moderate 
    Blanding 3.85 .882 3.13 1.212 4.07 .894 
    Delta 3.88 .959 3.45 1.171 3.63 1.124 
    Helper 4.15 .729 4.00 1.210 4.13 .919 
    Layton 4.16 .702 3.06 1.086 3.62 .937 
    Logan 3.89 .844 2.98 1.176 3.85 .973 
    Moab 3.50 1.072 3.00 1.238 3.93 1.126 
    Nephi 4.11 .812 3.29 1.062 3.92 .900 
    Park City 4.04 .840 3.23 1.130 4.19 .881 
    Sandy 4.07 .825 3.03 1.013 3.78 1.015 
    Tooele 3.76 .885 2.81 1.198 3.33 1.187 
    West Jordan  4.03 .747 2.81 .973 3.34 1.056 
High 
    Draper 4.27 .716 3.20 .991 3.95 .864 
    East Carbon  3.73 1.006 2.86 1.152 3.94 .941 
    Ephraim 3.89 .876 3.11 1.100 4.05 .924 
    Highland 4.28 .732 3.28 .991 4.01 .794 
    Hyde Park  4.26 .738 3.30 1.058 4.00 .895 
    Spanish Fork  4.15 .737 3.45 .974 3.77 .897 
    Tremonton 4.10 .697 2.92 1.179 3.51 1.075 
Very High 
    Herriman 3.87 .925 2.71 1.042 3.36 1.086 
    Lehi 4.10 .726 2.86 1.123 3.41 1.064 
    Nibley  4.20 .704 3.12 .962 3.80 .943 
    North Logan 4.15 .793 3.35 1.052 3.91 .877 
    Santaquin 3.98 .742 3.00 1.291 3.61 1.205 
    Saratoga Springs 4.02 .757 2.71 1.052 3.25 1.014 
    South Jordan 4.06 .821 3.25 1.016 3.61 1.029 
    Vineyard  4.31 .638 3.15 1.027 3.70 .915 
 
Overall: 

 
4.08 

 
.803 

 
3.12 

 
1.084 

 
3.78 

 
1.001 
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Figure 4.  

Means for Primary Variables by Growth Category 

 
In terms of participation in nature-based activities, the majority of respondents 

across growth categories indicated that they had participated in 4 of the 6 activities in the 

past 12 months (Table 7). The most common activities across growth categories included 

enjoying wildlife or birds in your yard or neighborhood (77.7 – 86.4% indicated ‘yes’), 

gardening (72.4– 78.0% indicated ‘yes’), non-motorized recreation on public lands or 

waters in Utah (74.2 – 77.2% indicated ‘yes’), and recreating in city parks (75.5 – 82.2% 

indicated ‘yes’). The least common activities across growth categories included 

motorized recreation on public lands or waters in Utah (38.1 – 42.7% indicated ‘yes’) and 
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watching or reading nature-related programs or publications (52.3 – 61.2% indicated 

‘yes’). 

 
Table 7. 

Participation in Nature-Based Activities  

Note: Percentages refer to the portion of respondents who answered ‘yes.’  

  

Research Questions 1, 2, and 3  

Spearman’s rank order correlation was used to assess if there was an association 

between community connection and personal wellbeing (research question 1), connection 

with nature and personal wellbeing (research question 2), and community connection and 

connection with nature (research question 3). For the aggregate dataset, there was a 

significant positive correlation between personal wellbeing and community connection, r 

= .355, p = <.001, and personal wellbeing and connection with nature, (r= .398, p = .000). 

As hypothesized, these relationships remained consistent when examined at the city level 

and by growth category (Table 8). However, these relationships did not vary by growth 

level as anticipated. Contrary to the hypotheses, the correlations between both forms of 

connectedness and personal wellbeing were not highest in the negative-low growth 

category compared to others. Specifically, community connection was more highly 

Activity Growth Category  
Overall 

(%) 
Negative-Low 

(%) 
Moderate 

(%) 
High 
(%) 

Very High 
(%) 

Enjoying Wildlife/Birds 86.4 83.2 84.0 77.7 82.6 
Gardening 78.0 74.8 76.3 72.4 75.1 
Motorized Recreation 40.0 38.1 42.7 36.8 39.3 
Non-Motorized Recreation 77.2 75.1 76.8 74.2 75.6 
Park Recreation 75.5 75.8 79.3 82.2 78.1 
Nature 
Programs/Publications 

61.2 56.5 55.0 52.3 55.8 
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correlated with wellbeing within the moderate growth category, followed by the very 

high, high, and negative-low growth categories. Likewise, connection with nature was 

more highly correlated with personal wellbeing within the moderate growth category, 

followed by the high, negative-low, and very high growth categories.  

As hypothesized, there was a significant positive correlation between community 

connection and connection with nature in each city except Bluff (r = .184, p = .102). All 

correlation results by city can be found in Appendix C (Table C). This remained true for 

the aggregate dataset, r = .305, p = <.001, and across growth categories (Table 8). But 

like above, the correlation between community connection and connection with nature 

was not highest in the negative-low growth category as hypothesized. Rather, the 

correlation was greatest within the moderate and high growth categories, followed by the 

negative-low growth category. Thus, across all three variable relationships, correlations 

were generally highest among cities experiencing moderate growth. That said, apart from 

the correlation between connection with nature and personal wellbeing among the 

moderate (r = .415) and high (r = .406) growth categories, all coefficients across growth 

categories indicate an overall weak relationship between the variables.  
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Table 8.  

Spearman’s RHO Correlations for Primary Variables by Growth Category 

Variable Community Connection   Personal Wellbeing Connection 
with Nature 

C1 C2 C3 C4 C1 C2 C3 C4    
1.Community 
Connection 
 

. . . .        

2.Personal 
Wellbeing 
 

.336** 
 

.373** .337** 
 

.341** 
 

. . . .    

3.Connection 
with Nature 

.230** 
 

.335** 
 

.277** 
 

.322** 
 

.379** 
 

.415** 
 

.406** 
 

.374** 
 

. . . 

Note: C1 = Negative-low growth; C2= Moderate growth; C3= High growth; C4= Very 
high growth. 
**. Correlation is significant at the .01 level (2-tailed). 
 
 
 
Research Question 4 

To determine if there was an association between participation in nature-based 

activities and community connection and if these relationships varied depending on the 

level of growth, a series of 3-way contingency tables were computed. Each SPSS output 

for the 3-way contingency tables provided an overall chi-square statistic and significance 

level as well as partial tables and statistics by growth category. Results of the overall chi-

square test for each activity are in Table 9. Tables by growth category can be found for 

each activity in Appendix D (Tables D.1. through D.6.). Overall, each activity examined 

was significantly associated with community connection, but the association was more 

pronounced for certain activities including recreating in city parks (c2= 124.026, p = 

<.001), enjoying wildlife or birds in your yard or neighborhood (c2= 118.755, p = <.001), 

and motorized recreation on public lands or waters in Utah (c2= 75.681, p = <.001) 

(Table 9).  
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In terms of recreating in city parks, 40% of those who said they participated rated 

their community connection as a 4 or 5 out of 5 compared to only 26.5% who did not 

participate. Similarly, of those who participated in bird or wildlife viewing in their yard 

or neighborhood, 39.8% rated their community connection as a 4 or 5 out of 5 compared 

to 25.2% who did not participate. Finally, of those who participated in motorized 

recreation on public lands or waters in Utah, 42% rated their community connection a 4 

or 5 compared to 33.8% of those who did not participate. However, as Table 9 shows, the 

overall effect sizes for most activities were negligible, with only enjoying wildlife or 

birds (V = .116) and recreating in city parks (V = .118) yielding weak overall effect sizes 

(Kotrlik et al., 2011). These results support part of the hypothesis, as it was expected that 

park recreation and enjoying wildlife or birds in your yard or neighborhood would be 

most associated with community connection compared to other activities. 
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Table 9.  

Chi-Square Results on the Association Between Community Connection and Participation 
in Nature-Based Activities 

 
Activity 

Community Connection     
1 2 3 Total  Sig.  c2 V 

Enjoying 
Wildlife/Birds  

       

     No 1155 (74.9%) 305 (19.8%) 83 (5.4%) 1543 <.001 118.755 .116 
     Yes 4446 (59.0%) 2063 (28.1%) 834 (11.7%) 7343    
     Total 5601 2368 917 8886    
Gardening        
     No 1540 (69.4%) 488 (22.0%) 191 (8.6%) 2219 <.001 51.449 .076 
     Yes 4065 (60/9%) 1881 (28.2%) 727 (10.9%) 6673    
     Total 5605 2369 918 8892    
Park Recreation        
     No 1425 (73.5%) 396 (20.4%) 118 (6.1%) 1939 <.001 124.026 .118 
     Yes 4154 (60.0%) 1969 (28.4%) 800 (11.6%) 6923    
     Total 5579 2365 918 8862    
Non-motorized 
Recreation  

       

     No 1509 (69.7%) 501 (23.1%) 156 (7.2%) 2166 <.001 60.878 .083 
     Yes 4087 (60.9%) 1866 (27.8%) 763 (11.4%) 6716    
     Total 5596 2367 919 8882    
Motorized 
Recreation 

       

     No 3576 (66.2%) 1360 (25.2%) 463 (8.6%) 5399 <.001 75.681 .092 
     Yes 2026 (58.0%) 1014 (29.0%) 456 (13.0%) 3496    
     Total 5602 2374 919 8895    
Nature Programs/ 
Publications 

       

     No 2612 (66.4%) 983 (25.0%) 337 (8.6%) 3932 <.001 42.250 .069 
     Yes 2985 (60.2%) 1389 (28.0%) 582 (11.7%) 4956    
     Total 5597 2372 919 8888    

 

  

When looking at these associations across growth categories, results generally 

indicate that those who participate in any nature-based activity were more likely to rate 

their community connection as high than those who did not participate in the activity, but 

the strength of this association varied between groups. Within the negative-low growth 

category, there was not a significant association between community connection and any 
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nature-based activity except recreating in city parks (c2 = 7.688, p = .021), but the effect 

size for this activity was negligible (V = .082).  

The association between community connection and recreating in city parks was 

significant for all other growth categories but was most pronounced in the high (c2 = 

50.161, p = <.001, V = .144), and very high (c2 = 29.806, p = <.001, V = .124) growth 

categories. In the high growth category, 45.2% of those who said they participated in 

park recreation rated their community connection as a 4 or 5 out of 5 compared to only 

27.7% who did not participate in the activity. In the very high growth category, 38.3% of 

those who participated rated their community connection as a 4 or 5 out of 5 compared to 

only 23.7% who did not participate in the activity.  

 Within the moderate, high, and very high growth categories, all other activities 

were also significantly associated with community connection. Community connection 

was most associated with non-motorized recreation (c2 = 37.760, p = <.001, V = .105) the 

moderate growth category compared to other growth categories. In the high growth 

category, the association between community connection and enjoying wildlife and birds 

(c2 = 48.312, p = <.001, V = .141), gardening (c2 = 26.960, p = <.001, V = .105), 

motorized recreation (c2 = 25.475, p = <.001, V = .102), and watching or reading nature-

related programs or publications (c2 = 25.737, p = <.001, V = .103) were more 

pronounced compared to other growth categories (see Appendix D for more details). As 

such, the hypothesis regarding a more pronounced association between nature-based 

activity participation and community connection in communities experiencing less 

growth was not supported.  
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Research Question 5 

To determine how the rate of population growth influences connection with 

nature, community connection, and their respective relationships with personal wellbeing, 

a series of ANCOVA’s were computed resulting in four models. For each model, partial 

eta squared (ηp2) values were computed to determine and compare effect sizes across 

independent variables. Additionally, all four models account for the same demographic 

variables including age, educational attainment, gender, household income, length of 

residence, race, and religious preference.  

Model 1 assesses the relationship between community connection and growth 

categories controlling for demographic characteristics.  The results of the ANCOVA for 

model 1 are presented in Table 10 and revealed that the overall model was statistically 

significant, F = 36.369, p = <.001. All demographic variables and covariates were 

significant except gender, with age (ηp2 = .020) and religious preference (ηp2 = .038) 

explaining the largest amount of the total variance (R2adj = .087). Contrary to the 

hypothesis, the main effect of growth category on community connection did not reach 

significance, F = 2.013, p = .110, indicating community connection did not vary 

significantly by growth level when accounting for demographic characteristics. 

Respondents aged 70 and over and those from the Church of Jesus Christ of Latter-Day 

Saints rated their community connection significantly higher than respondents aged 18-69 

and those from other religions or who identify as Agnostic, Atheist, or as having no 

religious preference (Table 11). The full SPSS parameter estimate output for model 1 can 

be found in Appendix E. 
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Table 10.  

ANCOVA Results for Model 1 

Test of between-subject effects 

Dependent variable: Community connection 

Source Type III 

sum of 

squares 

df Mean square F Sig. Partial eta 

squared 

Observed 

powerb 

Corrected model 817.943a 21 38.950 36.369 <.001 .089 1.000 

Intercept  5217.522 1 5217.522 4871.862 .000 .385 1.000 

Growth categories 6.467 3 2.156 2.013 .110 .001 .521 

Age 167.723 5 33.545 31.322 <.001 .020 1.000 

Education 12.517 1 12.517 11.688 <.001 .001 .928 

Gender 3.725 1 3.725 3.478 .062 .000 .462 

Income 49.759 4 12.440 11.616 <.001 .006 1.000 

Length of residence 50.642 1 50.642 47.287 <.001 .006 1.000 

Race 5.840 1 5.840 5.453 .020 .001 .646 

Religious preference 327.460 2 163.730 152.883 <.001 .038 1.000 

Population 33.489 1 33.489 31.270 <.001 .004 1.000 

PTR 11.232 1 11.232 10.488 .001 .001 .899 

OHU 9.107 1 9.107 8.504 .004 .001 .830 

Error 8350.199 7797 1.071     

Total 86407.00 7819      

Corrected total  9168.143 7818      

Note: OHU = percent change in occupied housing units; PTR = percent change in total 
property tax revenue. 
a R Squared = .089 (Adjusted R Squared = .087); b Computed using alpha = .05 
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Table 11.  

Model 1 Selected Parameter Estimates for Age and Religious Preference 

Parameter B 95% CI t p 

Age      

    18-29 -.484 [-.596, -.373] -8.511 <.001 

    30-39 -.443 [-.531, -.354] -9.806 <.001 

    40-49 -.433 [-.531, -.356] -9.978 <.001 

    50-59 -.283 [-.375, -.191] -6.016 <.001 

    60-69 -1.79 [-.237, -.085] -3.740 <.001 

    70+ 0a . . . 

Religious Preference      

     A/A/NRP -.481 [-.537, -.425] -16.728 <.001 

     Other Religions  -.336 [-.402, -.770] -10.017 <.001 

    Church of Jesus Christ 

of Latter-Day Saints 

 

0a 

 

. 

 

. 

 

. 
a This parameter is set to zero because it is redundant 
Note: A/A/NRP = Agnostic, Atheist, or No Religious Preference  
 
 

Model 2 assess the relationship between connection with nature and growth 

categories accounting for demographic characteristics. The results of the ANCOVA for 

model 2 are presented in Table 12. The overall model was statistically significant, F = 

30.546, p = <.001. Growth categories and all covariates reached statistical significance 

along with three demographics variables including age, education, and income. Gender, 

length of residence, race, and religious preference were not statistically significant. 

Although significant after controlling for demographics and covariates, growth level (ηp2 

= .002) explained little of the total variance (R2adj = .073). As such, the results did not 

fully support the hypothesis of notably higher connection with nature in cities 
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experiencing less growth. Most of the total variance was explained by age (ηp2 = .028), 

total population (ηp2 = .016), and income (ηp2 = .015).  

Respondents aged 70 and above rated their connection with nature significantly 

higher than respondents aged 18-69, while those with annual household incomes of 

$150,000 and above rated their connection with nature significantly higher than those in 

all lower income groups (Table 13). Likewise, Table 13 shows that total population was 

significantly related to connection with nature, with B = -.004. This indicates that for 

every one-unit increase in population (1,000 persons), the average connection with nature 

rating drops by .004. Although this is statistically significant, the change indicated is 

small enough to not produce a meaningful effect. The full SPSS parameter estimate 

output for model 2 can be found in Appendix F. 
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Table 12. 

ANCOVA Results for Model 2  

Test of between-subject effects 

Dependent variable: Connection with nature  

Source Type III 

sum of 

squares 

df Mean 

square 

F p Partial eta 

squared 

Observed 

powerb 

Corrected model 585.687a 21 27.890 30.564 <.001 .076 1.000 

Intercept  8569.600 1 8569.600 9391.201 .000 .546 1.000 

Growth categories 16.412 3 5.471 5.995 <.001 .002 .959 

Age 206.133 5 41.227 45.179 <.001 .028 1.000 

Education 17.978 1 17.087 18.725 <.001 .002 .991 

Gender .371 1 .371 .407 .524 .000 .098 

Income 107.830 4 26.957 29.542 <.001 .015 1.000 

Length of residence .594 1 .594 .651 .420 .000 .127 

Race .189 1 .189 .207 .649 .000 .074 

Religious preference 2.284 2 1.142 1.252 .286 .000 .274 

Population 114.759 1 114.759 125.761 <.001 .016 1.000 

PTR 8.241 1 8.241 9.031 .003 .001 .852 

OHU 3.875 1 3.875 4.274 .039 .001 .540 

Error 7130.382 7814 .913     

Total 120141.000 7836      

Corrected total  7716.069 7835      

Note: OHU = percent change in occupied housing units; PTR = percent change in total 
property tax revenue. 
a R Squared = .076 (Adjusted R Squared = .073); b Computed using alpha = .05 
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Table 13. 

Model 2 Selected Parameter Estimates for Age, Household Income, and Population 

Parameter B 95% CI t p 

Age      

    18-29 -.403 [-.506, -.300] -7.683 <.001 

    30-39 -.483 [-.564, -.401] -11.602 <.001 

    40-49 -.429 [-.509, -.349] -10.477 <.001 

    50-59 -.275 [-.360, -.190] -6.343 <.001 

    60-69 -.091 [-.178, -.005] -2.066 .039 

    70+ 0a . . . 

Income      

     > $50,000 -.385 [-.464, -.306] -9.589 <.001 

     $50,000-$74,999  -.279 [-.351, -.207] -7.602 <.001 

    $75,000-$99,999 -.250 [-.316, -.183] -7.377 <.001 

    $100,000-$149,999 -.130 [-.188, -.071] -4.360 <.001 

    $150,000 and over  0a    

Population -.004 [-.005, -.003] -11.214 <.001 
a This parameter is set to zero because it is redundant 

 

Model 3 assesses whether the relationship between personal wellbeing and 

community connection varied by growth level using an interaction term between 

community connection and growth categories. The results of the ANCOVA for model 3 

are presented in Table 14. The overall model was statistically significant, F = 54.910, p = 

.000. Growth categories were significant (F = 16.300, p = <.001), along with all 

demographic variables except gender and length of residence. Only total population 

reached significance among the covariates. The ANCOVA for model 3 revealed a 

significant interaction between community connection and growth rate categories (F = 

2.082, p = .015), indicating that the relationship between community connection and 

personal wellbeing varied depending on growth level even when controlling for 
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demographic influences and percent change in occupied housing units and total property 

tax revenue.  

However, although significant, it is important to note that growth categories (ηp2 = 

.006) and the interaction between community connection and growth categories (ηp2 = 

.003) explained only a very small portion of the total variance (R2adj = .204). Thus, these 

results did not provide strong support for the hypothesis. While there is some evidence 

that the relationship between community connection and personal wellbeing varied 

depending on growth level, this relationship was negligible in practical terms. Most of the 

total variance was explained by community connection alone (ηp2 = .098), followed by 

income (ηp2 = .046). Table 15 shows that those who rated their community connection as 

a 5 out of 5 reported statistically significantly higher personal wellbeing than those who 

rated it 1-4. Like in model 2, those indicating an annual household income of $150,000 

and above rated their personal wellbeing significantly higher than those in all lower 

income groups (Table 15). The full SPSS parameter estimate output for model 3 can be 

found in Appendix G. 
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Table 14. 

ANCOVA Results for Model 3 

Test of between-subject effects 

Dependent variable: Personal wellbeing 

Source Type III 

sum of 

squares 

df Mean 

square 

F p Partial eta 

squared 

Observed 

powerb 

Corrected model 1025.027a 37 27.703 54.910 .000 .207 1.000 

Intercept  7682.365 1 7682.365 15226.836 .000 .662 1.000 

Community connection 426.773 4 106.693 211.472 <.001 .098 1.000 

Growth categories 24.672 3 8.224 16.300 <.001 .006 1.000 

Age 33.269 5 6.654 13.188 <.001 .008 1.000 

Education 2.677 1 2.677 5.306 .021 .001 .634 

Gender .465 1 .465 .921 .337 .000 .160 

Income 189.777 4 47.444 94.037 <.001 .046 1.000 

Length of residence 1.385 1 1.385 2.745 .098 .000 .381 

Race 4.486 1 4.486 8.891 .003 .001 .846 

Religious preference 19.086 2 9.543 18.914 <.001 .005 1.000 

POP 8.302 1 8.302 16.454 <.001 .002 .982 

PTR .008 1 .008 .015 .903 .000 .052 

OHU 1.661 1 1.661 3.292 .070 .000 .442 

Community connection 

* growth categories 

12.606 12 1.050 2.082 .015 .003 .941 

Error 3918.669 7767 .505     

Total 135135.000 7805      

Corrected total  4943.696 7804      

Note: OHU = percent change in occupied housing units; PTR = percent change in total 
property tax revenue. 
a R Squared = .207 (Adjusted R Squared = .204); b Computed using alpha = .05 
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Table 15. 

Model 3 Selected Parameter Estimates for Community Connection and Household 
Income 

Parameter B 95% CI t p 

Community Connection     

    1 -.1.002 [-.1.172, -.833] -11.580 <.001 

    2 -.707 [-.843, -.570] -10.126 <.001 

    3 -.367 [-.491, -.243] -5.798 <.001 

    4 -.216 [-.345, -.087] -3.288 .001 

    5 0a    

Income      

     > $50,000 -.540 [-.599, -.481] -18.014 <.001 

     $50,000-$74,999  -.338 [-.392, -.284] -12.312 <.001 

    $75,000-$99,999 -.263 [-.312, -.213] -10.389 <.001 

    $100,000-$149,999 -.126 [-.169, -.082] -5.661 <.001 

    $150,000 and over  0a    
a This parameter is set to zero because it is redundant  
 
 
 

Model 4 assesses whether the relationship between personal wellbeing and 

connection with nature varied by growth level using an interaction term between 

connection with nature and growth categories. The results of the ANCOVA for model 4 

are presented in Table 16. The overall model was statistically significant, F = 69.206, p = 

.000, along with the effect of growth categories (F = 16.300, p = <.001). All demographic 

variables except education, gender, and length of residence were significant, while total 

population and percent change in occupied housing units reached significance among the 

covariates. Unlike model 3, the interaction term between connection with nature rating 

and growth categories was not significant. As such, the relationship between connection 

with nature and wellbeing did not significantly vary depending on growth level and the 
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corresponding hypothesis was not supported. Similar to models 2 and 3, although 

significant, growth categories (ηp2 = .005) explained a small portion of the total variance 

(R2adj = .244). Most of the total variance was explained by connection with nature alone 

(ηp2 = .138), followed by income (ηp2 = .037), and religious preference (ηp2 = .020).  

Specifically, respondents who rated their connection with nature as a 5 out of 5 

reported statistically significantly higher personal wellbeing than those who rated it 1-4 

(Table 17). As to be suspected based on model 4’s similarity to model 3 (which uses all 

the same variables except connection with nature), those who indicated an annual 

household income of $150,000 and above again rated their personal wellbeing 

significantly higher than those in all lower income groups, indicating that this 

relationship doesn’t change whether considering community connection or connection 

with nature. Similarly, the effect of religious preference reached significance in both 

model 3 and model 4. However, religious preference described a considerable amount 

more of the variance in model 4 compared to model 3, with those from the Church of 

Jesus Christ of Latter-Day Saints rating their personal wellbeing higher than respondents 

from other religions or who identify as Agnostic, Atheist, or as having no religious 

preference (Table 17). The full SPSS parameter estimate output for model 4 can be found 

in Appendix H. 
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Table 16. 

ANCOVA Results for Model 4 

Test of between-subject effects 

Dependent variable: Personal wellbeing 

Source Type III 

sum of 

squares 

df 
Mean 

square 
F p 

Partial 

eta 

squared 

Observed 

powerb 

Corrected model 1224.733a 37 33.101 69.206 .000 .248 1.000 

Intercept  5951.207 1 5951.207 12442.542 .000 .615 1.000 

Connection with nature 595.156 4 148.789 311.082 <.001 .138 1.000 

Growth categories 17.217 3 5.739 11.999 <.001 .005 1.000 

Age 27.645 5 5.529 11.560 <.001 .007 1.000 

Education 1.702 1 1.702 3.559 .059 .000 .471 

Gender .005 1 .005 .010 .922 .000 .051 

Income 143.901 4 35.975 75.215 <.001 .037 1.000 

Length of residence .064 1 .064 .133 .716 .000 .065 

Race 7.315 1 7.315 15.295 <.001 .002 .974 

Religious preference 75.228 2 37.614 78.642 <.001 .020 1.000 

Population 25.203 1 25.203 52.694 <.001 .007 1.000 

PTR .062 1 .062 .133 .715 .000 .065 

OHU 2.787 1 2.787 5.828 .016 .001 .675 

Connection with nature * 

growth categories 
6.071 12 .558 1.167 .300 .002 .686 

Error 3723.049 7784 .478     

Total 135509.000 7822      

Corrected total  4947.782 7821      

Note: OHU = percent change in occupied housing units; PTR = percent change in total 
property tax revenue. 
a R Squared = .246 (Adjusted R Squared = .244); b Computed using alpha = .05 
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Table 17. 

Model 4 Selected Parameter Estimates for Connection with Nature, Household Income, 
and Religious Preference 

Parameter B 95% CI t p 

Connection with Nature     

    1 -.1.144 [-.1.349, -.940] -10.990 <.001 

    2 -.918 [-1.052, -.785] -13.482 <.001 

    3 -.534 [-.633, -.435] -10.602 <.001 

    4 -.358 [-.450, -.267] -7.704 <.001 

    5 0a    

Income      

     > $50,000 -.468 [-.525, -.410] -15.923 <.001 

     $50,000-$74,999  -.305 [-.358, -.253] -11.417 <.001 

    $75,000-$99,999 -.220 [-.268, -.171] -8.916 <.001 

    $100,000-$149,999 -.102 [-.145, -.060] -4.739 <.001 

    $150,000 and over  0a    

Religious Preference      

     A/A/NRP -.219 [-.257, -.181] -11.372 <.001 

     Other Religions  -.193 [-.237, -.149] -8.574 <.001 

    Church of Jesus Christ 

of Latter-Day Saints 

 

0a 

 

. 

 

. 

 

. 
a This parameter is set to zero because it is redundant 
Note: A/A/NRP = Agnostic, Atheist, or No Religious Preference  
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CHAPTER 5 

DISCUSSION 

 
 
 

The goal of this research was to determine the relationships between community 

connection, connection with nature, and personal wellbeing in the context of Utah’s 

considerable population growth. This research also investigated how participation in 

nature-based activities was associated with community connection and how these 

relationships varied by growth level. Consistent with a growing body of literature 

(Davidson & Cotter, 1991; Oh et al., 2022; Pritchard et al., 2020; Richardson et al., 2021; 

Stewart & Townley, 2020), there was a significant and positive association between both 

forms of connectedness and wellbeing, and both forms of connectedness and each other. 

As described above, most coefficients indicate an overall weak relationship between the 

variables. However, the correlations identified in this research are comparable to or 

slightly higher than those found in studies investigating similar concepts (Oh et al., 2022; 

Richardson et al., 2021; Stewart & Townley, 2020; Wolsko & Lindberg, 2013).  

Across all three variable relationships, correlations were highest in the moderate 

growth category, generally followed by the high or very high growth categories. It is 

currently unclear why this is the case, and the directionality of these relationships could 

not be determined with the methods of this research. But in comparison to certain 

declining or low-growth communities, it is possible that some growing communities have 

additional economic resources and investments into the local community that may 

directly or indirectly impact wellbeing (Lindberg & Wolsko, 2019), which may have 
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implications for the way community and nature-based connections relate to wellbeing. 

Put simply, a lack of certain stressors may lead to increased benefits in other areas 

(Peters, 2019). Because of this or other factors, people may prefer residing in 

communities that are not experiencing significant population and economic decline, 

while also preferring communities that are not changing so rapidly that they cannot 

access the social and natural amenities important to their wellbeing. But additional 

research at the city-level is necessary to determine what these potential differences and 

benefits are among Utah communities.  

In terms of participation in nature-based activities, community connection was 

most associated with two activities: enjoying wildlife or birds in your yard or 

neighborhood and recreating in city parks. The role of park recreation has been 

extensively studied, and the findings of this research are in line with prior work 

indicating that such public spaces can facilitate interactions and increase social 

connectedness in communities (Francis et al., 2012; Gómez et al., 2015; Peters, 2019). 

No study to my knowledge has specifically investigated how wildlife viewing in a 

community is associated with community connectedness and it is unclear if respondents 

participated in this activity exclusively in the public spaces that generally lead to social 

interactions. However, even if wildlife viewing primarily occurred in a private yard rather 

than in a more social public space, there is evidence to support the finding of higher 

community connection among wildlife viewers. For example, as described by Kuo and 

colleagues (1998), rural and urban residents with more surrounding nature have been 

shown to be more socially active, to know more neighbors and have more positive views 

toward neighbors, and have a greater sense of belonging to their community. That said, 
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the mechanisms through which this activity leads to greater connectedness needs further 

investigation. 

Considering how prior work generally views rapid community growth as a factor 

lowering resident access to nature (Weinstein et al., 2015), it was anticipated that the 

social benefits afforded by participation in nature-based activities would be greater 

among communities experiencing less growth. However, the results of this research 

indicate a different relationship. The association between participation in nature-based 

activities and community connection was generally most pronounced in the high and very 

high growth categories, indicating that participation in nature-based activities was more 

highly associated with community connection among cities with higher growth rates. 

These findings partially support the work of Cox and colleagues (2018). Although their 

research examined communities characterized as either rural or urban and did not 

consider population growth per se, they found social cohesion was highest among urban 

residents who spent time in nature (Cox et al., 2018). They conclude that “A potential 

explanation is that the increased density of people in urban areas means that there is 

greater potential for positive interactions between neighbors, with greenspaces being 

locations that facilitate these interactions” (Cox et al., 2018, p. 78). As such, it is possible 

that an increased density of people associated with community growth had similar effects 

in the locales included in this research.  

When looking across models 1 through 4, growth level was not significantly 

associated with community connection, and only negligibly associated with connection 

with nature and personal wellbeing. Likewise, growth did not change the relationship 

between either form of connectedness and personal wellbeing to a degree of practical 
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significance. To my knowledge, no study has specifically investigated how the rate of 

population growth influences connectedness and wellbeing irrespective of specific 

drivers (i.e., extraction-based or amenity development-related growth), so these results do 

not support or contradict any directly comparable studies. However, the results related to 

community connection are similar to certain literature discussed previously. For example, 

Krannich and colleagues (2006) found that social integration in rapidly growing amenity-

based communities did not substantially differ from communities with more stable 

populations. Although Freudenberg (1986) found a reduction in the density of 

acquaintanceship within boomtown settings, evidence that this reduction significantly 

reduced the experience of community connection was not found.  

Additionally, the results related to connection with nature contradict those of 

Loebach and Gilliland (2016) and Bashan and colleagues (2021), who found higher 

nature connection in less developed rural areas. This may be due to the unique 

environment enjoyed by Utah residents. Utah is renowned for its diverse landscapes and 

outdoor recreation opportunities, and many move to the state for these natural assets. As 

one example, according to the Kem C. Gardner Policy Institute (2021): 

Utah’s tech sector is the fastest growing industry in the state while offering well-
 paying jobs that often encourage a healthy work-life balance. Access to year-
 round outdoor recreation is the most important factor to tech employees when 
 deciding to locate or stay in Utah. 

 
Although growth did not relate to the variables of interest as anticipated, other 

interesting findings emerged in terms of demographic relationships. Within model 1 and 

2, community connectedness was most associated with age and religious preference, 

while connection with nature was most associated with age and income. As previously 
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described, the effect of demographics in models 3 and 4 were anticipated to be similar as 

personal wellbeing was the dependent variable in each model. Higher income earners 

(and older respondents) did exhibit higher wellbeing ratings in both models. However, 

religious preference was considerably more explanatory in model 4 than model 3. Thus, 

personal wellbeing remained significantly higher for members of the Church of Jesus 

Christ of Latter-Day Saints compared to other groups when considering both forms of 

connectedness, but this affiliation explained much less of the difference in personal 

wellbeing when specifically controlling for community connection.  

 Based on prior work, these demographic findings are largely consistent. Utah is 

unique in its level of religious homogeneity, which has important implications for the 

social environment experienced by residents (Brehm et al., 2006). For example, evidence 

from Toney and associates (1997) shows that membership in the Church of Jesus Christ 

of Latter-Day Saints affords individuals immediate social connection in Utah, regardless 

of length of residence or prior residence. Although it should be noted that cities across 

Utah and within this sample vary considerably in their religious makeup; in this research, 

between 41.0% and 70.6% of respondents in each growth category identified as a 

member of the Church of Jesus Christ of Latter-Day Saints. In terms of connection with 

nature, the finding related to income may reflect the costs associated with accessing 

nature. Equipment necessary for outdoor recreation is often expensive, and if certain 

individuals have less access to nature near their home, disposable economic resources are 

necessary for travelling to natural areas. Likewise, those with lower incomes may need to 

work multiple jobs to maintain their basic needs, thus reducing the amount of free time 

available for enjoying nature; both nearby and further away.  
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 That said, it is surprising that length of residence lacked a considerable effect. 

Length of residence was only statistically significant in model 1 where community 

connection was the dependent variable. However, the effect of length of residence in 

model 1 was negligible (ηp2 = .006). Length of residence has been highly correlated with 

community-based social attachments in prior studies (Beggs, Hurlbert, & Haines, 1996; 

Kasarda & Janowitz, 1974) and has even been associated with increased local 

environmental attachments (Relph, 1976; Tuan, 1977). As with above, this may also be 

impacted by the unique social and natural environment of Utah, with many of those 

moving here having access to immediate social connection through religious institutions 

(Toney et al., 1997), as well as access to highly sought-after landscapes.  

 Further, income has been related to personal wellbeing in a wide array of studies, 

which generally show those with higher incomes commonly reporting higher personal 

wellbeing (Killingsworth, 2021). Among studies that utilize cross-sectional data, the 

relationship between age and personal wellbeing is most often U-Shaped, with personal 

wellbeing being highest later in life (Biermann et al., 2022). However, findings related to 

age do vary considerably and are the subject of intense debate, with some authors 

attributing differences to methodological shortcomings (Biermann et al., 2022).  

 Overall, these findings might have important implications related to community 

planning in Utah. Although not highly impacted by Utah’s significant growth according 

to this research, both community connection and connection with nature were notably 

associated with personal wellbeing in multivariate analyses, explaining 9.8% and 13.8% 

of the variance in personal wellbeing scores, respectively (even when controlling for 

demographic influences). If an important goal is to increase or maintain the wellbeing of 
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residents, decision-makers should consider how to increase individual ability to connect 

to the local community and the surrounding natural environment, regardless of the level 

of population change occurring in a community. Likewise, decision-makers from both 

local and national institutions should consider how socio-demographic characteristics 

impact connectedness and wellbeing, and work to devise solutions to lower these 

discrepancies.  

This research has certain limitations that are important to note. First, probabilistic 

sampling methods were not used in the Utah Wellbeing Project surveys and demographic 

comparisons with survey data show that the sample was not fully representative of each 

growth category. Because the Utah Wellbeing Project surveys were based on no-cost 

partnerships with local cities to provide valuable information to city leaders, there was no 

sampling frame for this effort and all adults aged 18 and over were eligible to participate. 

As such, the results of this research cannot be directly generalized and coefficients and p-

values require cautious interpretation (Hirschauer et al., 2020; Ulrich-Schad et al., 2022). 

Second, respondents in the surveys were not prompted to interpret connection with 

nature, community, or wellbeing in a specific way and were able to use their own 

interpretation of these concepts, which may have measurement implications. When asked 

questions about ones “city,” respondents may have had different mental maps regarding 

where their city begins and ends. However, each respondent included was a resident of 

their respective city.  

Third, Census data collected within 2020 was highly impacted by the COVID-19 

pandemic. Evident in the data complications discussed prior for Bluff, some community 

populations may have been highly underestimated. According to recent Census figures, 
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the 2020 population of Bluff was only 150; but city leaders maintain that this is highly 

inaccurate. As another example, according to the Census, as of 2022, Utah was the tenth 

fastest growing state in terms of percent population growth (Census, 2022b). However, 

there are discrepancies between Census estimates and those made by the Kem C. Gardner 

Policy Institute at the University of Utah. The Kem C. Gardner Policy Institute calculates 

change based on similar datasets as the Census, but also uses localized housing 

information that the Census does not (Williams, 2022). Based on estimates from the 

Policy Institute, percent growth in 2022 would place Utah second in the nation, tied with 

Idaho and following Florida (Williams, 2022). It is unclear how these discrepancies may 

have impacted the findings, but it is possible that the Census population figures used in 

this study were more inaccurate than previous iterations. Census population figures are 

still highly utilized within social science research (Kenny et al., 2021; Prewitt, 2001), but 

future work may consider comparing results between different population estimates to 

identify how differences effect results.  

Fourth, although statistically significant in some models, the findings related to 

the impact of population growth may have been impacted by the large sample size (n = 

9,895). Very large sample sizes can lead to trivial relationships appearing significant 

(Kaplan et al., 2014). Finally, it is also possible that utilizing 10-year growth rates is not 

ideal for addressing how population growth impacts wellbeing and connectedness, as 

23.4% of respondents in this study had lived in Utah for 5 years or less. As such, future 

research might consider investigating similar concepts utilizing shorter growth periods. 

This research also did not consider whether growth was driven by in-migration or natural 

increase, and the cities in each growth category varied considerably in terms of their rural 
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or urban classifications, as well as how they have dealt with growth. Further research 

may consider examining the potential effects associated with specific drivers of growth 

and how they may differ. Similarly, it may be informative to investigate the specific ways 

in which growth has occurred in these areas spatially, such as whether community 

planners opted for annexation or infill development.  

To better inform community planning and related interventions, it would be useful 

to fully understand the pathways between both forms of connectedness and wellbeing. 

Future research may consider using longitudinal (Joshanloo, 2019) or qualitative methods 

(Oh et al., 2022) to better understand these pathways specifically in the context of Utah’s 

rapid growth. As this research utilized single-item indicators to measure the main 

concepts, future researchers may also benefit from using multi-item scales that are 

currently available, as they may provide more robust measurements.  
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CHAPTER 6 

CONCLUSION 

 
 
 

The goal of this research was to investigate the relationships between personal 

wellbeing, community connection, and connection with nature in the context of Utah’s 

rapid population growth by utilizing quantitative survey data derived from the Utah 

Wellbeing Project. As a secondary goal, this research also investigated how participation 

in different nature-based activities was associated with community connection. Findings 

suggest that there is a positive relationship between community connection and personal 

wellbeing, connection with nature and personal wellbeing, and community connection 

and connection with nature. Additionally, this research found that those who participate 

in nature-based activities were more likely to rate their community connection as high 

compared to those who did not participate, but this relationship was more pronounced for 

two activities: watching birds or wildlife in your yard or neighborhood and recreating in 

city parks.  

However, contrary to expectations, growth level did not highly influence any of 

the relationships investigated. Rather, demographic factors were more impactful. Older 

respondents and those who identify as a member of the Church of Jesus Christ of Latter-

Day Saints rated their community connection as higher than other groups, while older 

respondents and those with household incomes of $150,000 or above rated their 

connection with nature higher than other groups. Similarly, personal wellbeing was most 

associated with age, income, and religious preference. However, religious preference was 
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considerably less explanatory when considering community connections’ contribution to 

wellbeing; indicating that the wellbeing of members of the Church of Jesus Christ of 

Latter-Day Saints was more comparable to other groups in the study when controlling for 

community-based social connections. That said, it is possible that more subjective 

measures of growth influence connectedness and wellbeing. As such, a useful line of 

inquiry for future research would be to investigate if resident perceptions of growth in a 

community influence connectedness or other relevant indicators of wellbeing.  

 Taken together, these findings have important implications related to community 

planning. Although not highly impacted by Utah’s significant growth according to this 

research, both community connection and connection with nature were notably positively 

associated with personal wellbeing. Wellbeing enhancement is typically a planning goal, 

so whether a community is rapidly changing or not, community planners should carefully 

consider how possible development of the local landscape might augment or inhibit 

individual ability to connect with other residents and the surrounding natural 

environment. Utah is projected to continue its considerable growth, which will inevitably 

result in even more physical and social community changes. From high quality public 

spaces and walkability to community events and access to outdoor spaces and recreation, 

prior research shows that there are multiple pathways to maintaining and creating 

connectedness from a planning perspective.  

There are a large variety of governmental resources available to community planners 

that may provide useful information related to connectedness, wellbeing, and sustainable 

growth practices. The US EPA offers the Creating Equitable, Healthy, and Sustainable 
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Communities1 guide developed by the Office of Environmental Justice and the Office of 

Sustainable Communities. This guide provides a variety of evidence-based tools and 

solutions that may directly or indirectly influence connectedness and wellbeing, such as 

recommendations for improving park access and quality, and the EPA provides a variety 

of additional resources related to smart growth and equitable development strategies. 

Similarly, the United Nations Environment Program has developed a useful guide for 

cities detailing the use of nature-based solutions and green infrastructure, titled Smart, 

Sustainable and Resilient cities: the Power of Nature-based Solutions.2 Other useful 

resources from both governmental and non-governmental groups were compiled as part 

of the Utah Wellbeing Project and are currently available online to both community 

leaders and residents within Utah and beyond.3 

 Of equal importance on both a national and local level, decision-makers should 

consider how sociodemographic inequities or differences, such as those related to age and 

income, potentially influence the wellbeing and connectedness of individuals. In practice, 

 
1 For more information on the EPA’s Creating Equitable, Healthy, and Sustainable 

Communities guide, visit the following link: https://www.epa.gov/smartgrowth/creating-

equitable-healthy-and-sustainable-communities  

2 For more information on the United Nations Smart, Sustainable and Resilient cities: the 

Power of Nature-based Solutions guide, visit the following link: 

https://www.unep.org/resources/report/smart-sustainable-and-resilient-cities-power-nature-based-

solutions  

3 To view the Utah Wellbeing Project’s resource page, visit the following link: 

https://www.usu.edu/utah-wellbeing-project/resources/index  
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addressing these differences in the context of connectedness would likely involve 

considering social and recreational opportunities for residents that are free or low-cost 

and highly accessible. Wilkinson (1991, p. 62) writes, “Probably the most effective action 

at the social level would be to create and maintain ‘humane’ institutional and 

organizational structures within which the individual’s capacity for wellbeing in private 

relations can be liberated.” Based on the findings of the current research, this speculation 

appears as relevant today as when it was written over 30 years ago. In research and 

practice, more work is undoubtedly necessary to fully elucidate the many factors that 

influence personal wellbeing (and solutions for addressing them), which are likely 

variable and context dependent. Regardless, centering human wellbeing in decision-

making frameworks will undoubtedly have positive benefits for individuals and the larger 

society, now into the future (Diener & Seligman, 2004).   
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APPENDIX A 

UTAH WELLBEING PROJECT ONLINE SURVEY 2022  

 

       2022 Survey 
Draft 
 
Thank you for your interest in the Utah Wellbeing Project Survey, a statewide initiative! This is the [city] 
version. 
  
This survey is available in English and Spanish. Please use the box in the upper right-hand corner to select 
your preferred language. The survey works best on a computer or tablet, but will also work on 
smartphones. 
  
If you took the Wellbeing Survey in 2020 or 2021, please take this survey again now! 
 
The goal of this survey is to better understand the life conditions of people in Utah cities and towns and 
how different aspects of wellbeing vary from person to person and place to place. Results will be shared 
with your city’s leaders.  
  
We would like to hear from adults (age 18 or over) who are full or part-time residents of [city]. The survey 
should take about 10 minutes or less. We will not collect any identifying information about you. It may be 
possible for someone to recognize specifics in the information you share, but reporting is done at the city 
level (not about individuals). All questions are important to us, but you may decline to answer any 
questions.  
 
Please encourage others age 18 and over in your household and community to take the survey as well.  
  
Please do not take this survey more than once. 
  
 
 
 
Are you a full or part time resident of [city]? 

I am a full-time resident of [city]. 
I am a part-time resident of [city].  
No, I am not a resident of [city].   à Skip to Thank you and End of Survey 

 
How long have you been a resident of [city]? 

______ years 
 
 
 
 
How would you rate your overall personal wellbeing? (Use your own interpretation of “wellbeing”.) 

Very poor (1) – Excellent (5) 
 
How would you rate overall wellbeing in [city]? 
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Very poor (1) – Excellent (5) 
 
How would you rate your level of personal wellbeing in each of the following categories?  

 
 
How important are the following categories to your overall personal wellbeing?  

   
 
In [city], to what degree do people take action together in response to local problems and opportunities?  

Not at all (1) – A great deal (5) 
In [city], to what degree do you feel connected to your community? 
 Not at all (1) – A great deal (5) 
 
Have you participated in any of the following activities during the past 12 months?  
 Motorized recreation on public lands or waters in Utah 
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 Non-motorized recreation on public lands or waters in Utah 
 City recreation programs 
 Recreating in parks in your city 
 Walking with a pet in your city 
 Enjoying wildlife or birds in your yard or neighborhood 
 Gardening 
 Watching or reading nature-related programs or publications 
  
How does the presence of the following landscape features influence your wellbeing?  

 
 
How would you describe the current rate of population growth in [city]? 

Too Slow Just Right Too Fast       No Opinion 
 

How would you describe the current pace of economic development in [city]? 
Too Slow Just Right Too Fast        No Opinion 

 
 
As you look to the future of [city], how much of a concern are the following issues?   
 
   Not a  Slight   Moderate Major  
   Concern  Concern                Concern                Concern 
 
Access to Health Care 
Access to Mental Health Care 
Access to Public Land 
Access to Quality Food 
Affordable Housing 
Air Quality 
Climate Change 
Employment Opportunities 
Opportunities for Youth 
Public Safety 
Recreation Opportunities 
Roads and Transportation 
Shopping Opportunities 
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Social and Emotional Support 
Substance Abuse 
Suicide 
Water Supply 
Other _________________________ 
 
What do you value the most about living in and/or doing business in [city]?  
 
 
 
 
Respondent Characteristics 
This last section asks questions that help us ensure that we have heard from a full range of perspectives. 
Remember that your answers are anonymous. These questions are very important to this project.  
 
Which category matches your age today?  

18-29 
30-39 
40-49 
50-59 
60-69 
70 or over 
 

What is your gender?  
Female 
Male 
Gender non-conforming or non-binary 

 
What is the highest level of education you have completed?  

 
Some high school or less 
High school diploma or GED  
Some college, no degree 
Associates degree  
Vocational/Technical degree 
Bachelor’s degree (4-year college)  
Graduate Degree 
 
 

What would you estimate your total household income was for 2021? 
 

Under $15,000 
$15,000 to $24,999 
$25,000 to $34,999 
$35,000 to $49,999 
$50,000 to $74,999 
$75,000 to $99,999 
$100,000 to $149,999 
$150,000 to $199,999 
$200,000 or higher 
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Are you currently….? 

 
Employed full time for wages 
Employed part time for wages 
Self-employed  
Volunteer working at least 20 hours per week 
Out of work and looking for work 
Out of work but not currently looking for work 
Homemaker 
Student  
Military 
Retired 
Unable to work  

 
 

Which category best describes your religious preference, if any?  
 
Atheist or Agnostic 
Catholic 
Church of Jesus Christ of Latter-day Saints  
Judaism 
Muslim 
Other Christian Religion 
Other Non-Christian Religion 
I have No Religious Preference 
Other ____________________ 
 
 

Are you of Hispanic, Latino, or Spanish origin?  
Yes 

 No 
 
What is your race? Please select all that apply. 

American Indian or Alaska Native 
Asian 
Black or African American 
Middle Eastern or North African 
Pacific Islander 
White 
Other ________________________
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What is your marital status?  

 
Single, never married 
Married or domestic partnership 
Widowed 
Divorced 
Separated 
 
 

Do you have children under the age of 18 in your household?  
Yes 
No 

 
Do you own or rent your place of residence in [city]?  
 Own 
 Rent 
 Other 
 
Is there anything else you’d like to tell us about wellbeing in [city]? 
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APPENDIX B 

SAMPLE CHARACTERISTICS AND CENSUS COMPARISON TABLES BY 

GROWTH CATEGORY  

Table B.1.  

Sample Demographic Characteristics and Comparison with Census Data for the 
Negative-Low Growth Category  

Characteristic  
Negative-Low 

Growth Category  
(%, n = 1246) 

American Community 
Survey 2017-2021 

Estimates (%) 
Age 18-29 7.8 21.1 
Age 30-39 20.1 20.0 
Age 40-49 23.0 16.2 
Age 50-59 16.8 14.4 
Age 60-69 18.6 13.3 
Age 70 or over 13.7 15.0 
Adult Female 66.5 51.1 
Adult Male 33.5 48.9 
No college degree 37.2 51.6 
College degree (4-year) 62.8 48.4 
Income under $25,000 4.8 11.7 
Income $25,000 to $49,999 13.1 16.4 
Income $50,000 to $74,999 14.5 17.0 
Income $75,000 to $99,999 19.9 13.2 
Income $100,000 to $149,999 24.0 19.7 
Income $150,000 or over 23.6 22.0 
Church of Jesus Christ of Latter-day 
Saints 41.1 NA 

Other religion 23.4 NA 
Agnostic/Atheist/No religious 
preference 35.5 NA 

White 94.6 87.4 
Nonwhite 5.4 12.6 
Resident less than 5 years 16.2 NA 
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Table B.2. 

Sample Demographic Characteristics and Comparison with Census Data for the 
Moderate Growth Category 

Characteristic  
Moderate Growth 

Category  
(%, n = 3776) 

American Community 
Survey 2017-2021 

Estimates (%) 
Age 18-29 8.8 27.5 
Age 30-39 21.4 20.0 
Age 40-49 23.3 17.7 
Age 50-59 18.4 13.6 
Age 60-69 16.2 12.2 
Age 70 or over 11.8 9.0 
Adult Female 65.3 49.5 
Adult Male 34.7 50.5 
No college degree 40.5 66.2 
College degree (4-year) 59.5 33.8 
Income under $25,000 4.1 10.4 
Income $25,000 to $49,999 11.0 17.1 
Income $50,000 to $74,999 16.6 17.1 
Income $75,000 to $99,999 18.1 16.0 
Income $100,000 to $149,999 26.4 21.1 
Income $150,000 or over 23.8 18.3 
Church of Jesus Christ of Latter-day 
Saints 45.6 NA 

Other religion 21.8 NA 
Agnostic/Atheist/No religious 
preference 32.6 NA 

White 93.8 82.6 
Nonwhite 6.2 17.4 
Resident less than 5 years 17.3 NA 
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Table B.3. 

Sample Demographic Characteristics and Comparison with Census Data for the High 
Growth Category 

Characteristic  
High Growth 

Category  
(%, n = 2692) 

American Community 
Survey 2017-2021 

Estimates (%) 
Age 18-29 5.5 25.2 
Age 30-39 20.8 20.6 
Age 40-49 28.0 20.6 
Age 50-59 21.3 15.0 
Age 60-69 15.2 9.8 
Age 70 or over 9.2 8.8 
Adult Female 61.2 48.7 
Adult Male 38.8 51.3 
No college degree 38.5 56.9 
College degree (4-year) 61.5 43.1 
Income under $25,000 3.0 7.2 
Income $25,000 to $49,999 8.4 12.9 
Income $50,000 to $74,999 14.2 16.9 
Income $75,000 to $99,999 15.8 13.5 
Income $100,000 to $149,999 27.2 22.5 
Income $150,000 or over 31.3 27.0 
Church of Jesus Christ of Latter-day 
Saints 67.6 NA 

Other religion 14.8 NA 
Agnostic/Atheist/No religious 
preference 17.7 NA 

White 95.1 89.8 
Nonwhite 4.9 10.2 
Resident less than 5 years 22.4 NA 

 

 

 

 



 
 
 
 

 

99 

Table B.4. 

Sample Demographic Characteristics and Comparison with Census Data for the Very 
High Growth Category 

Characteristic  
Very High 

Growth Category  
(%, n = 2181) 

American Community 
Survey 2017-2021 

Estimates (%) 
Age 18-29 9.9 25.0 
Age 30-39 29.2 25.4 
Age 40-49 25.6 21.0 
Age 50-59 12.7 12.9 
Age 60-69 12.5 8.6 
Age 70 or over 10.1 7.1 
Adult Female 64.9 50.2 
Adult Male 35.1 49.8 
No college degree 33.3 56.3 
College degree (4-year) 66.7 43.7 
Income under $25,000 2.5 5.6 
Income $25,000 to $49,999 7.0 10.3 
Income $50,000 to $74,999 12.3 14.7 
Income $75,000 to $99,999 19.9 16.0 
Income $100,000 to $149,999 32.2 27.6 
Income $150,000 or over 26.2 25.8 
Church of Jesus Christ of Latter-day 
Saints 70.6 NA 

Other religion 10.3 NA 
Agnostic/Atheist/No religious 
preference 19.2 NA 

White 94.0 87.8 
Nonwhite 6.0 12.2 
Resident less than 5 years 39.5 NA 
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APPENDIX C 

SPEARMAN’S RHO CORRELATIONS FOR RESEARCH QUESTIONS 1, 2 AND 3 

BY CITY  

Table C.  

 
City  

 
Personal Wellbeing & 

Community 
Connection 

 

Personal Wellbeing & 
Connection with 

Nature 

Community 
Connection & 

Connection with Nature 

Beaver .399** .503** .507** 
Blanding .453** .456** .254** 
Bluff .440** .321** NS 
Bountiful  .372** .333** .224** 
Cottonwood 
Heights  .351** .334** .139* 
Delta .538** .499** .351** 
Draper  .278** .417** .304** 
East Carbon .291** .382** .262** 
Ephraim  .476** .406** .356** 
Helper  .582** .434** .375* 
Herriman .412** .427** .306** 
Highland .329** .450** .328** 
Hyde Park  .378** .381** .258** 
Layton  .320** .447** .350** 
Lehi  .300** .269** .328** 
Logan  .433** .414** .326** 
Millcreek .240** .380** .138* 
Moab .342** .496** .403** 
Nephi .455** .442** .312** 
Nibley .262** .387** .234** 
North Logan  .442** .441** .318** 
Park City  .365** .455** .329** 
Price  .343** .408** .135* 
Sandy .376** .430** .336** 
Santaquin .504** .376** .369* 
Saratoga Springs  .404** .400** .346** 
South Jordan  .379** .409** .393** 
Spanish Fork  .300** .380** .241** 
Tooele .386** .486** .333** 
Tremonton  .356** .458** .254** 
Vineyard .230** .282** .219** 
West Jordan  .300** .376** .242** 

**. Correlation is significant at the .01 level (2-tailed). 
*. Correlation is significant at the .05 level (2-tailed). 
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APPENDIX D 

CONTINGENCY TABLES ON THE ASSOCIATION BETWEEN COMMUNITY 

CONNECTION AND PARTICIPATION IN NATURE-BASED ACTIVITIES  

 

Table D.1. 

 3-way Chi-Square Results on the Association Between Community Connection and 
Enjoying Wildlife or Birds in your Yard or Neighborhood by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p  c2 V 

Negative-Low        

     No 106 (68.4%) 36 (23.2%) 13 (8.4%) 155 .055 5.794 .072 

     Yes 575 (59.0%) 265 (27.2%) 135 (13.8%) 975    

     Total 681 301 148 1130    

Moderate        

     No 438 (76.6%) 100 (17.5%) 34 (5.9%) 572 <.001 32.823 .098 

     Yes 1822 (64.4%) 697 (24.6%) 310 (11.0%) 2829    

     Total 2260 797 344 3401    

High        

     No 287 (74.2%) 82 (21.2%) 18 (4.7%) 387 <.001 48.312 .141 

     Yes 1133 (55.5%) 675 (33.1%) 232 (11.4%) 2042    

     Total 1420 757 250 2427    

Very High         

     No 324 (75.5%) 87 (20.3%) 18 (4.2%) 429 <.001 33.566 .132 

     Yes 916 (61.6%) 426 (28.4%) 157 (10.5%) 1499    

     Total 1240 513 175 1928    
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Table D.2. 

3-way Chi-Square Results on the Association Between Community Connection and 
Gardening by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p  c2 V 

Negative-Low        

     No 158 (63.5%) 59 (23.7%) 32 (12.9%) 249 .488 1.604 .038 

     Yes 525 (59.3%) 243 (27.5%) 117 (13.2%) 885    

     Total 683 302 149 1134    

Moderate        

     No 620 (72.1%) 169 (19.7%) 71 (8.3%) 860 <.001 15.934 .068 

     Yes 1646 (64.7%) 626 (24.6%) 373 (10.7%) 2545    

     Total 2266 795 344 3405    

High        

     No 389 (67.7%) 139 (24.2%) 47 (8.2%) 575 <.001 26.960 .105 

     Yes 1025 (55.4%) 621 (33.6%) 203 (11.0%) 1849    

     Total 1414 760 250 2424    

Very High         

     No 373 (69.7%) 121 (22.6%) 41 (7.7%) 535 .010 9.188 .069 

     Yes 869 (63.3%) 391 (28.0%) 157 (9.6%) 1394    

     Total 1242 512 175 1929    
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Table D.3.  

3-way Chi-Square Results on the Association Between Community Connection and 
Recreating in City Parks by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p c2 V 

Negative-Low        

     No 185 (67.0%) 64 (23.2%) 27 (9.8%) 276 .021 7.688 .082 

     Yes 495 (58.0%) 237 (27.8%) 122 (14.3%) 854    

     Total 680 301 149 1130    

Moderate        

     No 620 (75.2%) 156 (18.9%) 48 (5.8%) 824 <.001 42.611 .112 

     Yes 1635 (63.5%) 644 (25.0%) 296 (11.5%) 2575    

     Total 2255 800 344 3399    

High        

     No 360 (72.3%) 107 (21.5%) 31 (6.2%) 498 <.001 50.161 .144 

     Yes 1047 (54.8%) 646 (33.8%) 218 (11.4%) 1911    

     Total 1407 753 249 2409    

Very High         

     No 260 (76.2%) 69 (20.2%) 12 (3.5%) 341 <.001 29.806 .124 

     Yes 977 (61.7%) 442 (27.9%) 164 (10.4%) 1583    

     Total 1237 511 176 1924    
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Table D.4. 

3-way Chi-Square Results on the Association Between Community Connection and Non-
Motorized Recreation on Public Lands or Waters in Utah by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p c2 V 

Negative-Low        

     No 167 (64.5%) 63 (24.3%) 29 (11.2%) 259 .261 2.683 .049 

     Yes 515 (58.9%) 239 (27.3%) 120 (13.7%) 854    

     Total 682 302 149 1133    

Moderate        

     No 623 (73.7%) 178 (21.1%) 44 (5.8%) 845 <.001 37.760 .105 

     Yes 1640 (64.2%) 616 (24.1%) 299 (11.7%) 2555    

     Total 2263 794 343 3400    

High        

     No 369 (65.7%) 143 (25.4%) 50 (8.9%) 562 <.001 16.528 .083 

     Yes 1042 (56.1%) 617 (33.2%) 200 (10.8%) 1859    

     Total 1411 760 250 2421    

Very High         

     No 350 (70.0%) 117 (23.4%) 33 (6.6%) 500 .005 10.743 .075 

     Yes 890 (62.3%) 394 (27.6%) 144 (10.1%) 1482    

     Total 1240 511 177 1928    
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Table D.5. 

3-way Chi-Square Results on the Association Between Community Connection and 
Motorized Recreation on Public Lands or Waters in Utah by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p c2 V 

Negative-Low        

     No 423 (62.0%) 181 (26.5%) 78 (11.4%) 682 .095 2.683 .095 

     Yes 260 (57.4%) 122 (26.9%) 71 (15.7%) 453    

     Total 683 303 149 1135    

Moderate        

     No 1471 (69.8%) 458 (21.7%) 178 (8.4%) 2107 <.001 33.016 .098 

     Yes 788 (60.7%) 343 (26.4%) 167 (12.9%) 1298    

     Total 2259 801 345 3405    

High        

     No 869 (62.5%) 406 (29.2%) 116 (8.3%) 1391 <.001 25.457 .102 

     Yes 550 (53.1%) 352 (34.0%) 134 (12.9%) 1036    

     Total 1419 758 250 2427    

Very High         

     No 813 (66.7%) 315 (25.8%) 91 (7.5%) 1219 .002 12.912 .082 

     Yes 428 (60.4%) 197 (27.8%) 84 (11.8%) 709    

     Total 1241 512 175 1928    
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Table D.6. 

3-way Chi-Square Results on the Association Between Community Connection and 
Watching or Reading Nature-Related Programs or Publications by Growth Category 

 

Group 

Community Connection     

1 2 3 Total  p  c2 V 

Negative-Low        

     No 278 (63.2%) 112 (25.5%) 50 (11.4%) 440 .189 3.332 .054 

     Yes 402 (58.2%) 190 (27.5%) 99 (14.3%) 691    

     Total 6830 302 149 1131    

Moderate        

     No 1022 (68.9%) 334 (22.5%) 127 (8.6%) 1483 .007 9.812 .054 

     Yes 1239 (64.5%) 464 (24.2%) 218 (11.3%) 1921    

     Total 2261 798 345 3404    

High        

     No 699 (64.1%) 295 (27.0%) 97 (8.9%) 1091 <.001 25.737 .103 

     Yes 718 (53.9%) 462 (34.7%) 153 (11.5%) 1333    

     Total 1417 757 250 2424    

Very High         

     No 613 (66.8%) 242 (26.4%) 63 (6.9%) 918 .004 11.265 .076 

     Yes 626 (61.9%) 273 (27.0%) 112 (11.1%) 1011    

     Total 1239 515 175 1929    
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APPENDIX E 

SPSS PARAMETER ESTIMATES OUTPUT FOR MODEL 1 
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APPENDIX F 

SPSS PARAMETER ESTIMATES OUTPUT FOR MODEL 2 
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APPENDIX G 

SPSS PARAMETER ESTIMATES OUTPUT FOR MODEL 3 
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APPENDIX H 

SPSS PARAMETER ESTIMATES OUTPUT FOR MODEL 4 
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