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Abstract: Social cohesion involves the interpersonal dynamics and sense of connection among people.
Increased social cohesion can be associated with various physical and psychological health benefits.
The presence of urban green spaces can encourage positive social interactions that cultivate social
cohesion in ways that enhance health and well-being. Urban green spaces have also been linked to
positive health behaviors and outcomes including increased physical activity and social engagement.
Understanding the relationship between social cohesion and urban green space is important for
informing holistic approaches to health. In this article, we discuss how positive interactions in urban
green space can catalyze social cohesion, social capital and critical health-promoting behaviors that
may enhance psychological health and well-being. We also summarize the strengths and limitations
of previous studies and suggest directions for future research.
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1. Introduction

The social environment plays an important role in the context of place, health, and well-being.
Social cohesion, a key construct used to characterize the social environment, has been defined in
many ways, yet it often refers to interpersonal dynamics and/or collective efforts that may be
used to assess quality of life [1–3]. Social cohesion can also involve feelings of trust, belonging,
acceptance [4], and connectedness [1,5] which often relate to positive social interactions. These
favorable social constructs can encourage health benefits. For example, countries with high levels of
social inclusion and cohesion tend to report favorable outlooks on their health at various levels of
society [6]. Unfortunately, a blend of environmental and social stressors often make urban dwellers
vulnerable to health challenges [7] such as those related to social isolation and limited time spent
in nature. As more people spend the majority of time indoors and experience a “nature-deficit” [8],
limited exposure to urban green spaces may also reduce opportunities for social engagement and the
potential to develop social cohesion.

Although prior research has shown that positive social interactions are associated with enhanced
health [6,9], and exposure to green spaces may enhance health and well-being [10–17], few studies
have directly explored the association between urban green spaces and social dimensions of health.
Exploring how urban green spaces support social interactions and social cohesion can inform strategies
to improve urban health [18]. In this article, we aim to bridge this knowledge gap by offering the
first conceptual framework focused on social cohesion and urban green space. We also highlight key
findings identified in the literature and conclude with recommendations to consider in future research.
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2. Urban Green Spaces and Aspects of Social Cohesion

Urban green spaces refer to areas such as gardens, parks, greenways, and other areas with
grass, trees, and/or shrubs [19,20]. They can be common areas where people gather for leisure,
social activities, and recreational purposes. Urban green spaces also afford opportunities for people
to get outdoors and interact with nature and others in ways that may not occur in other settings.
Reviews of the relationship between nature and health suggest that social cohesion is positively
influenced by the presence and quality of urban green spaces such as parks and forests [4,10,21,22].
For example, a review on nature and health identifies social cohesion and increased social contacts as
a major pathway through which the natural environment supports health promotion [4]. During a
cross-sectional study in Western Australia, Francis et al. [23] found that the proximity to and the quality
of parks were positively associated with sense of community. Thus, various activities and health
promoting behaviors in urban green spaces may cultivate social cohesion and vice versa. In their study
on urban parks, Peters et al. [24] analyzed activities (e.g., walking, cycling, having a barbecue, or a
meeting) that may stimulate social interactions and social cohesion. While their observations varied by
park location and sociodemographic variables (e.g., Dutch and non-Western migrants), urban parks
were viewed as a place for social gatherings and other leisure activities [24]. Another study among
visitors to neighborhood parks in New Orleans noticed that participation in park organizations can
led to stronger perceptions of social cohesion [25]. Others also describe how strong social cohesion
can encourage positive interactions that facilitate participation in clubs and organizations [26]. Thus,
urban green spaces may support and potentially influence the social fabric of urban areas in a variety
of ways.

The following factors may relate urban green spaces to social interactions: an open park design to
encourage active recreational activities [24], the availability of sidewalks [27], improved access to parks
through quality transportation options [28], shaded areas that support relaxing environments [24],
functional playgrounds [29], and the extent of organized activities [30]. Hence, characteristics of the
built environment and amenities near urban green spaces maybe associated with social cohesion [31].
These studies also imply that the level of engagement within the green space (e.g., environmental
stewardship and other volunteering) can vary based upon qualities of the green space (e.g., access and
amenities), the intended use (e.g., for leisure and recreation), and an area’s overall social context.

The ways that urban green spaces may support social cohesion prompts a need to broaden
our perspective of their role in cities. Integrating the benefits of social cohesion with frameworks
in the environmental and public health fields can inform how urban green spaces may enhance
health and well-being. One example of this integration is the ecosystem services framework which
describes nature’s benefits to human health and well-being [32]. Some suggest that social cohesion
and sense of community are benefits from nature that align with cultural ecosystem services (e.g.,
aesthetic surroundings and outdoor recreation) [10,33,34] and are often underrated in health-related
research [35,36]. By continuing to link the social benefits of urban green space to broader frameworks,
we are better positioned to leverage our knowledge base and support interdisciplinary collaborations
to improve individual, community, and societal health.

3. Social Cohesion and Its Role in Public Health

Through the years, scholars have articulated the valuable role that social factors have upon
human health and well-being [37–40]. These discussions also included social cohesion. Carpiano [5]
presented a framework to illustrate how factors such as social cohesion relate to conditions, behaviors,
and risk factors that ultimately influence one’s health. From a theoretical standpoint, the importance
of social factors was expressed in Maslow’s Hierarchy of Needs, which identifies key components
of psychological well-being such as belonging and sense of connection [41]. Maslow also noted that
overlooking the importance of belonging can make our society more vulnerable to the demands of
daily life and underestimate the value of a functional social environment [41]. However, transcendence
(i.e., the ability to move beyond personal needs to communal benefits that support the common
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good) is included in later versions of Maslow’s hierarchy of needs [42]. The communal benefits of
transcendence can also be linked to the shared values, collective efforts, and dynamics that support
positive social cohesion.

Some scholars frame the link between social cohesion and health through one of its
subdomains—social capital [43]. Nieminen and colleagues used a multifaceted measurement of social
capital to examine its relationship to self-rated health and psychological well-being. They observed a
significant positive association between social capital (e.g., trust and social participation/networks)
and psychological well-being; however, the relationship between social support and the outcome
was attenuated (and no longer significant) when all dimensions of social capital were examined [44].
Across all age groups, the finding that individuals with high levels of social capital reported better
psychological well-being compared to those with lower levels of social capital was consistent in their
study [44]. In a systematic review on social capital and mental illness, De Silva et al. [45] analyzed
twenty-one quantitative studies that primarily occurred in the United Kingdom or in the United
States. Within these studies, sample populations were from all ages, including adults and children
as young as two years old, and special populations such as individuals who were homeless, urban
based individuals, and veterans [45]. Though the mechanisms are not defined, in each of the sample
populations observed, the likelihood of mental illness (and negative consequences of mental illness)
lessened with increased social capital [45] and social cohesion [46]. During their longitudinal study
in Brazil, Secretti et al. [47] found that persons with lower levels of perceived social cohesion had a
higher probability of developing a common mental disorder. Others note strong evidence to support
that high levels of individual social capital correlate with fewer mental health challenges [45,48,49]
and enhanced well-being [9,50]. However, the relationship between social capital and rates of common
mental disorders are mixed and in need of further research [45]. Along with the aforementioned
link to psychological wellness, social cohesion (or the lack thereof) can have implications for other
health concerns. Previous studies suggest that aspects of social cohesion may reduce health challenges
related to obesity [51], stroke [52], and cognitive decline [53] in some populations. For example,
the degree to which people can depend upon their neighbor is associated with increased social
cohesion and protection against negative health outcomes [9,46]. The presence of positive social
cohesion can also support health related behaviors such as decreased smoking [54], less alcohol
consumption [55], and increased use of preventative healthcare services [56]. Conversely, people
who are socially isolated tend to be less healthy [57] and susceptible to stress [28], depression [58],
and cardiovascular issues [59]. O’Doherty et al. observed that people with a low level of local trust
and diminished social networks were more likely to report poor health [60]. Health stressors can also
have disproportionate implications across socioeconomic groups [61–65], with those in urban and
impoverished areas possibly more likely to experience negative health outcomes. Understanding the
social dynamics within vulnerable populations can inform strategies to reduce health inequalities and
disparities. Enhancing the social environment, particularly in disadvantaged areas can also support
the pursuit sustainable communities [66] and health equity [67].

4. Potential Mechanisms and Pathways

As the context of place plays a powerful role in health and well-being, understanding the
interplay between urban green space and social cohesion can inform strategic interventions to
address health challenges. Generally speaking, social relationships can influence health through
the following mechanisms: social engagement, social support (e.g., perceived and actual), social
influence (e.g., developing norms), access to information, and increased contact with others [16,58,68].
These mechanisms can also be byproducts of social cohesion and social capital. As increased social
contacts are a pathway to receive help with personal interests [58], high neighborhood cohesion can
lead to more social organization and neighborly support (e.g., picking up mail and assistance with
transportation) [9]. For example, social interactions in urban green spaces can provide opportunities to
bond with others, develop their sense of community, and regroup from the demands of daily life [21].
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Increased social contacts can cultivate a sense of community and other factors that inform our sense
and perception of social cohesion [69]. To illustrate, gardens can provide a space for people to socially
connect and grow nutritious foods [1,70,71], parks may support participation in athletic activities [72]
as well as serve as a place for people to engage in other types of leisure, and urban forests can support
outdoor recreation. Others suggest that the psychosocial processes related to positive social cohesion
may be linked to greater support, increased self-esteem, and mutual respect between people [9].

Understanding the social environment of urban green spaces can support settings to increase
physical activity and other healthy behaviors [73–76]. Some researchers suggest that areas where
people feel safe and comfortable to walk are conducive to positive perceptions of social cohesion
and promotes interest in using urban green spaces [77]. For example, a review article on parental
factors involved in outdoor play found that a parent’s perceived level of neighborhood social cohesion
is positively correlated with a child’s amount of outdoor play [78]. Similar studies describe how
sense of community relate to walkability and quality built environment [79]. Hence, positive health
behaviors such as increased physical activity may be related to the presence of or increase in social
cohesion [80,81] and have implications for various health outcomes. A study in Australia found that
social cohesion and recreational walking can partially explain the observed relationship between green
spaces and mental health [82]. Also, people who reside in neighborhoods with greater social cohesion
are more likely to know their proximity to the closest park and be aware of other resources to increase
their physical activity [83]. Along with the positive association between use of green space and physical
activity, social cohesion is often negatively associated with levels of stress [51,81,84]. This underscores
the potential for well-designed urban green spaces to enhance the social environment by supporting
an increase in social capital, more visitors to green spaces, and greater physical activity [74]. Thus,
understanding the role of urban green spaces upon the social environment can support interventions
for health concerns such as obesity [74] and psychological health challenges.

Given these points, it is important to not overlook the role of social connectedness as an element
of social cohesion that is crucial to health, particularly as it relates to urban green spaces. For example,
after adjusting for sociodemographic characteristics, Maas and colleagues [85] analyzed the social
mechanisms between green space and health in the Netherlands and found that residents with less
access to green space had a greater perception of loneliness and limited social support. Figure 1
provides a conceptual framework to illustrate the relationship between cultural ecosystem services
from urban green spaces and social cohesion with related social and health outcomes.

–

that a parent’s perceived level of neighborhood social cohesion 
positively correlated with a child’s amount of outdoor play 

 

–

Figure 1. Conceptual framework to illustrate the relationship between cultural ecosystem services
from urban green spaces and social cohesion (as a social determinant of health) with social and
health outcomes.

Our conceptual framework uses social determinants of health as an overarching domain which
includes social cohesion and social capital. Social determinants refer to the conditions where people
live, work, learn and play [86]. Social cohesion and social capital are distinct social determinants
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that can be linked to health promoting pathways [87–89] that can be facilitated through social contact
with and within green space [10,90]. Accordingly, the presence and quality of urban green space
may stimulate activities that contribute to increased social cohesion and various health benefits [91].
In a literature review, scholars illustrated how access to green spaces can facilitate positive social
experiences which may be linked to social capital, sense of community, and empowerment, collectively
influencing human health [92]. Some describe social capital as the interaction between people without
a particular consideration of place, yet suggest that social capital can provide insight to understanding
social cohesion [24]. Others differentiate the terms by characterizing social cohesion as the mutual
values and norms that support favorable relationships and perceived belonging [4,5] while social
capital pertains to the resources that one obtains through their social relationships [4,93]. Social capital
can be further distinguished as bonding (e.g., resources accessed through a group or network) and
bridging (e.g., enables one to access resources across their network) social capital [37]. Although
the vague and varying definitions of social capital have garnered criticisms from academics, it still
provides a useful context to describe a set of social dynamics that influence health and well-being [5].
During a cross-sectional study in the Netherlands, Cramm et al. [9] found neighborhood social capital
and social cohesion were significantly associated with well-being in older adults.

Our model also includes factors that we consider to be outcomes (or benefits) of increased
social cohesion and social capital: place attachment, social support, belonging, and empowerment.
We acknowledge that one could interpret the outcomes as precursors for social capital and social
cohesion, hence the model has bidirectional arrows between these social domains and potential
outcomes. One example is with place attachment which involves the bonds and meaning ascribed
to a location [94]. The presence of urban green spaces may encourage the developed of place
attachment. For example, during a social assessment of urban parks in Jamaica Bay (New York City),
researchers found that urban parks foster social interactions, enhanced place attachment, and social
resilience [95]. Access to urban green spaces can encourage place attachment along with sense of place
and community satisfaction [10,24]. Others suggest that place attachment is linked with perceptions of
fewer incivilities and local crime [96] in addition to increased subjective well-being [94,97] and other
positive emotions [98]. This is relevant since sense of community may be linked to improved social
support, psychological and physical health, less stress, and greater levels of physical activity [99].

Strong social relationships can be linked to stress-buffering benefits such as social
support [100,101]. The opportunity to gather in urban green spaces such as parks can be valued
by diverse members of society [102]. A study on interracial dynamics amongst urban gardeners in St.
Louis found that they felt connected to their garden and perceived that community gardening gathered
people from different backgrounds [103]. Similarly, Ward-Thompson et al. [28] examined the role of
green space and the social environment on perceived stress among deprived urban communities in
Scotland. They found that more urban green space coverage was linked with less stress along with
the perception that green spaces (e.g., parks and open space) can encourage a sense of belonging and
minimize social isolation in ways that mitigate stress [28]. As a sense of belonging involves feelings of
acceptance and inclusion in social groups, it is also considered another mechanism between social ties
and improved physical and psychological health [100,104]. For example, some perceive city parks as a
way to connect with and strengthen ties with loved ones, neighbors, nature, and their community [105].
Thus, urban green spaces can potentially promote social cohesion through feelings of comfort, which
connect people to particular places and with the people who visit them [24]. People who have a strong
connection with nature often possess the capacity to experience heightened attention and mindfulness,
which is linked to attention restoration [106]. A review article on potential mechanisms involved in the
link between green space and health identifies enhanced immune functioning as a central pathway in
this relationship [90]. Uchino [89] also provided insight from immune-mediated processes to suggest
how social support can buffer changes in neuroendocrine, cardiovascular, and immune function [89].
However, more research on the biological mechanisms of green space and social cohesion is needed.
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Putnam described how norms such as trust and mutual respect support mechanisms of social
capital and contribute to broader forms of civic engagement [107]. As social cohesion includes aspects
of trust and connection, it may also relate to empowerment and civic activities that can support
positive change [108]. A study on parks in Portland, Oregon found that environmental stewardship
and civic engagement provide opportunities for volunteers to interact and work toward a common
goal that can foster community pride [109]. For example, some residents consider the subdomains
of social cohesion (e.g., volunteerism, social engagement, and shared identity) and the presence of
green space as valuable assets to enhancing quality of life [110]. Previous studies discuss the potential
for urban greening and other outdoor activities to enhance social conditions in ways that can lead to
empowerment [67,92,111–113]. However, these observations can vary based on the impact and support
provided from such activities. The sense of connection that people can develop when they visit urban
green spaces is another potential pathway to mediate the relationship between nature and human
health and well-being [105]. Since the pathways that connect social cohesion, social capital, and health
can vary by geographic scale [37], attempts to account for the micro-macro processes involved in social
cohesion, urban green space, and health can be challenging. Overall, these are factors to consider as
we gradually bridge this knowledge gap.

5. Design and Methodological Approaches

Though limited in number, many studies on social cohesion, social capital, and psychological
well-being often utilize a cross-sectional study design [45], which can limit our ability to discern a
causal relationship [44]. One of the few studies employing a short prospective design (three years),
examined social cohesion using a scale that asked participants about their feelings of neighborhood
safety, perceptions of support, and trust [46]. A recent literature review found that interviews of
community residents are a common approach to gathering data [22]. For example, Cramm et al. [9]
used a cross-sectional study design and described social cohesion as the interdependencies among
neighbors through a survey. Similar studies measure social cohesion through residential surveys at
the neighborhood level [5,91] or a questionnaire related to safety, the extent of local acquaintances,
and the willingness of neighbors to offer help [84]. In another study, Broyles et al. [74] surveyed
park users on social cohesion and inquired if people in the park generally get along, if can they be
trusted, and if they were willing to assist others. Other surveys incorporated questions related to
the level of loneliness, social support, and extent of social contacts [85]. As the definition of social
cohesion and social capital vary, the strategies to characterize and explore this topic can be framed
by the respective study. De Silva et al. [45] measured social capital as an ecological variable, with a
variety of measures (e.g., general trust in others and per capita organization membership) and multiple
aspects (e.g., structural and cognitive) of social capital. Social engagement activities (e.g., volunteering)
was also identified as a common indicator of social cohesion [114]. Others encourage the use of natural
and quasi-experimental studies given the challenge of performing randomized controlled trials [18].

While the lack of data can present challenges, accounting for more confounding factors (e.g.,
walkable areas and access to other amenities) can enhance the research implications. Efforts to control
for confounding factors can only be partially executed due to the array of factors that may influence
social relationships and health [57]. Some studies incorporate factors such as income, education
level, age, gender, economic deprivation [46], and the presence of children in the home [84] since
they may affect the extent of social involvement [115]. Cramm et al. [9] adjusted for other individual
characteristics such marital status, home ownership, and length of residence (in years). While length
of residence can strongly affect one’s extent of social ties [116], this observation can vary by availability
of social options, personal preferences, and the strength of a respective support system. As these
studies focus on the relationship of social contacts and health, the insights they provide can inform
how we approach research on green space (urban or otherwise) and social cohesion. Scholars who
analyze urban green space have considered other factors such as proximity to parks [74], time spent in
green space [16] different levels of urban development [85], and pet ownership [117]. Continuing to
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understand the factors involved can further develop empirical studies on social cohesion, urban green
spaces, and health outcomes.

6. Limitations

Researchers acknowledge a range of limitations with studies on social cohesion, urban green
spaces, and health. It can also be challenging to define who counts as a neighbor or community
member and how geographical boundaries intersect with social relationships that occur outside of
the residential area [118]. Some scholars argue that the most important aspect of social cohesion is
that it should be measured at the community-level [118]. However, it is also important to explore
social cohesion (and social capital) beyond the neighborhood level [119]. The multiple ways that these
social dimensions are measured throughout the literature may present limitations [44]. For example,
some studies measure social capital with one item while other studies use more complex measures
making it challenging to compare their findings [44]. There does not appear to be a standard way to
measure social capital (and social cohesion) [60] and scholars note different dimensions of it would
be informative [120]. It is possible that there are various ways to measure social integration and
mechanisms of support across social demographics (e.g., age, race, economic status) and cultures [100].
Thus, it is possible that the influence of green space on individual health outcomes can vary by one’s
level of social integration and support along with demographic factors such as age, race/ethnicity, and
economic status. One study [20] also observed that the experiences people have while on green space
can be mediated through one’s perceived social position.

Although urban green spaces can encourage interactions between diverse residents and other
opportunities that promote social cohesion [24], racial and ethnic minorities are often underrepresented
in health questionnaires [84], hence the implications are often not fully applied to potential health
inequalities and disparities. Together, these factors may limit the interpretations of social cohesion and
related concepts to more westernized and independent cultural contexts [100]. The influence of spatial
and temporal variation in social networks may also present limitations to this research topic.

7. Next Steps and Future Research

Urban green spaces can support social aspects of health that are essential to the way a
neighborhood functions [27] and a city thrives. Although many studies support the notion that social
cohesion and social capital are determinants of psychological well-being [44,120], more research is
needed to fully understand the role of social cohesion and its link between green space and health [4,84].
Few studies explore the link between social cohesion and factors such as the different types [27,28] and
the quality of green spaces. Although the benefits of green space are becoming increasingly known,
more studies are needed that focus exclusively on urban green spaces or compare the benefits by
level of urbanity. Additionally, Jennings et al. [10] called for the benefits of urban green space to
be further integrated with factors within social determinants of health, such as social cohesion (and
social capital). This holistic approach can advance our understanding of multiple frameworks as
they relate to ecosystem services, public health, and social equity [67,121]. Such insight also supports
the need to link green space conservation to a larger social mission [122] that supports inclusive and
effective engagement.

As the level of social cohesion can exhibit spatial and temporal variation [76], some scholars
recommend the use of longitudinal study designs and attempts to understand the role of active and
passive uses of green space [82]. Longitudinal studies, which include observational and experimental
approaches, allow the opportunity to observe changes over time, help one to identify a sequence
of events, and analyze the interaction between potential risk factors [123]. Such studies could
document the variation and extent of influence of social cohesion between green space access and
health promoting behaviors over time [91]. However, cross-sectional and other types of studies
can also enhance our knowledge on this topic. Understanding the differences between the unit of
aggregation and the subsequent influence on population health can also be informative [118,124].
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Although other aspects of the built environment can influence the extent of social interactions and
mental health [76,125]; this is an area that warrants future research. For example, factors within the
living context such as traffic volume, safety, and related infrastructure can potentially moderate the
relationship between urban green space and health [126]. However, not all activities and characteristics
of urban green spaces positively influence social cohesion. For example, Hong et al. found that the
aesthetic appeal of green spaces may be beneficial to social capital, however older adults may perceive
some green spaces (e.g., street trees and parks) as a concern for pedestrian safety [127]. Therefore,
perceptions of crime and parks that are not well-maintained can limit the positive relationship between
green space and social capital [27].

We propose that future researchers explore considerations such as: (a) investigate the mechanisms
of how green spaces support social cohesion overall and in vulnerable populations; (b) consider
the role of urbanization, a potential mediator of the relationship between green space and social
cohesion; and (c) analyze how programming (social, recreational, and others) on green spaces foster a
sense of belonging and residential retention. This information can consider the role of urban green
spaces in the pursuit of social justice as it relates to equitable access to green spaces and decision
making [128–130]. We also acknowledge addressing potential consequences of urban greening (e.g.,
gentrification) as another aspect to consider so that residents have sustainable access to and experience
the benefits of green space. As they further investigate these areas, researchers can also consider the
range of subjective factors that individuals use to select their social groups within their methodological
approach [58]. More systematic reviews on social cohesion and social capital in relation to green spaces
are also needed.

Others suggest that future studies should be designed as prospective or intervention studies to
determine the impact of social contacts for those who are socially isolated, such as the elderly [44,131].
While the complexity of social factors can make them difficult to model [27], there is a need for
new datasets on these variables [58], which can help develop strategies to measure social cohesion.
The design of studies on urban green space and health can vary by the health outcome of interest [132].
As we continue to account for different externalities associated with health interventions, additional
insight can be obtained with greater knowledge on social determinants of health [58]. Although we
mainly focus on the health benefits from the social cohesion and urban green spaces, it is important to
acknowledge that aspects of social cohesion can have both positive and negative implications on health
and well-being. For example, crime, incivilities, and social disorder are generally linked to detrimental
health outcomes. Moreover, as neighborhood social cohesion may vary by socioeconomic status and in
some cases be the product of exclusion or discriminatory practices, these occurrences may perpetuate
gaps in health and social status [43]. This predicament can affect the type of meaning and attachment
that different groups have to a particular green space [20]. Although the benefits from green space
can relate to strategies in preventive medicine [121], researchers recommend that we investigate how
health practitioners can encourage patients to become part of positive social groups and support
their ability to identify with those in them. While we discuss findings focused on urban settings,
additional research on social cohesion in suburban and rural settings can also be explored. This insight
also supports the need to incorporate psychosocial factors in strategies in planning [105] and health
promotion. We believe that our discussion on green spaces, social cohesion, and social capital will
advance transdisciplinary research and inform programmatic strategies to promote nature-based
health promotion.

Author Contributions: V.J. conceptualized the article, conducted background research, and edited the content.
O.B. helped to conduct background research and edited content. Both authors made a substantial contribution to
the work reported, reviewed, and approved the content of this manuscript.

Funding: This research received no external funding.

Acknowledgments: We would like to thank anonymous reviewers, Loreida Jennings, Renee Skeete, and Na’Taki
Osborne Jelks for their feedback, which improved this manuscript.

Conflicts of Interest: The authors declare no conflict of interest.



Int. J. Environ. Res. Public Health 2019, 16, 452 9 of 14

References

1. Comstock, N.; Dickinson, L.M.; Marshall, J.A.; Soobader, M.-J.; Turbin, M.S.; Buchenau, M.; Litt, J.S.
Neighborhood attachment and its correlates: Exploring neighborhood conditions, collective efficacy,
and gardening. J. Environ. Psychol. 2010, 30, 435–442. [CrossRef]

2. Schiefer, D.; van der Noll, J. The Essentials of Social Cohesion: A Literature Review. Soc. Indic. Res. 2017, 132,
579–603. [CrossRef]

3. Berger-Schmitt, R. Considering Social Cohesion in Quality of Life Assessments: Concept and Measurement.
Soc. Indic. Res. 2002, 58, 403–428. [CrossRef]

4. Hartig, T.; Mitchell, R.; de Vries, S.; Frumkin, H. Nature and Health. Annu. Rev. Public Health 2014, 35.
[CrossRef] [PubMed]

5. Carpiano, R.M. Toward a neighborhood resource-based theory of social capital for health: Can Bourdieu and
sociology help? Soc. Sci. Med. 2006, 62, 165–175. [CrossRef]

6. Chuang, Y.-C.; Chuang, K.-Y.; Yang, T.-H. Social cohesion matters in health. Int. J. Equity Health 2013, 12, 87.
[CrossRef]

7. Lederbogen, F.; Kirsch, P.; Haddad, L.; Streit, F.; Tost, H.; Schuch, P.; Wüst, S.; Pruessner, J.C.; Rietschel, M.;
Deuschle, M. City living and urban upbringing affect neural social stress processing in humans. Nature 2011,
474, 498–501. [CrossRef]

8. Louv, R. The Nature Principle: Human Restoration and the End of Nature-Deficit Disorder; Algonquin Books:
Chapel Hill, NC, USA, 2011.

9. Cramm, J.M.; Van Dijk, H.M.; Nieboer, A.P. The importance of neighborhood social cohesion and social
capital for the well being of older adults in the community. Gerontologist 2013, 53, 142–152. [CrossRef]

10. Jennings, V.; Larson, L.; Yun, J. Advancing Sustainability through Urban Green Space: Cultural Ecosystem
Services, Equity, and Social Determinants of Health. Int. J. Environ. Res. Public Health 2016, 13, 196. [CrossRef]

11. Shanahan, D.F.; Bush, R.; Gaston, K.J.; Lin, B.B.; Dean, J.; Barber, E.; Fuller, R.A. Health benefits from nature
experiences depend on dose. Sci. Rep. 2016, 6, 28551. [CrossRef]

12. Tsai, W.-L.; McHale, M.; Jennings, V.; Marquet, O.; Hipp, J.; Leung, Y.-F.; Floyd, M. Relationships between
Characteristics of Urban Green Land Cover and Mental Health in U.S. Metropolitan Areas. Int. J. Environ.

Res. Public Health 2018, 15, 340. [CrossRef] [PubMed]
13. Bratman, G.N.; Hamilton, J.P.; Daily, G.C. The impacts of nature experience on human cognitive function

and mental health. Ann. N. Y. Acad. Sci. 2012, 1249, 118–136. [CrossRef] [PubMed]
14. Frumkin, H.; Bratman, G.N.; Breslow, S.J.; Cochran, B.; Kahn, P.H., Jr.; Lawler, J.J.; Levin, P.S.; Tandon, P.S.;

Varanasi, U.; Wolf, K.L. Nature Contact and Human Health: A Research Agenda. Environ. Health Perspect.

2017, 125, 075001. [CrossRef] [PubMed]
15. Mantler, A.; Logan, A.C. Natural environments and mental health. Adv. Integr. Med. 2015, 2, 5–12. [CrossRef]
16. Dadvand, P.; Hariri, S.; Abbasi, B.; Heshmat, R.; Qorbani, M.; Motlagh, M.E.; Basagaña, X.; Kelishadi, R.

Use of green spaces, self-satisfaction and social contacts in adolescents: A population-based CASPIAN-V
study. Environ. Res. 2019, 168, 171–177. [CrossRef]

17. Shanahan, D.; Lin, B.; Bush, R.; Gaston, K.; Dean, J.; Barber, E.; Fuller, R. Toward improved public health
outcomes from urban nature. Am. J. Public Health 2015, 105, 470–477. [CrossRef]

18. Kondo, M.C.; South, E.C.; Branas, C.C. Nature-Based Strategies for Improving Urban Health and Safety.
J. Urban Health 2015. [CrossRef]

19. Dennis, M.; James, P. User participation in urban green commons: Exploring the links between access,
voluntarism, biodiversity and well-being. Urban For. Urban Green. 2016, 15, 22–31. [CrossRef]

20. Dinnie, E.; Brown, K.M.; Morris, S. Reprint of “Community, cooperation and conflict: Negotiating the social
well-being benefits of urban greenspace experiences”. Landsc. Urban Plann. 2013, 118, 103–111. [CrossRef]

21. Cattell, V.; Dines, N.; Gesler, W.; Curtis, S. Mingling, observing, and lingering: Everyday public spaces and
their implications for well-being and social relations. Health Place 2008, 14, 544–561. [CrossRef]

22. Kabisch, N.; Qureshi, S.; Haase, D. Human-environment interactions in urban green spaces A systematic
review of contemporary issues and prospects for future research. Environ. Impact Assess. Rev. 2015, 50, 25–34.
[CrossRef]

23. Francis, J.; Giles-Corti, B.; Wood, L.; Knuiman, M. Creating sense of community: The role of public space.
J. Environ. Psychol. 2012, 32, 401–409. [CrossRef]

http://dx.doi.org/10.1016/j.jenvp.2010.05.001
http://dx.doi.org/10.1007/s11205-016-1314-5
http://dx.doi.org/10.1023/A:1015752320935
http://dx.doi.org/10.1146/annurev-publhealth-032013-182443
http://www.ncbi.nlm.nih.gov/pubmed/24387090
http://dx.doi.org/10.1016/j.socscimed.2005.05.020
http://dx.doi.org/10.1186/1475-9276-12-87
http://dx.doi.org/10.1038/nature10190
http://dx.doi.org/10.1093/geront/gns052
http://dx.doi.org/10.3390/ijerph13020196
http://dx.doi.org/10.1038/srep28551
http://dx.doi.org/10.3390/ijerph15020340
http://www.ncbi.nlm.nih.gov/pubmed/29443932
http://dx.doi.org/10.1111/j.1749-6632.2011.06400.x
http://www.ncbi.nlm.nih.gov/pubmed/22320203
http://dx.doi.org/10.1289/EHP1663
http://www.ncbi.nlm.nih.gov/pubmed/28796634
http://dx.doi.org/10.1016/j.aimed.2015.03.002
http://dx.doi.org/10.1016/j.envres.2018.09.033
http://dx.doi.org/10.2105/AJPH.2014.302324
http://dx.doi.org/10.1007/s11524-015-9983-y
http://dx.doi.org/10.1016/j.ufug.2015.11.009
http://dx.doi.org/10.1016/j.landurbplan.2013.07.011
http://dx.doi.org/10.1016/j.healthplace.2007.10.007
http://dx.doi.org/10.1016/j.eiar.2014.08.007
http://dx.doi.org/10.1016/j.jenvp.2012.07.002


Int. J. Environ. Res. Public Health 2019, 16, 452 10 of 14

24. Peters, K.; Elands, B.; Buijs, A. Social interactions in urban parks: Stimulating social cohesion? Urban For.

Urban Green. 2010, 9, 93–100. [CrossRef]
25. Mowen, A.J.; Rung, A.L. Park-based social capital: Are there variations across visitors with different

socio-demographic characteristics and behaviours? Leis./Loisir 2016, 40, 297–324. [CrossRef]
26. Latham, K.; Clarke, P.J. Neighborhood Disorder, Perceived Social Cohesion, and Social Participation Among

Older Americans: Findings from the National Health & Aging Trends Study. J. Aging Health 2018, 30, 3–26.
[PubMed]

27. Holtan, M.T.; Dieterlen, S.L.; Sullivan, W.C. Social Life Under Cover: Tree Canopy and Social Capital in
Baltimore, Maryland. Environ. Behav. 2014. [CrossRef]

28. Ward Thompson, C.; Aspinall, P.; Roe, J.; Robertson, L.; Miller, D. Mitigating Stress and Supporting Health in
Deprived Urban Communities: The Importance of Green Space and the Social Environment. Int. J. Environ.

Res. Public Health 2016, 13, 440. [CrossRef] [PubMed]
29. Bennet, S.A.; Yiannakoulias, N.; Williams, A.M.; Kitchen, P. Playground Accessibility and Neighbourhood

Social Interaction Among Parents. Soc. Indic. Res. 2012, 108, 199–213. [CrossRef]
30. Plane, J.; Klodawsky, F. Neighbourhood amenities and health: Examining the significance of a local park.

Soc. Sci. Med. 2013, 99, 1–8. [CrossRef]
31. Fan, Y.; Das, K.V.; Chen, Q. Neighborhood green, social support, physical activity, and stress: Assessing the

cumulative impact. Health Place 2011, 17, 1202–1211. [CrossRef]
32. Braat, L.C.; de Groot, R. The ecosystem services agenda: Bridging the worlds of natural science and economics,

conservation and development, and public and private policy. Ecosyst. Serv. 2012, 1, 4–15. [CrossRef]
33. Chan, K.M.; Satterfield, T.; Goldstein, J. Rethinking ecosystem services to better address and navigate cultural

values. Ecol. Econ. 2012, 74, 8–18. [CrossRef]
34. Gómez-Baggethun, E.; Barton, D.N. Classifying and valuing ecosystem services for urban planning.

Ecol. Econ. 2013, 86, 235–245. [CrossRef]
35. Nisbet, E.K.; Zelenski, J.M. Underestimating nearby nature affective forecasting errors obscure the happy

path to sustainability. Psychol. Sci. 2011, 22, 1101–1106. [CrossRef] [PubMed]
36. Daniel, T.C.; Muhar, A.; Arnberger, A.; Aznaar, O.; Boyd, J.; Chan, K.; Costanza, R.; Elmqvist, T.; Flint, C.;

Gobster, P.H.; et al. Contributions of cultural services to the ecosystem services agenda. Proc. Natl. Acad. Sci.

USA 2012, 109, 8812–8819. [CrossRef] [PubMed]
37. Kawachi, I.; Berkman, L. Social cohesion, social capital, and health. Soc. Epidemiol. 2000, 174, 190.
38. Jackson, C.L.; Redline, S.; Emmons, K.M. Sleep as a potential fundamental contributor to disparities in

cardiovascular health. Annu. Rev. Public Health 2015, 36, 417–440. [CrossRef]
39. Jennings, V.; Yun, J.; Larson, L. Finding Common Ground: Environmental Ethics, Social Justice, and a

Sustainable Path for Nature-Based Health Promotion. Healthcare 2016, 4, 61. [CrossRef]
40. Northridge, M.E.; Sclar, E.D.; Biswas, P. Sorting Out the Connections Between the Built Environment and

Health: A Conceptual Framework for Navigating Pathways and Planning Healthy Cities. J. Urban Health

2003, 80, 556–568. [CrossRef]
41. Maslow, A.H. A theory of human motivation. Psychol. Rev. 1943, 50, 370–396. [CrossRef]
42. Koltko-Rivera, M.E. Rediscovering the later version of Maslow’s hierarchy of needs: Self-transcendence and

opportunities for theory, research, and unification. Rev. Gen. Psychol. 2006, 10, 302–317. [CrossRef]
43. Forrest, R.; Kearns, A. Social Cohesion, Social Capital and the Neighbourhood. Urban Stud. 2001, 38,

2125–2143. [CrossRef]
44. Nieminen, T.; Martelin, T.; Koskinen, S.; Aro, H.; Alanen, E.; Hyyppä, M.T. Social capital as a determinant of

self-rated health and psychological well-being. Int. J. Public Health 2010, 55, 531–542. [CrossRef] [PubMed]
45. De Silva, M.J.; McKenzie, K.; Harpham, T.; Huttly, S. Social Capital and Mental Illness: A Systematic Review.

J. Epidemiol. Community Health 2005, 59, 619–627. [CrossRef]
46. Bertossi Urzua, C.; Ruiz, M.A.; Pajak, A.; Kozela, M.; Kubinova, R.; Malyutina, S.; Peasey, A.; Pikhart, H.;

Marmot, M.; Bobak, M. The prospective relationship between social cohesion and depressive symptoms
among older adults from Central and Eastern Europe. J. Epidemiol. Community Health 2019, 73, 117. [CrossRef]
[PubMed]

47. Secretti, T.; Nunes, M.A.A.; Schmidt, M.I.; Stein, M.C.; Santos, S.M. Characteristics of neighborhood
environment (social cohesion and safety) and common mental disorders in ELSA-Brasil study: A multilevel
analysis. Cad. Saude Publica 2019, 35, e00197017. [CrossRef] [PubMed]

http://dx.doi.org/10.1016/j.ufug.2009.11.003
http://dx.doi.org/10.1080/14927713.2016.1253178
http://www.ncbi.nlm.nih.gov/pubmed/27566464
http://dx.doi.org/10.1177/0013916513518064
http://dx.doi.org/10.3390/ijerph13040440
http://www.ncbi.nlm.nih.gov/pubmed/27110803
http://dx.doi.org/10.1007/s11205-012-0062-4
http://dx.doi.org/10.1016/j.socscimed.2013.10.008
http://dx.doi.org/10.1016/j.healthplace.2011.08.008
http://dx.doi.org/10.1016/j.ecoser.2012.07.011
http://dx.doi.org/10.1016/j.ecolecon.2011.11.011
http://dx.doi.org/10.1016/j.ecolecon.2012.08.019
http://dx.doi.org/10.1177/0956797611418527
http://www.ncbi.nlm.nih.gov/pubmed/21828351
http://dx.doi.org/10.1073/pnas.1114773109
http://www.ncbi.nlm.nih.gov/pubmed/22615401
http://dx.doi.org/10.1146/annurev-publhealth-031914-122838
http://dx.doi.org/10.3390/healthcare4030061
http://dx.doi.org/10.1093/jurban/jtg064
http://dx.doi.org/10.1037/h0054346
http://dx.doi.org/10.1037/1089-2680.10.4.302
http://dx.doi.org/10.1080/00420980120087081
http://dx.doi.org/10.1007/s00038-010-0138-3
http://www.ncbi.nlm.nih.gov/pubmed/20361226
http://dx.doi.org/10.1136/jech.2004.029678
http://dx.doi.org/10.1136/jech-2018-211063
http://www.ncbi.nlm.nih.gov/pubmed/30385516
http://dx.doi.org/10.1590/0102-311x00197017
http://www.ncbi.nlm.nih.gov/pubmed/30652824


Int. J. Environ. Res. Public Health 2019, 16, 452 11 of 14

48. Clark, E.M.; Williams, R.M.; Schulz, E.; Williams, B.R.; Holt, C.L. Personality, Social Capital, and Depressive
Symptomatology Among African Americans. J. Black Psychol. 2018, 44, 422–449. [CrossRef]

49. Van Droogenbroeck, F.; Spruyt, B.; Keppens, G. Gender differences in mental health problems among
adolescents and the role of social support: Results from the Belgian health interview surveys 2008 and 2013.
BMC Psychiatry 2018, 18, 6. [CrossRef]

50. Novak, D.; Emeljanovas, A.; Mieziene, B.; Štefan, L.; Kawachi, I. How different contexts of social capital
are associated with self-rated health among Lithuanian high-school students. Glob. Health Action 2018, 11,
1477470. [CrossRef]

51. Franzini, L.; Elliott, M.N.; Cuccaro, P.; Schuster, M.; Gilliland, M.J.; Grunbaum, J.A.; Franklin, F.; Tortolero, S.R.
Influences of physical and social neighborhood environments on children’s physical activity and obesity.
Am. J. Public Health 2009, 99, 271–278. [CrossRef]

52. Kim, E.S.; Park, N.; Peterson, C. Perceived neighborhood social cohesion and stroke. Soc. Sci. Med. 2013, 97,
49–55. [CrossRef] [PubMed]

53. Zunzunegui, M.-V.; Alvarado, B.E.; Del Ser, T.; Otero, A. Social Networks, Social Integration, and Social
Engagement Determine Cognitive Decline in Community-Dwelling Spanish Older Adults. J. Gerontol Ser. B

2003, 58, S93–S100. [CrossRef]
54. Andrews, J.O.; Mueller, M.; Newman, S.D.; Magwood, G.; Ahluwalia, J.S.; White, K.; Tingen, M.S.

The association of individual and neighborhood social cohesion, stressors, and crime on smoking status
among African-American women in southeastern US subsidized housing neighborhoods. J. Urban Health

2014, 91, 1158–1174. [CrossRef] [PubMed]
55. Lippman, S.A.; Leslie, H.H.; Neilands, T.B.; Twine, R.; Grignon, J.S.; MacPhail, C.; Morris, J.; Rebombo, D.;

Sesane, M.; El Ayadi, A.M.; et al. Context matters: Community social cohesion and health behaviors in two
South African areas. Health Place 2018, 50, 98–104. [CrossRef] [PubMed]

56. Kim, E.S.; Kawachi, I. Perceived Neighborhood Social Cohesion and Preventive Healthcare Use. Am. J.

Prev. Med. 2017, 53, e35–e40. [CrossRef] [PubMed]
57. House, J.S.; Landis, K.R.; Umberson, D. Social relationships and health. Science 1988, 241, 540. [CrossRef]

[PubMed]
58. Smith, K.P.; Christakis, N.A. Social Networks and Health. Annu. Rev. Sociol. 2008, 34, 405–429. [CrossRef]
59. Knox, S.S.; Uvnäs-Moberg, K. Social isolation and cardiovascular disease: An atherosclerotic pathway?

Psychoneuroendocrinology 1998, 23, 877–890. [CrossRef]
60. O’Doherty, M.G.; French, D.; Steptoe, A.; Kee, F. Social capital, deprivation and self-rated health: Does

reporting heterogeneity play a role? Results from the English Longitudinal Study of Ageing. Soc. Sci. Med.

2017, 179, 191–200. [CrossRef]
61. Myers, S.; Gaffikin, L.; Golden, C.; Ostfeld, R.; Redford, K.; Ricketts, T.; Turner, W.; Osofsky, S. Human health

impacts of ecosystem alteration. Proc. Natl. Acad. Sci. USA 2013, 110, 18753–18760. [CrossRef]
62. Jennings, V.; Johnson Gaither, C. Approaching Environmental Health Disparities and Green Spaces: An

Ecosystem Services Perspective. Int. J. Environ. Res. Public Health 2015, 12, 1952–1968. [CrossRef] [PubMed]
63. Rios, R.; Aiken, L.S.; Zautra, A.J. Neighborhood contexts and the mediating role of neighborhood social

cohesion on health and psychological distress among Hispanic and non-Hispanic residents. Ann. Behav. Med.

2012, 43, 50–61. [CrossRef] [PubMed]
64. Mitchell, R.; Popham, F. Effect of exposure to natural environment on health inequalities: An observational

population study. Lancet 2008, 372, 1655–1660. [CrossRef]
65. Roe, J. Ethnicity and children’s mental health: Making the case for access to urban parks. Lancet Planet.

Health 2018, 2, e234–e235. [CrossRef]
66. Agyeman, J.; Angus, B. The role of civic environmentalism in the pursuit of sustainable communities.

J. Environ. Plan. Manag. 2003, 46, 345–363. [CrossRef]
67. Jennings, V.; Baptiste, K.A.; Osborne Jelks, N.; Skeete, R. Urban Green Space and the Pursuit of Health Equity

in Parts of the United States. Int. J. Environ. Res. Public Health 2017, 14. [CrossRef] [PubMed]
68. Berkman, L.F.; Glass, T. Social integration, social networks, social support, and health. Soc. Epidemiol. 2000, 1,

137–173.
69. Wickes, R.; Zahnow, R.; Corcoran, J.; Hipp, J.R. Neighbourhood social conduits and resident social cohesion.

Urban Stud. 2019, 56, 226–248. [CrossRef]

http://dx.doi.org/10.1177/0095798418780771
http://dx.doi.org/10.1186/s12888-018-1591-4
http://dx.doi.org/10.1080/16549716.2018.1477470
http://dx.doi.org/10.2105/AJPH.2007.128702
http://dx.doi.org/10.1016/j.socscimed.2013.08.001
http://www.ncbi.nlm.nih.gov/pubmed/24161088
http://dx.doi.org/10.1093/geronb/58.2.S93
http://dx.doi.org/10.1007/s11524-014-9911-6
http://www.ncbi.nlm.nih.gov/pubmed/25316192
http://dx.doi.org/10.1016/j.healthplace.2017.12.009
http://www.ncbi.nlm.nih.gov/pubmed/29414427
http://dx.doi.org/10.1016/j.amepre.2017.01.007
http://www.ncbi.nlm.nih.gov/pubmed/28214249
http://dx.doi.org/10.1126/science.3399889
http://www.ncbi.nlm.nih.gov/pubmed/3399889
http://dx.doi.org/10.1146/annurev.soc.34.040507.134601
http://dx.doi.org/10.1016/S0306-4530(98)00061-4
http://dx.doi.org/10.1016/j.socscimed.2017.03.006
http://dx.doi.org/10.1073/pnas.1218656110
http://dx.doi.org/10.3390/ijerph120201952
http://www.ncbi.nlm.nih.gov/pubmed/25674782
http://dx.doi.org/10.1007/s12160-011-9306-9
http://www.ncbi.nlm.nih.gov/pubmed/22037963
http://dx.doi.org/10.1016/S0140-6736(08)61689-X
http://dx.doi.org/10.1016/S2542-5196(18)30122-0
http://dx.doi.org/10.1080/0964056032000096901
http://dx.doi.org/10.3390/ijerph14111432
http://www.ncbi.nlm.nih.gov/pubmed/29165367
http://dx.doi.org/10.1177/0042098018780617


Int. J. Environ. Res. Public Health 2019, 16, 452 12 of 14

70. ‘Yotti’ Kingsley, J.; Townsend, M. ‘Dig In’ to Social Capital: Community Gardens as Mechanisms for Growing
Urban Social Connectedness. Urban Policy Res. 2006, 24, 525–537. [CrossRef]

71. Pollard, G.; Roetman, P.; Ward, J.; Chiera, B.; Mantzioris, E. Beyond Productivity: Considering the Health,
Social Value and Happiness of Home and Community Food Gardens. Urban Sci. 2018, 2, 97. [CrossRef]

72. Messiah, S.E.; D’Agostino, E.M.; Hansen, E.; Mathew, M.S.; Okeke, D.; Nardi, M.; Kardys, J.; Arheart, K.L.
Longitudinal impact of a park-based afterschool healthy weight program on modifiable cardiovascular
disease risk factors in youth. J. Community Health 2018, 43, 103–116. [CrossRef] [PubMed]

73. Bocarro, J.N.; Floyd, M.F.; Smith, W.R.; Edwards, M.B.; Schultz, C.L.; Baran, P.K.; Moore, R.A.; Cosco, N.;
Suau, L.J. Social and Environmental Factors Related to Boys’ and Girls’ Park-Based Physical Activity.
Prev. Chronic Dis. 2015, 12, 140532. [CrossRef] [PubMed]

74. Broyles, S.T.; Mowen, A.J.; Theall, K.P.; Gustat, J.; Rung, A.L. Integrating Social Capital Into a Park-Use and
Active-Living Framework. Am. J. Prev. Med. 2011, 40, 522–529. [CrossRef] [PubMed]

75. Floyd, M.F.; Spengler, J.O.; Maddock, J.E.; Gobster, P.H.; Suau, L. Environmental and Social Correlates of
Physical Activity in Neighborhood Parks: An Observational Study in Tampa and Chicago. Leis. Sci. 2008, 30,
360–375. [CrossRef]

76. Miles, R. Neighborhood disorder, perceived safety, and readiness to encourage use of local playgrounds.
Am. J. Prev. Med. 2008, 34. [CrossRef] [PubMed]

77. Seaman, P.J.; Jones, R.; Ellaway, A. It’s not just about the park, it’s about integration too: Why people choose
to use or not use urban greenspaces. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 78. [CrossRef] [PubMed]

78. Boxberger, K.; Reimers, A.K. Parental Correlates of Outdoor Play in Boys and Girls Aged 0 to 12—A
Systematic Review. Int. J. Environ. Res. Public Health 2019, 16, 190. [CrossRef]

79. French, S.; Wood, L.; Foster, S.A.; Giles-Corti, B.; Frank, L.D.; Learnihan, V. Sense of community and its
association with the neighborhood built environment. Environ. Behav. 2014, 46, 677–697. [CrossRef]

80. Mendes de Leon, C.F.; Cagney, K.A.; Bienias, J.L.; Barnes, L.L.; Skarupski, K.A.; Scherr, P.A.; Evans, D.A.
Neighborhood social cohesion and disorder in relation to walking in community-dwelling older adults:
A multilevel analysis. J. Aging Health 2009, 21, 155–171. [CrossRef]

81. Cradock, A.L.; Kawachi, I.; Colditz, G.A.; Gortmaker, S.L.; Buka, S.L. Neighborhood social cohesion and
youth participation in physical activity in Chicago. Soc. Sci. Med. 2009, 68, 427–435. [CrossRef]

82. Sugiyama, T.; Leslie, E.; Giles-Corti, B.; Owen, N. Associations of neighbourhood greenness with physical
and mental health: Do walking, social coherence and local social interaction explain the relationships?
J. Epidemiol. Community Health 2008, 62, e9. [CrossRef] [PubMed]

83. Lackey, K.J.; Kaczynski, A.T. Correspondence of perceived vs. objective proximity to parks and their
relationship to park-based physical activity. Int. J. Behav. Nutr. Phys. Act. 2009, 6, 53. [CrossRef] [PubMed]

84. De Vries, S.; van Dillen, S.M.; Groenewegen, P.P.; Spreeuwenberg, P. Streetscape greenery and health: Stress,
social cohesion and physical activity as mediators. Soc. Sci. Med. 2013, 94, 26–33. [CrossRef] [PubMed]

85. Maas, J.; van Dillen, S.M.E.; Verheij, R.A.; Groenewegen, P.P. Social contacts as a possible mechanism behind
the relation between green space and health. Health Place 2009, 15, 586–595. [CrossRef] [PubMed]

86. DHHS. Healthy People 2020, Social Determinants of Health. Available online: http://www.healthypeople.
gov/2020/topics-objectives/topic/social-determinants-health (accessed on 4 October 2018).

87. Hakulinen, C.; Pulkki-Råback, L.; Jokela, M.; Ferrie, J.E.; Aalto, A.-M.; Virtanen, M.; Kivimäki, M.; Vahtera, J.;
Elovainio, M. Structural and functional aspects of social support as predictors of mental and physical health
trajectories: Whitehall II cohort study. J. Epidemiol. Community Health 2016, 70, 710–715. [CrossRef] [PubMed]

88. Murayama, H.; Fujiwara, Y.; Kawachi, I. Social capital and health: A review of prospective multilevel studies.
J. Epidemiol. 2012, 22, 179–187. [CrossRef] [PubMed]

89. Uchino, B.N. Social support and health: A review of physiological processes potentially underlying links to
disease outcomes. J. Behav. Med. 2006, 29, 377–387. [CrossRef]

90. Kuo, M. How might contact with nature promote human health? Promising mechanisms and a possible
central pathway. Front. Psychol. 2015, 6, 1093. [CrossRef]

91. Yuma-Guerrero, P.J.; Cubbin, C.; von Sternberg, K. Neighborhood Social Cohesion as a Mediator of
Neighborhood Conditions on Mothers’ Engagement in Physical Activity: Results from the Geographic
Research on Wellbeing Study. Health Educ. Behav. 2017, 44, 845–856. [CrossRef]

http://dx.doi.org/10.1080/08111140601035200
http://dx.doi.org/10.3390/urbansci2040097
http://dx.doi.org/10.1007/s10900-017-0393-9
http://www.ncbi.nlm.nih.gov/pubmed/28689339
http://dx.doi.org/10.5888/pcd12.140532
http://www.ncbi.nlm.nih.gov/pubmed/26086610
http://dx.doi.org/10.1016/j.amepre.2010.12.028
http://www.ncbi.nlm.nih.gov/pubmed/21496751
http://dx.doi.org/10.1080/01490400802165156
http://dx.doi.org/10.1016/j.amepre.2008.01.007
http://www.ncbi.nlm.nih.gov/pubmed/18374240
http://dx.doi.org/10.1186/1479-5868-7-78
http://www.ncbi.nlm.nih.gov/pubmed/21029448
http://dx.doi.org/10.3390/ijerph16020190
http://dx.doi.org/10.1177/0013916512469098
http://dx.doi.org/10.1177/0898264308328650
http://dx.doi.org/10.1016/j.socscimed.2008.10.028
http://dx.doi.org/10.1136/jech.2007.064287
http://www.ncbi.nlm.nih.gov/pubmed/18431834
http://dx.doi.org/10.1186/1479-5868-6-53
http://www.ncbi.nlm.nih.gov/pubmed/19671173
http://dx.doi.org/10.1016/j.socscimed.2013.06.030
http://www.ncbi.nlm.nih.gov/pubmed/23931942
http://dx.doi.org/10.1016/j.healthplace.2008.09.006
http://www.ncbi.nlm.nih.gov/pubmed/19022699
http://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-health
http://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-health
http://dx.doi.org/10.1136/jech-2015-206165
http://www.ncbi.nlm.nih.gov/pubmed/26767407
http://dx.doi.org/10.2188/jea.JE20110128
http://www.ncbi.nlm.nih.gov/pubmed/22447212
http://dx.doi.org/10.1007/s10865-006-9056-5
http://dx.doi.org/10.3389/fpsyg.2015.01093
http://dx.doi.org/10.1177/1090198116687537


Int. J. Environ. Res. Public Health 2019, 16, 452 13 of 14

92. Tzoulas, K.; Korpela, K.; Venn, S.; Yli-Pelkonen, V.; Kazmierczak, A.; Niemela, J.; James, P. Promoting
ecosystem and human health in urban areas using Green Infrastructure: A literature review. Landsc. Urban

Plann. 2007, 81, 167–178. [CrossRef]
93. Lin, N. Building a network theory of social capital. In Social Capital; Routledge: New York, NY, USA, 2017;

pp. 3–28.
94. Scannell, L.; Gifford, R. Defining place attachment: A tripartite organizing framework. J. Environ. Psychol.

2010, 30, 1–10. [CrossRef]
95. Campbell, L.K.; Svendsen, E.S.; Sonti, N.F.; Johnson, M.L. A social assessment of urban parkland: Analyzing

park use and meaning to inform management and resilience planning. Environ. Sci. Policy 2016, 62, 34–44.
[CrossRef]

96. Brown, B.; Perkins, D.D.; Brown, G. Place attachment in a revitalizing neighborhood: Individual and block
levels of analysis. J. Environ. Psychol. 2003, 23, 259–271. [CrossRef]

97. Costanza, R.; Fisher, B.; Ali, S.; Beer, C.; Bond, L.; Boumans, R.; Danigelis, N.L.; Dickinson, J.; Elliott, C.;
Farley, J. Quality of life: An approach integrating opportunities, human needs, and subjective well-being.
Ecol. Econ. 2007, 61, 267–276. [CrossRef]

98. Liu, Q.; Fu, W.; van den Bosch, C.; Xiao, Y.; Zhu, Z.; You, D.; Zhu, N.; Huang, Q.; Lan, S. Do Local Landscape
Elements Enhance Individuals’ Place Attachment to New Environments? A Cross-Regional Comparative
Study in China. Sustainability 2018, 10, 3100. [CrossRef]

99. Young, A.F.; Russell, A.; Powers, J.R. The sense of belonging to a neighbourhood: Can it be measured and is
it related to health and well being in older women? Soc. Sci. Med. 2004, 59, 2627–2637. [CrossRef] [PubMed]

100. Thoits, P.A. Mechanisms Linking Social Ties and Support to Physical and Mental Health. J. Health Soc. Behav.

2011, 52, 145–161. [CrossRef]
101. Chawla, L.; Keena, K.; Pevec, I.; Stanley, E. Green schoolyards as havens from stress and resources for

resilience in childhood and adolescence. Health Place 2014, 28, 1–13. [CrossRef]
102. Peters, K. Being Together in Urban Parks: Connecting Public Space, Leisure, and Diversity. Leis. Sci. 2010, 32,

418–433. [CrossRef]
103. Shinew, K.J.; Glover, T.D.; Parry, D.C. Leisure spaces as potential sites for interracial interaction: Community

gardens in urban areas. J. Leis. Res. 2004, 36, 336–355. [CrossRef]
104. Russell, R.; Guerry, A.D.; Balvanera, P.; Gould, R.K.; Basurto, X.; Chan, K.M.; Klain, S.; Levine, J.; Tam, J.

Humans and nature: How knowing and experiencing nature affect well-being. Annu. Rev. Environ. Resour.

2013, 38, 473–502. [CrossRef]
105. Swierad, E.M.; Huang, T.T.K. An Exploration of Psychosocial Pathways of Parks’ Effects on Health:

A Qualitative Study. Int. J. Environ. Res. Public Health 2018, 15, 1693. [CrossRef] [PubMed]
106. Wolsko, C.; Lindberg, K. Experiencing connection with nature: The matrix of psychological well-being,

mindfulness, and outdoor recreation. Ecopsychology 2013, 5, 80–91. [CrossRef]
107. Putnam, R.D.; Goss, K. Democracies influx. In The Evolution of Social Capital in Contemporary Society;

Putnam, R., Ed.; Oxford University Press: Oxford, UK, 2002; pp. 1–19.
108. Speer, P.W.; Jackson, C.B.; Peterson, N.A. The relationship between social cohesion and empowerment:

Support and new implications for theory. Health Educ. Behav. 2001, 28, 716–732. [CrossRef] [PubMed]
109. Dresner, M.; Handelman, C.; Braun, S.; Rollwagen-Bollens, G. Environmental identity, pro-environmental

behaviors, and civic engagement of volunteer stewards in Portland area parks. Environ. Educ. Res. 2015, 21,
991–1010. [CrossRef]

110. Hilger-Kolb, J.; Ganter, C.; Albrecht, M.; Bosle, C.; Fischer, J.E.; Schilling, L.; Schlüfter, C.; Steinisch, M.;
Hoffmann, K. Identification of starting points to promote health and wellbeing at the community level—A
qualitative study. BMC Public Health 2019, 19, 75. [CrossRef] [PubMed]

111. Metcalf, S.; Svendsen, E.; Knigge, L.; Wang, H.; Palmer, H.; Northridge, M. Urban Greening as a Social
Movement. In Urban Sustainability: Policy and Praxis; Springer International Publishing: Switzerland, 2016;
pp. 233–248.

112. Chapman, C.M.; Deane, K.L.; Harré, N.; Courtney, M.G.R.; Moore, J. Engagement and Mentor Support as
Drivers of Social Development in the Project K Youth Development Program. J. Youth Adolesc. 2017, 46,
644–655. [CrossRef]

113. Westphal, L. Urban Greening and Social Benefits: A Study of Empowerment Outcomes. J. Arborculture 2003,
29, 137–147.

http://dx.doi.org/10.1016/j.landurbplan.2007.02.001
http://dx.doi.org/10.1016/j.jenvp.2009.09.006
http://dx.doi.org/10.1016/j.envsci.2016.01.014
http://dx.doi.org/10.1016/S0272-4944(02)00117-2
http://dx.doi.org/10.1016/j.ecolecon.2006.02.023
http://dx.doi.org/10.3390/su10093100
http://dx.doi.org/10.1016/j.socscimed.2004.05.001
http://www.ncbi.nlm.nih.gov/pubmed/15474215
http://dx.doi.org/10.1177/0022146510395592
http://dx.doi.org/10.1016/j.healthplace.2014.03.001
http://dx.doi.org/10.1080/01490400.2010.510987
http://dx.doi.org/10.1080/00222216.2004.11950027
http://dx.doi.org/10.1146/annurev-environ-012312-110838
http://dx.doi.org/10.3390/ijerph15081693
http://www.ncbi.nlm.nih.gov/pubmed/30096851
http://dx.doi.org/10.1089/eco.2013.0008
http://dx.doi.org/10.1177/109019810102800605
http://www.ncbi.nlm.nih.gov/pubmed/11720274
http://dx.doi.org/10.1080/13504622.2014.964188
http://dx.doi.org/10.1186/s12889-019-6425-x
http://www.ncbi.nlm.nih.gov/pubmed/30651146
http://dx.doi.org/10.1007/s10964-017-0640-5


Int. J. Environ. Res. Public Health 2019, 16, 452 14 of 14

114. Smith, L.M.; Case, J.L.; Smith, H.M.; Harwell, L.C.; Summers, J.K. Relating ecoystem services to domains of
human well-being: Foundation for a U.S. index. Ecol. Indic. 2013, 28, 79–90. [CrossRef]

115. Tabassum, F.; Mohan, J.; Smith, P. Association of volunteering with mental well-being: A lifecourse analysis
of a national population-based longitudinal study in the UK. BMJ Open 2016, 6, e011327. [CrossRef]

116. Adams, R.E. Is happiness a home in the suburbs? The influence of urban versus suburban neighborhoods on
psychological health. J. Community Psychol. 1992, 20, 353–372. [CrossRef]

117. Lachowycz, K.; Jones, A. Towards a better understanding of the relationship between greenspace and health:
Development of a theoretical framework. Landsc. Urban Plann. 2013, 118, 62–69. [CrossRef]

118. Lochner, K.; Kawachi, I.; Kennedy, B.P. Social capital: A guide to its measurement. Health Place 1999, 5,
259–270. [CrossRef]

119. Rajulton, F.; Ravanera, Z.R.; Beaujot, R. Measuring social cohesion: An experiment using the Canadian
national survey of giving, volunteering, and participating. Soc. Indic. Res. 2007, 80, 461–492. [CrossRef]

120. Fujiwara, T.; Kawachi, I. A prospective study of individual-level social capital and major depression in the
United States. J. Epidemiol. Community Health 2008, 62, 627–633. [CrossRef]

121. Jennings, V.; Larson, C.; Larson, L. Ecosystem Services and Preventive Medicine: A Natural Connection.
Am. J. Prev. Med. 2016, 50, 642–645. [CrossRef] [PubMed]

122. Smiley, K.T.; Sharma, T.; Steinberg, A.; Hodges-Copple, S.; Jacobson, E.; Matveeva, L. More Inclusive
Parks Planning: Park Quality and Preferences for Park Access and Amenities. Environ. Justice 2016, 9, 1–7.
[CrossRef]

123. Caruana, E.J.; Roman, M.; Hernández-Sánchez, J.; Solli, P. Longitudinal studies. J. Thorac. Dis. 2015, 7,
E537–E540. [CrossRef]

124. Reid, C.E.; Kubzansky, L.D.; Li, J.; Shmool, J.L.; Clougherty, J.E. It’s not easy assessing greenness: A
comparison of NDVI datasets and neighborhood types and their associations with self-rated health in New
York City. Health Place 2018, 54, 92–101. [CrossRef]

125. Miles, R.; Coutts, C.; Mohamadi, A. Neighborhood Urban Form, Social Environment, and Depression.
J. Urban Health 2012, 89, 1–18. [CrossRef]

126. Baran, P.K.; Smith, W.R.; Moore, R.C.; Floyd, M.F.; Bocarro, J.N.; Cosco, N.G.; Danninger, T.M. Park use
among youth and adults: Examination of individual, social, and urban form factors. Environ. Behav. 2014, 46,
768–800. [CrossRef]

127. Hong, A.; Sallis, J.F.; King, A.C.; Conway, T.L.; Saelens, B.; Cain, K.L.; Fox, E.H.; Frank, L.D. Linking green
space to neighborhood social capital in older adults: The role of perceived safety. Soc. Sci. Med. 2018, 207,
38–45. [CrossRef] [PubMed]

128. Rigolon, A.; Browning, M.; Jennings, V. Inequities in the quality of urban park systems: An environmental
justice investigation of cities in the United States. Landsc. Urban Plan. 2018, 178, 156–169. [CrossRef]

129. Floyd, M.F.; Taylor, W.C.; Whitt-Glover, M. Measurement of Park and Recreation Environments That Support
Physical Activity in Low-Income Communities of Color: Highlights of Challenges and Recommendations.
Am. J. Prev. Med. 2009, 36, S156–S160. [CrossRef] [PubMed]

130. Jennings, V.; Johnson Gaither, C.; Gragg, R. Promoting Environmental Justice Through Urban Green Space
Access: A Synopsis. Environ. Justice 2012, 5, 1–7. [CrossRef]

131. Kemperman, A.; Timmermans, H. Green spaces in the direct living environment and social contacts of the
aging population. Landsc. Urban Plan. 2014, 129, 44–54. [CrossRef]

132. Kondo, M.C.; Fluehr, J.M.; McKeon, T.; Branas, C.C. Urban Green Space and Its Impact on Human Health.
Int. J. Environ. Res. Public Health 2018, 15, 445. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.ecolind.2012.02.032
http://dx.doi.org/10.1136/bmjopen-2016-011327
http://dx.doi.org/10.1002/1520-6629(199210)20:4&lt;353::AID-JCOP2290200409&gt;3.0.CO;2-Z
http://dx.doi.org/10.1016/j.landurbplan.2012.10.012
http://dx.doi.org/10.1016/S1353-8292(99)00016-7
http://dx.doi.org/10.1007/s11205-006-0011-1
http://dx.doi.org/10.1136/jech.2007.064261
http://dx.doi.org/10.1016/j.amepre.2015.11.001
http://www.ncbi.nlm.nih.gov/pubmed/26699248
http://dx.doi.org/10.1089/env.2015.0030
http://dx.doi.org/10.3978/j.issn.2072-1439.2015.10.63
http://dx.doi.org/10.1016/j.healthplace.2018.09.005
http://dx.doi.org/10.1007/s11524-011-9621-2
http://dx.doi.org/10.1177/0013916512470134
http://dx.doi.org/10.1016/j.socscimed.2018.04.051
http://www.ncbi.nlm.nih.gov/pubmed/29727748
http://dx.doi.org/10.1016/j.landurbplan.2018.05.026
http://dx.doi.org/10.1016/j.amepre.2009.01.009
http://www.ncbi.nlm.nih.gov/pubmed/19285207
http://dx.doi.org/10.1089/env.2011.0007
http://dx.doi.org/10.1016/j.landurbplan.2014.05.003
http://dx.doi.org/10.3390/ijerph15030445
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Urban Green Spaces and Aspects of Social Cohesion 
	Social Cohesion and Its Role in Public Health 
	Potential Mechanisms and Pathways 
	Design and Methodological Approaches 
	Limitations 
	Next Steps and Future Research 
	References

