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1.1 Background  

“Green spaces worth £2.2bn to public health in England”, headed a BBC news 
article on reporting the public health benefits of physical activities via green 
spaces (Kinver, 2016). It is based on the results from a national representative 
study in England, showing natural environments play an important role in public 
recreational use and suggesting such environments need to be further considered 
for their health values (White et al., 2016). This eye-catching news highlights the 
research and policy interests in salutogenic environments towards an 
understanding of environments that foster health and nourish well-being 
(Macdonald, 2005). It broadens the focus of health professionals and policy 
makers on medical interventions in maintaining public health to include wider 
health determinants from the positive interactions with environments. Particular 
interest has been given to the relevance of green spaces in the everyday living 
environment to attain such public health benefits (Bell et al., 2008).  

Already more than half of the world population is living in urban areas, and it is 
predicted that in the future even larger shares of the population will spend their 
lives between buildings. It is predicted that, by 2050, urban areas will be the 
home of 6.3 billion people, accounting for 66 percent of the world population 
(United Nations, 2014). In view of these developments, the health functions of 
green space become of considerable interest for policy-makers and other urban 
professionals. However, within the tightly packed urban fabric, 'green' space has 
to compete with many other 'grey' spatial uses. As such, policy makers and 
design professionals are challenged to make the most efficient use of urban green 
spaces to optimize the health and well-being of urban populations. 

In the past decades sustained research efforts have been devoted to gaining more 
insight into the specific characteristics of green space that promote health and 
well-being. The increasing availability of techniques such as Geographical 
Information Systems (GIS) and remote-sensing has enabled researchers to apply 
spatial-quantitative solutions to objectively measure the green space 
characteristics in large areas and link these to health and well-being outcomes. 
Particularly, the objective quantity of green space within a geographical territory 
has been found to be related to indicators of health and well-being, such as self-
reported general health (Mass, Verheij, Groenewegen, De Vries, & 
Spreeuwenberg, 2006), mental health (Van den Berg, Mass, Verheij, & 
Groenewegen, 2010), physical health (Pereira et al., 2013), mortality (Mass et 
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al., 2009), and well-being (Krekel, Kolbe, & Wüstemann, 2016). In most of these 
studies, the geographical territory is defined as a predefined area around the 
home or a geographic unit like a neighborhood. Spatial-quantitative analysis 
tends to yield reliable results because it enables aggregation of large amounts of 
spatial data and it does not carry the risk of same source bias (Diez Roux, 2007). 
It provides action-informing input for green space planning and policy making 
on quantified standards of health-orientated green space supply. For example, in 
the United Kingdom, nature organizations have developed green space standards 
which recommend, among other things, that at least 2 ha of green space per 1000 
population should be provided (Handley et al., 2003). 

An important limitation of spatial-quantitative solutions is that they tend to treat 
green space as a mere geographic container or empty space with green cover. 
Consequently, quantity standards may fail to address the emotional value of 
green spaces and other qualitative characteristics. To provide more accurate and 
meaningful policy guidelines, researchers need to obtain a better understanding 
of the mechanisms underlying the links between green spaces and health benefits, 
and the qualities of green spaces that are critical for these benefits (Ward 
Thompson, 2011). 

In addition to being a geographic space, green space is also a place that nurtures 
affective attachment and where individuals’ daily practices can unfold, 
supported by the unique characteristics of urban green spaces (Brown & 
Cummins, 2013). The development of place from space provides a relational 
perspective of understanding an area of the world as a rich interplay of people 
with their surroundings that fosters attachment and connections between people 
and place (Cresswell, 2014). Place attachment describes the emotional 
attachment between people and places where people attach values through steady 
accretion of sentiment (Tuan, 1977). Place attachment has been considered 
important to the overall well-being of an individual (Lewicka, 2011; Scannell & 
Gifford, 2017). In line with this thinking, people may develop emotional 
attachment to urban green space, which may be conductive to their health and 
well-being. Although previous studies have considered many pathways 
underlying the relationships between green space and health related outcomes, 
including air quality, physical activity, social cohesion, and stress reduction 
(Hartig, Mitchell, De Vries, & Frumkin, 2014; Kuo, 2015; Van den Berg, Joye, 
& Koole, 2016), limited attention has been paid to the role of emotional 
attachment to urban green space in these relationships.  
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A few studies have investigated the perceived or objectively assessed qualities 
of green space (e.g., naturalness and accessibility) as determinants of health and 
well-being (De Jong, Albin, Skärbäck, Grahn, & Björk, 2012; Hur, Nasar, & 
Chun, 2010; Van den Bosch, Östergren, Grahn, Skärbäck, & Währborg, 2015). 
For example, a case study conducted in Turkey showed that providing nearby 
green spaces that are perceived as large, visible, clean and well-maintained are 
associated with increased frequency of physical activity and better physical 
health (Akpinar, 2016). However, few studies have examined impacts of 
perceived quality of green space on health and well-being independent from 
green space quantity. It is important to learn whether quality indicators may still 
contribute to health and well-being benefits when the quantity of green space is 
equally provided in the living environment. This could help to answer whether 
policy-makers really need to pay attention to the quality of green space besides 
setting quantified standard for the supply of urban green spaces.  

While general insights on place attachment and green space qualities are 
important for a better understanding of the relation between green space and 
health, more specific place-based knowledge is still needed to determine how to 
combine and spatially arrange the characteristics of green space in a real setting 
to meet the needs of different user groups (Nordh, Alalouch, & Hartig, 2011). 
The concept of affordance, as introduced by Gibson (1979), brings a further 
pragmatic dimension to the relational perspective on beneficial effects of urban 
green space. This concept can be used to identify what characteristics of green 
spaces are used and valued by different user groups which can be used as input 
for optimal design strategies.   

This thesis aims to extend and deepen current research on health benefits of green 
space by taking a relational perspective that emphasizes the role of emotional 
and physical interactions and dependencies between people and green spaces. 
The thesis brings new insights on the green space – health relationship through 
highlighting three aspects of the relational perspective: place attachment 
(Chapters 2, 3 and 5), perceived quality (Chapter 4), and affordance (Chapter 6). 
By conducting empirical studies in the different social contexts of Netherlands 
and China, this thesis also takes an international approach that broadens the 
scope of health-oriented green space studies.  

In the remainder of this chapter, paragraph 1.2 provides an introduction to the 
three key concepts in the relational perspective of this thesis. Some aspects of 
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the integrative methodological approach taken in this thesis are addressed in 
paragraph 1.3. Finally, paragraph 1.4 introduces the outline of this thesis.   

1.2 Concepts for a relational perspective on urban green space: 
attachment, perceived quality and affordance  

This thesis examines the relationship between urban green space and health and 
well-being drawing on three relational concepts: green space attachment, 
perceived quality of green space, and green space affordance. In the following 
paragraphs, these three concepts are introduced.  

1.2.1 Green space attachment  

Green space attachment is used in this thesis to conceptualize the emotional 
bonds between people and their neighborhood green spaces. As described by 
Tuan (1977), people endow meanings and values to places through their intimate 
daily experiences of places and steady accretion of sentiment, which may lead to 
place attachment. As a component of living environments, green space 
constitutes an important place for people’s experiences of physical activity, 
restoration, and social interaction. For these and other reasons, people may 
regard green spaces as favorite places and develop attachment to these places 
(Korpela, Ylén, Tyrväinen, & Silvennoinen, 2009). They may associate these 
natural places with opportunities for privacy, introspection and self-reflection 
(Manzo, 2005). According to the biophilia hypothesis, the tendency of people to 
favor a contact with natural places constitutes an innate need that evolved during 
human evolution in natural settings (Kellert & Wilson, 1993). This thesis 
distinguishes green space attachment as a particular type of place attachment that 
encompasses dimensions of place dependence, affective attachment, place 
identity, and social bonding.  

In this thesis, it is postulated that green space attachment could be a pathway 
through which green space contributes to health benefits. Previous studies have 
found that attachment to a place may help to maintain people’s well-being 
(Lewicka, 2011; Scannell & Gifford, 2017). In particular, attachment to 
residential places such as home and neighborhood environment has been found 
to make important contributions to health and well-being (e.g., Anto & Lawrence, 
2014; Comstock et al., 2010; Tartaglia, 2013; Wiles et al., 2009). For residents 
to form an affective bond with their local green spaces, it is important that these 
spaces are accessible and usable. Therefore, in this thesis special attention is paid 
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to accessibility and usability as objective physical determinants of green space 
attachment.  

1.2.2 Perceived quality of urban green spaces  

In addition to objective green space characteristics, subjective perceptions of 
green space qualities may play a significant role in residents’ attachment to green 
space and their health and well-being. These qualities may include a broad range 
of indicators such as recreation facilities, amenities, nature features, and 
incivilities (Gidlow, Ellis, & Bostock, 2012). Perceived measures of these green 
space qualities may capture aspects that objective measures may not be sensitive 
to (Leslie, Sugiyama, Ierodiaconou, & Kremer, 2010).  

Perceived and objective measures of environmental qualities are important in 
unique ways. Perceptions of environmental characteristics have direct relevance 
to people’s appraisals and the likelihood of actively using the environment 
(Nasar, 2008). As people tend to choose spaces that support their use, perception 
precedes their action (Yuen & Hien, 2005), which may further contribute to 
health and well-being. On the other hand, findings obtained using objectively 
measured qualities are more likely to be useful for practitioners. Therefore, it is 
important to identify which objective and perceived qualities of green space are 
associated with beneficial outcomes independent of quantity. This may help 
policy makers and designers to create favorable green space and optimize its 
value for public.   

1.2.3 Green space affordances  

The previous two aspects, green space attachment and perceived qualities, 
contribute to a wider theoretical and practical basis for understanding and 
applying beneficial effects of green space. However, limited knowledge has been 
obtained for combining and spatially arranging the characteristics of green space 
in specific design contexts (Nordh et al., 2011). This type of knowledge is vital 
to designers as it translates relational principles into action-based guidelines for 
professionals.  

The concept of affordance constitutes a third, more practically relevant aspect of 
the relational perspective on beneficial effects of green space used in this thesis. 
The concept of affordance was coined by the pioneering environmental 
psychologist James Gibson (1979). It refers to “what it offers people, what it 
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provides or furnishers, either good or ill” (Gibson, 1979). It allows researchers 
to examine the functional significance of an environment together with the 
psychological/behavioral response to the environment (Clark & Uzzell, 2002). 
The concept of affordance is defined relative to the needs and characteristics of 
individual, thus it could differ between individual and specific groups of people, 
thereby fitting well into the relational perspective (Kyttä, 2002).  

1.3 Methodological approach  

This thesis takes an integrative methodological approach that bridges and 
combines different types of methods and concepts. In particular, the following 
three methodological aspects contribute to the integrative nature of the research 
in this thesis:  

First, the research in this thesis stands at the interface of the disciplines of 
environmental psychology and cultural geography and as such takes an 
interdisciplinary perspective. An important advantage of interdisciplinary 
research is that it allows making connections between methods and concepts 
across different disciplinary boundaries. For example, in the present thesis, the 
concept of ‘place attachment’ and its measurement, which is common and well-
studied in cultural geography, was fruitfully introduced as an innovative element 
in the environmental psychology tradition of research on green space and health. 
Conversely, the concept of affordance from environmental psychology is used 
to map senior citizens’ park use behavior as a typical research topic in cultural 
geography.  

Second, in line with the interdisciplinary perspective, mixed qualitative and 
quantitative methods of data collection and analysis are applied, including 
written and online questionnaires, structural equation analysis, semi-structured 
interviews, and behavior-mapping (Tashakkori & Creswell, 2007). In general, 
the combination of qualitative and quantitative research methods (also referred 
to as ‘triangulation’) leads to a more complete understanding of research inquiry 
than a single research method (Creswell, 2014). It provides a way of guarding 
against biases and lends credibility to the results.  

A third integrative methodological characteristic of this thesis is that empirical 
research was conducted in two different international contexts, namely the 
Netherlands and China. As pointed out in many reviews and leading articles, 
research on beneficial effects of green space has thus far mostly been restricted 
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to the western world, in particular (western) Europe and the USA (Kabisch, 
Qureshi, & Haase, 2015). By conducting field research in China, this thesis 
adopts a more comprehensive international perspective that enhances the 
generalizability of research findings.  

1.4 Thesis outline    

This thesis takes a relational and integrative perspective on green space and 
health that focuses on green space attachment, perceived quality of green space 
and green space affordance. These various topics are addressed in the next six 
chapters.  

Chapter 2 begins with a systematic literature review aimed at exploring how 
green space in the living environment is examined in health-related studies. 
Based on the review, attention is drawn to the predominately positivistic stance 
in green space measurements, which objectively measures the physical presence 
of green spaces. By combining this observation with the differences of space and 
place in geography, it is argued that instead of taking a positivistic stance of 
space, we also need to pay attention to a relational conception of place that 
emphasizes green space as a perceived reality and laden with meaning. This 
relational perspective may involve people’s emotional attachment to green space 
as well as their perception and experience that are influenced by the 
characteristics of green spaces. Following this analysis, Chapters 3 to 6 
empirically validate this relational perspective.  

Chapter 3 presents an empirical study that examines the relationship between 
green space attachment and self-reported health in two urban neighborhoods in 
the city of Groningen in the Netherlands that are similar in the quantity of green 
space but differ in the availability of accessible and usable green spaces. It 
hypothesizes that objective qualities of green space, such as accessibility and 
usability, are related to health, independent of quantity. Furthermore, by treating 
green space as place instead of space, this chapter focuses on the emotional 
attachment between people and urban green spaces in their living environment. 
It examines whether this sense of green space attachment can be shaped by the 
objective qualities of green space and contributes to fostering residents’ health. 
As such, green space attachment is proposed as a new pathway from green space 
availability to self-reported health.  
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Chapter 4 uses data from the previous case study in Groningen to analyze 
perceptions of quality and beneficial affordance of green spaces in relation to 
neighborhood satisfaction and well-being. As a particular type of environmental 
perception, green space perception of quality and beneficial affordance 
contributes to understanding what characteristics of green space could contribute 
to quality of life and providing environmental policy implications. This chapter 
examines whether residents’ perceived green space quality and beneficial 
affordance are related to their neighborhood satisfaction and well-being. It 
discusses the possible mediational role of perceptions of green space quality and 
beneficial affordance in the differences of neighborhood satisfaction and well-
being between the neighborhoods.  

Chapter 5 builds on the discussion of green space attachment in Chapter 3 and 
green space perception in Chapter 4 in a broader context. It presents the results 
of a survey among a geographically varied sample in the Netherlands that 
examined the construct reliability and validity of the construct of green space 
attachment that has been developed in Chapter 3 and its interrelations with 
similar constructs of, neighborhood attachment and connectedness to nature. By 
doing so, this study aims to illustrate that green space attachment is a reliable 
and valid construct that is distinct from neighborhood attachment and 
connectedness, adding additional values to people-environment research. It also 
examines whether the measure of green space attachment is sensitive to 
perceived quality of green space (Chapter 4) and objective quantity of green 
space.  

To further provide action-based knowledge for green space designers, Chapter 6 
describes a case study which explores the relationship between park 
characteristics and seniors’ use of green space in Xingqinggong Park, located in 
Xi’an China. Although correlational studies on health and well-being benefits of 
green space could provide some practical guidelines for green space provision 
(e.g., quantity and particular quality), action-based knowledge is needed that 
could support designers to combine and spatially arrange relevant characteristics 
of green space. To provide this type of knowledge, the concept of affordance 
from environmental psychology is used to explore what park characteristics and 
their spatial configurations support seniors’ park use.  

Finally, Chapter 7 concludes the main findings from Chapter 2 to Chapter 6. 
Then, it reflects on the overarching themes that have emerged in this thesis and 
suggests some directions for further studies.  
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Abstract1  

Understanding of the merits of green spaces in cities has increased significantly. 
However, we seek to point out a systematic omission. The studies available take 
a predominantly positivistic stance, in that they relate positive effects on health, 
etc., to the mere physical presence of green spaces. We propose to infuse 
knowledge on the effects of green spaces with a more relational conception on 
places, common in geography, being laden with meaning to the people using and 
visiting them. We will review the current literature to substantiate this point and 
introduce a research agenda for establishing whether it is the sensory stimuli of 
green spaces that has positive effects or rather the psychological association with 
green places. This may help optimize the positive effects of green spaces and 
thus the livability of cities.  

Key words: health; well-being; urban green space; place attachment 

  

                                                      
1 This chapter is based on: Zhang, Y., & Van Dijk, T. (2017). The relational dimension in urban 
green places. To be submitted to an international journal.  
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2.1 Introduction 

Urban areas have become home to half of the world’s population. By 2050, the 
urban population will be up to 6.3 billion, accounting for 66% of the total 
population, and urban areas are expected to absorb the largest share of all 
population growth (United Nations, 2014). This urbanization process will 
present a challenge to the urban environment and its effect on many health-
related issues (e.g., McMichael, 2000). The World Health Organization affirms 
that health is not only the absence of disease and infirmity but also a state of 
overall well-being (WHO, 1948). Therefore, how to create a livable environment 
that will support the health and well-being of the urban population has become 
of interest both to professionals and policymakers.   

Physical, psychological, and social benefits can be linked to the presence of 
urban green spaces in the living environment. The notion of urban green space 
has been used as an umbrella term that refers to various types of nature in urban 
areas, for example, parks, urban forests, gardens, and green belts. Potential 
mechanisms of how green space in the living environment may contribute to 
health and well-being have been identified: improving urban environmental 
quality such as air quality, providing a restorative experience for users, 
stimulating physical activities, and promoting social interaction (see, for 
reviews, Hartig, Mitchell, De Vries, & Frumkin, 2014; Kou, 2015). Some refer 
to these positive contributions as ecosystem services (Jennings, Larson, & Yun, 
2016). Even the mere looking at green environments is known to be restorative, 
for instance for stress reduction (Li & Sullivan 2016), but that is outside the 
scope of our argument. However valuable the insights from the current literature, 
researchers may not only need to provide theoretical knowledge that may explain 
why green space is beneficial, but also may need action-based knowledge that 
tells professionals and policymakers what they can do in practice, which might 
provide for the long-term benefits of green-space exposure. 

There are several systematic reviews of the relationship between green space, 
and specific health and well-being benefits such as mental health (Gascon et al., 
2015; Mantler & Logan, 2015), physical activity (Lee & Mahswaran, 2010), 
health in general (Shanahan et al., 2015; James, Banay, Hart, & Laden, 2015; 
Hartig et al., 2014) and mortality (Van den Berg et al., 2015, Gascon et al., 2016). 
This is important for the practical application of providing green space in cities. 
In order to optimize the health and well-being benefits of long-term exposure to 
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green space, there is a need to evaluate in what ways green space should be 
provided in the living environment.  

To add to these reviews, our review has the specific purpose to support a critique 
on the positivistic dominance in health and green space research. The current 
article will set out to 1) critically review how green space in the living 
environment is referred to or examined in health-related research, and how 
consistent the health-related outcomes are; 2) discuss what the imbalance in the 
current way of examining the effects of green space is, and what perspective 
could be addressed to overcome it; and 3) provide future research opportunities 
aimed at supplementing the current research with a relational understanding of 
green space and its health-related benefits.   

2.2 Methods  

In order to examine how green space in the living environment was referred to 
or evaluated in previous health-related studies, we followed a systematic review 
method. We first took an inventory of the relevant literature. A systematic review 
approach was applied, which is used in the health sciences and social sciences, 
providing reliable assessments of the current research field (Petticrew, 2001; 
Roy, Byrne, & Pickering, 2012). Literature searches were conducted in the 
electronic database Web of Science, which has been shown to be very useful for 
review studies (Obokata, Veronis, & McLeman, 2014). Key words were used in 
a combination of “green space,” with “health,” “well-being,” “stress,” “obesity,” 
and “mortality.” The literature search was completed in June 2016. An additional 
search was conducted using the snowballing approach of reference checking and 
the authors’ knowledge in this field, which may provide valuable supplementary 
information (Haaland & Van Den Bosch, 2015). 

The studies included in this review had to meet the following criteria: 1) the 
study had to associate green space in the living environment to at least one type 
of health-related outcome; 2) the study had to be published in English and in a 
peer-reviewed journal, after 2000; and 3) conference articles, pure opinion, and 
descriptive papers were excluded. We have limited our focuses on green spaces 
as physical environment in everyday life, which are related to policy making, 
planning and design for promoting health of urban population. We hardly 
touched on the studies on neurosciences. Studies on broad predictors of general 
well-being such as neighborhood satisfaction were not included. In total, 2377 
studies contained our key words. After checking duplicates, 1742 studies 
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published between January 2000 and June 2016 were reviewed. Through 
screening title and abstract, 126 studies were chosen as potential eligible studies 
for full-text evaluation, of which 82 studies were included in the review. Nine 
studies were included from snowballing approach and 4 studies were added by 
experts. Finally, 95 studies were identified as relevant for the review, which 
focused on green spaces in the living environment and in health outcomes. Six 
items of information have been derived from each paper, including author 
information, journal, study location, health outcomes measured, green space 
measurement, and findings.  

2.3 Results 

2.3.1 Descriptive analysis of the reviewed studies  

Table 2.1 shows all of the 95 empirical studies included in the review. It indicates 
a trans-disciplinary interest in this field, covering the domains of “Environmental 
Sciences & Ecology,” “Public, Environmental & Occupational Health,” 
“General & Internal Medicine” “Geography,” “Urban Studies,” and 
“Psychology.” Most of the studies were conducted in Europe (59.4%) and North 
America (24.0%). Other countries, including Australia (10), New Zealand (4), 
Japan (1), and Egypt (1), comprised 16.7% of studies. Various categories of 
health outcomes were explored, including self-reported health/general health (20 
times), mental/psychological health and well-being (33), subjective well-being 
(9), mortality/risk of death (12), Body Mass Index and obesity (13), physical 
health/activity (24), sleep problems (3), stroke and cardiovascular disease (3), 
chronic illness and other diseases (4), screen watching time (3), and pregnancy-
related health and pregnancy/birth outcomes (8), and behavior problems of 
children (1). The ways in which green space was referred to or examined in the 
reviewed studies were identified and characterized into categories. There are 
three main categories, including proximity with four sub-categories (P1, P2, P3, 
and P4), abundance with six sub-categories (A1, A2, A3, A4, A5, and A6), and 
the quality category (Q). In the following section, we will focus on the types of 
green space measurement.  
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Table 2.1 

Authors, study locations, health outcomes measured, and green space 
measurement from 95 reviewed studies. 

No. Author (year) Study 
Location  

Health outcomes 
measured 

Green space 
measurement  

1 Adjei and Agyei (2015)  Wales, UK Happiness  Q (+) 

2 Aggio, Smith, Fisher, and 
Hamer (2015) 

Scotland, UK  Children’s screen 
time  

P1 (+) 

3 Agyemang et al. (2007) Amsterdam, 
the 
Netherlands  

Self-rated health Q (+) 

4 Alcock, White, Wheeler, 
Fleming, and Depledge  
(2014) 

UK Mental health A3 (+) 

5 Annerstedt et al. (2012) Sweden  Mental health, 
physical activity   

Q (+) 

6 Astell-Burt, Feng, and 
Kolt (2013a) 

Australia Mental health 
 

A2 (+) 

7 Astell-Burt, Feng, and 
Kolt (2013b) 

Australia Short sleep A2 (+) 

8 Astell-Burt, Feng, and 
Kolt (2014a) 

Australia Skin cancer  A1 (-) 

9 Astell-Burt, Feng, and 
Kolt (2014b) 

Australia BMI (Body Mass 
Index) 

A1 (+) 

10 Astell-Burt, Mitchell, and 
Hartig (2014) 

UK Mental health A3 (+) 

11 Bell, Wilson, and Liu 
(2008) 

Indianapolis, 
USA  

Children’s BMI A1 (+) 

12 Bertram and Rehdanz 
(2015) 

Berlin, 
Germany  

Well-being P3 (+) 
A1 (+) 

13 Beyer et al. (2014) Wisconsin, 
USA 

Mental health A3 (+) 

14 Bixby, Hodgson, 
Fortunato, Hansell, and 
Fecht (2015) 

UK Risk of death A3 (0) 

15 Carter and Horwitz 
(2014) 

Perth, 
Australia 

Self-reported health Q (+) 

16 Chum, O’Campo, and 
Matheson (2015) 

Toronto, 
Canada 

Sleep duration and 
sleep problems  

A1 (+) 

17 Cohen-Cline, Turkheimer, 
and Duncan (2015) 

USA Mental health  A1 (+) 

18 Coutts, Horner, and 
Chapin (2010) 

Florida, USA All caused mortality 
and cardiovascular 
mortality  

P3 (0) 
A2 (+) 
A3 (0) 
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19 Cummins and Fagg 
(2012) 

UK BMI A3 (-) 

20 Dadvand et al. (2012) Barcelona, 
Spain 

Pregnancy 
outcomes 

A1 (+) 
P4 (+) 

21 Dadvand, De Nazelle, et 
al. (2014) 

Sabadell, 
Spain  

Children’s 
sedentary behavior, 
obesity, asthma, and 
allergy  

P4 (+) 
A1 (+) 

22 Dadvand, Villanueva, et 
al. (2014) 

Bradford, UK Birth outcomes P4 (0) 
A1 (+) 

23 Dadvand et al. (2015) Barcelona, 
Spain 

Cognitive 
development in 
primary 
schoolchildren  

A1 (+) 

24 Dadvand et al. (2016) Barcelona, 
Spain 

General health, 
mental health status 
and physical 
activity 

P2 (+) 
P4 (+) 
A1 (+) 

25 De Jong, Albin ,  
Skärbäck, Grahn, and  
Björk (2012)  

Scania, 
Sweden 

Physical activity 
and general health 

Q (+) 

26 De Vries, Verheij, 
Groenewegen, and 
Spreeuwenberg (2003) 

Netherlands Numbers of 
symptoms, general 
health  

A2 (+) 

27 Ebisu, Holford, and Bell 
(2016) 

USA  Birth outcomes A1 (+) 

28 Fan, Das, and Chen 
(2011) 

Chicago, USA Stress and physical 
activity  

P3 (0) 
A1 (+) 

29 Feda et al. (2015) New York, 
USA 

Perceived stress of 
adolescents  

A1 (+) 

30 Gidlow, Randall, 
Gillman, Smith, and Jones 
(2016) 

West 
Midlands 
region, UK  

Chronic stress 
measured by hair 
cortisol 

A2 (+) 

31 Gong, Gallacher, Palmer, 
and Fone (2014) 

Caerphilly 
County 
Borough, UK 

Physical activities 
of elderly men 

A1 (+) 

32 Grahn and Stigsdotter 
(2003) 

Sweden Stress  P1 (+) 

33 Grazuleviciene et al. 
(2014) 

Kaunas, 
Lithuania 

Blood pressure in 
early pregnancy  

P3 (+) 

34 Grazuleviciene et al. 
(2015) 

Kaunas, 
Lithuania 

Pregnancy 
outcomes 

A1 (+) 
P3 (+) 

35 Grigsby-Toussaint et al. 
(2015) 

USA Sleep insufficiency  A3 (+) 

36 Guite, Clark, and Ackrill 
(2006) 

London, UK Self-reported mental 
well-being 

Q (+) 

37 Halonen et al. (2014) Finland  BMI P3 (+) 
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38 Hillsdon, Panter, and 
Foster (2006) 

Norwich, UK Physical activity  P3 (0) 
A1 (0) 
A4 (0) 
A6 (0) 
Q (0) 

39 Hu, Liebens, and Rao 
(2008) 

Escambia and 
Santa Rosa 
Counties, 
USA 

Stroke mortality A3 (+) 

40 Hystad et al. (2014) Vancouver, 
Canada  

Birth outcomes  A1 (+) 

41 Kihal-Talantikite et al. 
(2013) 

France Pregnancy 
outcomes 

A3 (+) 

42 Krekel, Kolbe, and 
Wüstemann (2016) 

Germany  Life satisfaction  P3 (+) 
A1 (+) 

43 Lachowycz and Jones 
(2014) 

UK Mortality A2 (+)  
A3 (+) 

44 Larson, Jennings, and 
Cloutier (2016) 

USA Subjective well-
being  

P4 (0) 
A3 (+) 

45 Laurent, Wu, Li, and 
Milesi (2013) 

California, 
USA 

Pregnancy 
outcomes 

A1 (+) 

46 Lovasi et al. (2013) New York, 
USA  

Obesity of 
preschool children  

A1 (+) 

47 Maas, Verheij, 
Groenewegen, De Vries, 
and Spreeuwenberg 
(2006) 

The 
Netherlands 

General health A1 (+) 

48 Maas, Verheij, 
Spreeuwenberg, and 
Groenewegen (2008) 

The 
Netherlands  

Self-perceived 
health, physical 
activity   

A1 (+) 

49 Maas et al. (2009) The 
Netherlands 

Morbidity  A1 (+) 

50 Markevych et al. (2014) Munich, 
Germany 

Behavioral 
problems in 
children 

P3 (+) 

51 Markevych et al. (2016) Germany Physical activity of 
adolescents 

A1 (+) 
Q (+) 

52 McEachan et al. (2015) Bradford, UK Depressive 
symptoms in 
pregnant women 
and physical 
activity 

A1 (+) 
P4 (+) 

53 McMorris, Villeneuve, 
Su, and Jerrett (2015) 

Canada  Physical activity  A1 (+) 

54 Mitchell and Popham 
(2007) 

UK  General health  A3 (+) 

55 Mitchell and Popham 
(2008) 

UK Mortality, 
circulatory disease, 
deaths from lung 
cancer, and 

A3 (+) 
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intentional self-
harm   

56 Mowafi et al. (2012) Cairo, Egypt BMI A5 (0) 
Q (0) 

57 Ngom, Gosselin, Blais, 
and Rochette (2016) 

Quebec, 
Canada 

Cardiovascular 
morbidity and 
diabetes  

P3 (+) 
Q (+) 

58 Nielsen and Hansen 
(2007) 

Denmark Stress and obesity  P1 (+) 

59 Nutsford, Pearson, and 
Kingham (2013) 

Auckland 
City, New 
Zealand 

Mental health   P3(+) 
A2 (+) 

60 Pereira et al. (2012) Perth, 
Western 
Australia 

Cardiovascular 
disease  

A1 (+) 

61 Pereira et al. (2013) Perth, 
Western 
Australia 

BMI A1 (+) 

62 Pearson, Bentham, Day, 
and Kingham (2014) 

New Zealand  Obesity and related 
behaviors 

P1 (+) 

63 Peschardt, Stigsdotter, 
and Schipperrijn (2016) 

Copenhagen  Health-promoting 
use  

Q (+) 

64 Pietilä et al. (2015) Finland  Physical activity 
and self-rated health 

P1 (+) 
A1 (+) 

65 Plane and Klodawsky 
(2013) 

Ottawa, 
Canada 

Health and quality 
of life  

Q (+) 

66 Potestio et al. (2009) Calgary, 
Canada 

Overweight/obesity 
of children  

P3 (0) 
A3 (0) 
A4 (0) 

67 Putrik et al. (2015) Maastricht, 
the 
Netherlands 

Self-rated health 
and depressive 
symptoms 

Q (0) 

68 Reklaitiene et al. (2014) Kaunas, 
Lithuania 

General health and 
depressive 
symptoms  

P3 (+) 

69 Richardson and Mitchell 
(2010)  

UK Cardiovascular 
disease mortality, 
respiratory disease 
mortality, limiting 
long-term illness 

A3 (+) 

70 Richardson, Pearce, 
Mitchell, Day, and 
Kingham (2010) 

New Zealand  Mortality A3 (+) 

71 Richardson, Pearce, 
Mitchell, and Kingham 
(2013) 

New Zealand Physical activity, 
BMI, general 
health, mental 
health and 
cardiovascular 
diseases 

A3 (+) 

72 Richardson et al. (2012) USA Mortality  A2 (0) 
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73 Roe et al. (2013) Dundee, UK Stress measured by 
salivary cortisol 
concentrations 

A3 (+) 

74 Sanders, Feng, Fahey, 
Lonsdale, and Astell-Burt 
(2015a) 

Australia  Child weight status  A3 (+) 

75 Sanders, Feng, Fahey, 
Lonsdale, and Astell-Burt 
(2015b) 

Australia Children’s physical 
activity and screen 
time 

A3 (+) 

76 Schipperijn, Bentsen, 
Troelsen, Toftager, and 
Stigsdotter (2013) 

Denmark  Physical activity 
and physical 
activity in nearest 
urban green space 

P3 (0) 
A1 (0) 
A5 (0) 
A6 (+) 
Q (+) 

77 Stigsdotter et al. (2010)  Denmark General health, 
quality of life and 
stress 

P1 (+) 

78 Sturm and Cohen (2014) Los Angeles, 
USA  

Mental health  P3 (+) 

79 Sugiyama, Leslie, Giles-
Corti, and Owen (2008) 

Adelaide, 
Australia 

Physical and mental 
health 

Q (+) 

80 Takano, Nakamura, and 
Watanabe (2002) 

Tokyo Longevity of senior 
citizens  

P1 (+) 

81 Tamosiunas et al. (2014) Kaunas, 
Lithuania 

Cardiovascular 
diseases and its risk 
factors 

P3 (+) 

82 Triguero-Mas et al. 
(2015) 

Catalonia, 
Spain 

General health, 
mental health, and 
physical activity  

P4 (+) 
A1 (+) 

83 Van den Berg, Maas, 
Verheij, and 
Groenewegen (2010) 

The 
Netherlands 

Stressful life events, 
numbers of health 
complaints, mental 
health, and general 
health 

A1 (+) 

84 Van den Bosch, 
Östergren, Grahn, 
Skärbäck, and Währborg 
(2015) 

Sweden  Mental health  Q (+) 

85 Van Dillen, De Vries, 
Groenewegen, and 
Spreeuwenberg (2012) 

The 
Netherlands  

General health, 
acute health-related 
complaints, and 
mental health 
 

A1 (+) 
Q (+) 

86 Van Herzele and De Vries 
(2012) 

Ghent, 
Belgium 
   

General health, 
bodily functioning, 
happiness, physical 
activity and 
perceived stress   

Q (+) 

87 Veitch et al. (2016) Australia and 
USA 

TV viewing time, 
overweight, 
physical activity 

P3 (0) 
A1 (0) 
A5 (+) 
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Note: Self-reported distance/walking time/access to green spaces (P1); Self-reported 
appearance green spaces/parks within certain distance (P2); GIS-measured distance to 
green spaces (P3); GIS-measured appearance of green spaces/parks within certain 
distance (P4); GIS/Satellite image-measured the amount/percentage/NDVI of green 
space within pre-defined area around household/household postal code (A1); 
GIS/Satellite image-measured the amount/ percentage/NDVI of green space within pre-
defined area around each neighborhood center/population weighted centroid (A2); 
GIS/Satellite image-measured the amount/percentage/NDVI of green spaces/green space 
service area within a geographic unit such as neighborhood/community/county/city (A3); 
Numbers of green spaces for certain population (A4); Numbers of green spaces within 
certain area (A5); The size of nearest green space (A6).  
(+) refers to green space supporting one or more health-related benefits; (0) refers to null 
findings between green space and health-related benefits; (-) refers to green space hinders 
health-related benefits. 
 

2.3.2 Green space measurement 

As shown in Table 2.2, the term “Discussed” refers to a type of green space 
measurement that has been linked to one or more health outcomes in a reviewed 

and obesity among 
women  

88 Vogt et al. (2015) Augsburg, 
Germany  

Older adults’ 
physical 
constitution, 
disability, and 
quality of life  

P3 (0) 

89 Ward Thompson et al. 
(2012) 

Dundee, UK Stress (tested by 
salivary cortisol)  
and self-reported 
stress level  

A3 (+) 

90 Ward Thompson, Roe, 
Aspinall, Mitchell, Clow, 
and Miller (2016) 

Scotland, UK Stress and general 
health  

A3 (+) 

91 White, Alcock, Wheeler, 
and Depledge (2013) 

UK Mental health and 
well-being 

A3 (+) 

92 Wilker et al. (2014) USA Mortality following 
ischemic stroke  

A3 (+) 

93 Wolfe, Groenewegen, 
Rijken, and De Vries 
(2014) 

The 
Netherlands  

Chronic illness  A3 (0) 

94 Wu et al. (2015) UK Mental disorders  A3 (+) 
95 Zhang, Van Dijk, Tang, 

and Van den Berg (2015) 
Groningen, 
The 
Netherlands  

Mental health, 
physical health, and 
general health  

Q (+) 



Chapter 2 | The Relational Dimension in Urban Green Places  

  
  26 

study. “Demonstrated” means that one or more of these positive relationships 
have been proven in this study. In total, green space measurements were 
discussed 128 times, which resulted in positive relationships between green 
spaces and health benefits being demonstrated 102 times (79.7%). Within all the 
types of green space measurements, we discerned two distinctive perspectives: 
positivistic and relational perspectives. The first considers the world to be one 
reality in which objective measurements are possible and fixed patterns can be 
identified. The latter acknowledges that multiple perceived realities exist in the 
minds of people, that are fluid and culturally based. For example, GIS analyses 
counting square meters of green on maps are typical for the positivistic 
perspective. In addition, topographical distances from people’s homes to green 
space were taken as positivist. But where people were asked to express the 
availability of the green space they experienced, a study was considered as more 
relational. The positivist way of green space measurement accounts for 79% of 
the total of 128 discussions. This shows a positivistic trend in studying green 
space and health benefits. This is largely due to the application of GIS and 
remote-sensing techniques, in which green space is valued for its mere physical 
presence.  

Table 2 .2 

Green space measurement in the studies reviewed. 

Category  Green space measurement 
(positivistic or constructivist) 

Discussed 
(times) 

Demonstrated 
(times) 

Proximity  P1 (relational) 7 7 

P2 (relational) 1 1 
P3 (positivistic) 18 11 

P4 (positivistic) 7 5 
Abundance   A1 (positivistic) 35 31 

A2 (positivistic) 8 7 
A3 (positivistic) 26 22 
A4 (positivistic)  2 0 
A5 (positivistic) 3 1 
A6 (positivistic) 2 1 

Quality   Q (relational) 19 16 

Total   128 102 
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Proximity: The distance to green spaces 

The proximity to green space has been alleged to trigger residents’ health 
benefits (De Vries and Goossen, 2002; Giles-Corti et al., 2005), since close 
distance can be assumed to result in a relatively strong effect on physical activity 
and frequency of green space use. Out of the 128 discussions of green space 
measurement, 8 discussions took perceived distance as a measurement for the 
availability of green space. In all 8 discussions, the respondents had to estimate 
the distance or appearance of green space within a certain distance (P1 and P2), 
all of which demonstrated a positive and significant relationship between green 
space and health benefits. For example, a study on elderly citizens in the Tokyo 
metropolitan area indicated that the survival rate of elderly citizens was 
associated with the self-rated availability of green space close to home (Takano 
et al., 2002). The shorter perceived distance to the urban open green space may 
also result in lower stress levels by increasing visiting times to green spaces. 
Another study also reported a positive relationship between a shorter distance to 
green spaces and less stress, as well as lower likelihood of obesity (Nielsen & 
Hansen, 2007).  

A further 25 times, health outcomes were linked to GIS-measured distance to or 
appearance of green space, of which statistically significant positive 
relationships were demonstrated 16 times. Eleven out of 18 discussions reported 
that better health outcomes might be achieved by reducing the GIS-measured 
distance to green space from residential places. However, no such relationships 
were found in the other 7 discussions of GIS-measured distance to green spaces. 
In addition, 7 discussions applied GIS-measured appearance of green 
spaces/parks within a certain distance, of which 5 demonstrated significant 
positive relationships and 2 reported null findings. Therefore, we agree with Van 
den Berg et al. (2015) that the result is a mixed picture of the outcomes of 
empirical research related to proximity of green space and well-being. Not all 
studies confirm the positive effect of proximity. This variation in correlation 
begs for critically discussing the causal pathways assumed in the current 
academic discourse.    

Abundance: The presence of green space within a pre-defined area 

As with the proximity of green space to people’s place of residence, it is logical 
to suspect that the greater the abundance of green spaces in the living 
environment, the healthier residents feel. This association has been tested in 
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dozens of empirical studies through precisely measuring the 
amount/percentage/NDVI/numbers/sizes of green spaces in residents’ living 
environments.   

Out of the 128 discussions of green space measurement, 66 discussions concern 
the abundance of green spaces in the living environment, 62 of which 
demonstrated a significant positive impact on health outcomes. There were three 
ways of measuring the living environment within these studies. First, 35 
discussions used a GIS/Satellite image-measured abundance of green space 
within a pre-defined area around household/household postal code, followed by 
8 discussions based on a pre-defined area around a neighborhood 
center/population-weighted centroid. Finally, 26 discussions concerned 
predefined territories such as neighborhood boundaries, census areas, wards, and 
cities. In addition, another three measures were also used to estimate the 
abundance of nearby green spaces, including numbers of green spaces per a 
certain population (2 discussions), numbers of green spaces within certain areas 
(3 discussions), and the size of the nearest green space (2 discussions).   

One postulated benefit of increasing the ratio of green spaces in the living 
environment is to promote healthy lives by modifying the built environment in 
cities. Among the 95 studies we reviewed, the abundance of green spaces has 
been linked to various health and well-being indicators. A positive and 
significant relationship for green space health benefits was revealed in 93.9% of 
abundance discussions.  

Quality and characteristics of green spaces  

Only 19 discussions out of the 128 analyzed addressed the quality and 
characteristics of the green space by measuring its impact on health benefits, 
accounting for only 14.8% of the total discussions. Sixteen of these studies 
applied a quantitative research method, in which green space quality was 
reported by participants based on their perceptions (e.g., Adjei & Agyei, 2015; 
Sugiyama et al., 2008), objectively measured green space based on GIS maps 
(e.g., De Jong et al., 2012; Van den Bosch et al., 2015), or was examined 
according to other quality criteria (e.g., Van Herzele & De Vries, 2012; Van 
Dillen et al., 2012). Another two studies used a qualitative research method to 
let participants express the relationship between green space quality and health 
benefits (see Peschardt et al., 2016; Plane & Klodawsky, 2013). One study 
combined both quantitative and qualitative research methods (see Carter & 
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Horwitz, 2014). In total, 84.2% of these discussions demonstrated a positive 
relationship between green space quality and health benefits.    

2.4 Discussion 

2.4.1 Imbalance of green space measurement in these studies 

Our review shows that the relationship between nearby green space and health 
outcomes in the existing literature is often, but not always, statistically evident. 
This may be due to a number of choices in these current studies, including 1) 
mainly focusing on the health outcomes from the physical presence of nearby 
green space without including the different environmental features of the green 
spaces; 2) lack of concern about the real-use experience of the physical and social 
environment of the nearby green spaces; and 3) not relating the subjective 
meaning of the nearby green space to health outcomes.  

In the literature review, most studies appear to focus on the influence of the 
physical presence of green space on health outcomes. Both subjective and 
objective measurements were used to examine the presence of green space. 
However, the answers of residents might implicitly have included values they 
attached to them (the green spaces that they have in mind are the ones most 
appreciated by them), or might not (the green spaces that they have in mind are 
just spaces with vegetation, regardless of their attractiveness). The other studies 
applied objective measurements of green space such as the number of pixels on 
GIS maps or remote sensing pictures that are defined as green space. In this 
objective measurement, all green spaces are marked as green without 
differentiating the various environmental features. The results indicated that the 
relationship between green space and health was not always confirmative. The 
proximity to and abundance of nearby green space seemed only to explain a part 
of the relationship. This implies that physical presence might be not present all 
environmental features of green spaces. 

Even if a positivistic stance is justified, there is a problem in defining the physical 
presence of nearby green spaces. In the studies reviewed, fewer studies were 
concerned with the use experience and perception of residents vis-à-vis their 
nearby green space. When using GIS maps or remote sensing data, the question 
is when to define a cell as having the value green. For example, a wide and 
tranquil residential street with lush overhanging trees and small but well-kept 
front gardens may be categorized as infrastructure and residential area on a GIS 
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map, because, strictly speaking, the surface has very little green. However, it 
may be experienced by residents as a very appealing green environment. On a 
remote sensing picture, the canopy of the street might actually cause it to be 
categorized as green. Therefore, the definition problem is profound: What is 
green space, and what is the minimum size it needs to have?  

More importantly, the GIS- and remote sensing-based measurement ignores the 
issue of environmental features. Not every green space has the same 
environmental features. For example, some inaccessible left-over pieces of shrub 
land along a highway ramp, together with some overgrown light industrial sites, 
may lead to a higher calculated percentage of green space for a neighborhood 
than a compact affluent neighborhood centered on a popular well-kept park 
equipped with playgrounds, a running track, and restrooms. The first, 
technically, has much green, which, however, is inaccessible and may even be 
invisible; the second has little green space but with high recreational use. 
Therefore, the geographical information about green space could become more 
accurate by discerning a range of quality categories.   

Whether the apparent positivistic prevalence is necessarily problematic depends 
on the question: Through what mechanisms are nearby green spaces actually 
beneficial to health and well-being? That is an important question, because when 
the nature of the relationship is not known, how can causality be assumed and 
policies designed that effectively improve well-being? In the examples above, 
the mechanisms behind green space and well-being were left implicit and not 
empirically tested. Therefore, we may question why green spaces closer to home 
result in more well-being. When benefits are expected to stem from green spaces’ 
reduction of noise, cleaner air, and attraction of birds, it may not matter if the 
vegetation is inaccessible, invisible, or unattractive. However, when benefits 
come from more outdoor exercise, meeting people when walking the dog, 
recreational walking, feeling the sunshine, the currently prevailing approach 
might be limited.  

Finally, few of these studies in our review have dealt with the subjective meaning 
of nearby green space for the health and well-being of residents. When people 
come in contact with nature, they may develop a sense of belonging to the broad 
nature community (Mayer & Frantz 2004). Nearby green spaces are valuable 
nature resources in the living environment and encompass residents’ daily 
activities. However, a positivist approach treats nearby green space only as a 
space with vegetation cover. It may limit the understanding on the meanings of 
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green space and its impacts on health and well-being. Therefore, key questions 
remain. Is there any evidence implied in this that residents will develop an 
emotional attachment to the nearby green spaces? And will this emotional sense 
of belonging contribute to health and well-being?  

2.4.2 Redressing the positivistic prevalence: from space-thinking to place-
thinking  

In the preceding section, we suggest that studies on the health benefits of parks 
and nature in and around cities apply a positivistic model of “green.” Physical 
proximity and abundance are highly valued, thus revealing space-thinking. The 
phenomenon ‘living environment’ is strongly geographical in nature. Therefore, 
if we combine this observation with the trend from space-thinking with place-
thinking in geographical research, it is surprising that the one underexposed role 
for urban green space in the studies reviewed is human place-bonding, that is, 
between people and the green environment. Within the field of geography, this 
factor has become a major subject, in which strands of theory have emerged that 
refute the idea of the world around us as being foremost a physical phenomenon. 
Rather, geographers now emphasize the fact that people attribute meaning to the 
parts of the world they experience.  

Rise of the people and places perspective 

Shifts within geographical disciplines reflect the thought changes of geographers 
vis-à-vis the best way of addressing problems. One of the most substantial 
changes is an attempt being made by geographers to distinguish the concept of 
place from that of space. The term space was defined as not embodied but an 
empty location for quantification and spatial analysis, appealing to the 
generalizing impulse of science (Cressell, 2004, p. 19). In the 1950s and 1960s, 
spatial science as an approach to human geography was dominated by the 
formulation of scientific law-like explanations of the distribution of phenomena 
(Holloway & Hubbard 2001, p. 9). By defining space as a mere container, this 
positivist approach helped researchers inculcate knowledge on aggregate spatial 
patterns. However, in such a positivistic approach, the unique characteristics of 
places and emotions of individuals are hard to deal with when searching for a 
generalized interpretation of human behavior, which may ignore the complex 
nature of phenomena.     
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The development of the notion of place emerged in the 1970s as a reaction to the 
previous positivist approach in spatial science. The place concept takes the 
element of subjectivity into account (e.g., emotions, experience, and meanings 
attached to places). It is also a complicated approach, because various 
geographers have explored the concept in different ways. However, the central 
argument about place seems related to individual places, including their locations, 
their boundaries, and their associated meanings and practices, as well as deeper 
discussion about place (Cresswell, 2004). For example, geographers such as Yi-
Fu Tuan (1977; 1974) and Edward Relph (1976) made great strides in place 
research (Patterson & Williams, 2005). Tuan introduced the concept of place by 
comparing it with space. He defined place as space with meaning endowed or 
attached to it by people through their daily experience, and space as more 
abstract than place (Tuan 1977, p. 6). Meanwhile, Relph (1976, p. 20) proposed 
“authentic sense of place” to emphasize the importance of the living experience 
in a place, involving the “multifaceted phenomenon of experience”.  

In order to interpret the subjective meanings people attach to places, place 
attachment was developed to stress this emotional bonding between people and 
their places. Since place emphasizes the subjective meaning of place for 
individuals, place attachment has been used to describe the emotional bonds 
between people and their places. This meaningful relationship is supposed to 
emerge when individuals get to know a place and endow it with value (Kyle, 
Graefe, & Manning, 2005). The daily experience of a place may facilitate the 
process of place attachment, since the meaning attached to a place is the result 
of use and daily interactions. This attached meaning is considered important to 
people, since it is an extension of the self and an inseparable part of human 
existence. It resonates with previous existentialist thought. As for existentialist 
researchers, the relationships and interactions between people and their 
environment are essential for people; they contribute to “being in the world” and 
are an invariable attribute in a changing world (Lewicka, 2010).  

The importance of places for health and well-being 

Marmot (2010) suggests that there is a need to address the wider determinants of 
health and well-being. The physical and social environment of places, where 
people experience their daily lives, together with individually related health 
behaviors, are especially and decisively important (Learmonth & Curtis, 2013). 
Meanwhile, the subjective reflection of place – the meanings of place – also 
matters in terms of health and well-being. Together, the physical, social, and 
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subjectively symbolic environment contributes to a “therapeutic landscape,” 
which refers to places that help people stay well by healing (Gelser, 2003).  

The special physical and social environment of place is part of wider health 
determinants. The physical aspects of place, such as the preferred living 
conditions of a neighborhood, are important to health (e.g., Pearson et al., 2014). 
The physical design of a neighborhood has been proven to highly relate to the 
physical activities of neighborhood residents. A case study in Canada indicated 
that young people perceived safe, clean, green, and livable spaces as important 
features for health (Woodgate & Skarlato, 2015). The social environmental 
features of places are gradually being seen as important to health and well-being, 
for example, fair employment and decent work, social protection throughout 
one’s life, and universal healthcare (Marmot et al., 2008). A case study in China, 
indicates that, in the daily experience of older people, the perceived social 
supports contribute to their life satisfaction (Yan et al., 2014). 

The meaning of a place is acquired through the steady accretion of sentiment 
over the years, shaped by the daily intimate experiences of places by individuals 
(Tuan, 1977). The emotional attachment to a certain place will also be 
established through steady accretion. Place attachment gives people a sense of 
security, identity, and relaxation, and is assumed to be positively related to well-
being (Lewicka, 2011). An empirical study shows that elderly people who have 
a sense of place attachment are able to establish both meaning for a place and the 
feeling of security, which contribute to the contingencies of aging and well-being 
of elderly people (Andrews & Phillips 2005). A case study in Aotearoa, New 
Zealand, revealed that the sense of attachment to the physical and social 
environment can promote well-being by using qualitative conversations with 
older people in 83 communities (Wiles et al., 2009). Moreover, Molcar (2008) 
found that place attachment generally related positively to all three subscales 
(existential, religious, and practice) of spiritual well-being. Therefore, spaces 
become relevant through people experiencing them as places. Using awareness 
of “place” and place attachment, green space researchers need to rethink the 
positivistic approach in studying green space and well-being. We therefore 
advocate the need to involve the perspective of the “place” concept that has 
appeared in geography when contributing to well-being studies.  

Positive effects of urban green places  
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The insight that green space-thinking needs to supplemented with green place-
thinking will invite researchers to expand the currently prevailing 
epistemological approach into the realm of a more relational perspective. The 
current epistemological approach links the physical provision of nearby green 
spaces to health and well-being outcomes. A more relational approach may 
contribute to the knowledge of how use perception and the qualities of nearby 
green space may contribute to health and well-being, how emotional attachment 
to nearby green space contributes to health and well-being, and in what ways 
people associate meaning to nearby green space. Two potential aspects of the 
relationship between nearby green space and health in terms of place-thinking 
are the use experience of physical and social environments, and the meaning of 
and emotional attachment to nearby green space.   

The process of exposure to the environmental features (physical and social) of 
nearby green space may be more or less of value to health and well-being 
outcomes in different contexts and for different age groups; this factor has yet to 
be acknowledged sufficiently in existing green space and health research. 
Moreover, the physical presence of nearby green space, and its physical and 
social environmental features may be considered important. Depending on 
personal preferences, the design of green space, green elements, availability of 
activity facilities, and social interactions with other users matter. However, most 
studies (Arriaza, Canas-Ortega, Canas-Madueno, & Ruiz-Aviles, 2004; Hill & 
Daniel, 2007; Howley, 2011; Van Berkel & Verburg, 2014) are based on a visual 
research method that provides participants with photos so that they can estimate 
their preference by sorting and scoring, which may result in certain types of 
elements that are deemed important as use experiences. This inevitably entails 
that well-being benefits depend on the sensory stimuli of green spaces instead of 
real-use experiences. Moreover, the needs of residents may also be culturally 
determined and, therefore, change over time and space. A riverbank with trees 
and grass in a Chicago neighborhood may be appreciated by residents, while a 
similar situation in Mumbai may be detested. The needs of residents also change 
due to shifting life circumstances over time (Bell, Phoenix, Lovell, & Wheeler, 
2014).  

As discussed by Brown and Cummins (2013), studying the meanings that people 
attach to green spaces and the practices they perform within these green spaces 
constitute a vital perspective in terms of knowing the relationship between the 
urban green place and well-being. “Place” and “place attachment” bases are not 
well-acknowledged and even less often studied in green space literature. People 
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may bond to an urban green space through the positive engagement experience 
they attach to the green space. A comparative case study in Taiwan revealed that 
stronger attachment to green space was identified in those neighborhoods where 
residents were encouraged to participate in neighborhood park design than in 
unimproved neighborhoods (Huang, 2010). The engagement experiences, such 
as involvement intention, daily visiting, physical activities, and care-giving 
behavior, potentially elicited health and well-being benefits through emotional 
attachment. For example, care-giving behaviors enabled older widows to 
establish attachment to flowers, trees, and entire gardens, which had a strong 
relational value, helping the widows replace the emotional attachment that they 
had previously shared with their partners (Cristoforetti, Gennai, & Rodeschini, 
2011).  

2.5 Conclusions: proposals for future research to embrace urban green 
place-thinking   

In recent years, researchers have shown a broader interest in health determinants, 
which has then focused on the modification of material and social settings where 
populations are living, as well as on health-related behaviors (Learmonth & 
Curtis, 2013). This challenges both policymakers and urban designers to create 
a livable environment in megacities in order to enhance the well-being of people. 
There has been concern in urban planning and design about urban green spaces 
that play a key role in providing a livable environment and in encouraging a 
healthy lifestyle. In order to provide urban green spaces that are adequate in 
terms of promoting health and well-being benefits, key questions still need to be 
answered, such as: Do we have an adequate theoretical basis for understanding 
the relationship between green space and health, and are we fully aware of the 
mechanisms behind this (Ward Thompson, 2011)? 

In this paper, we aimed to establish whether the place and place-attachment 
approach gives more insight into the health impacts of urban green places, based 
on a critical overview of the prevailing approach in green space and health 
research. By emphasizing the difference between the concept of space and place 
in the field of geography, this paper argues that, instead of only studying urban 
green space, we should also pay attention to urban green place. This involves 
both the affective meanings that people attach to green spaces and the unique 
individual experiences and practices that they perform within green settings that 
are supported by the physical and social-environmental features. This awareness 
will contribute to understanding the mechanism of urban green space in terms of 
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how it is related to health variations and should help identify potential avenues 
for intervention to improve well-being. This more inclusive perspective is more 
in line with the dimensions of the WHO-definition of health, that extends toward 
spiritual, social, emotional and intellectual health, besides the physical 
perspective that is commonly used.  

In regard to green place-thinking, we propose four recommendations for future 
green space and health research.  

First, there could be more work done on examining the influence that emotional 
bonds with nearby green space have on health and well-being, which would fit 
in with a focus on broader understanding of the underlying mechanisms behind 
the relationship between green space and health. In addition to the physical 
presence of green space, the psychological association with nearby green places 
may be an important dimension in understanding their health effects, which 
involves how people subjectively perceive and become attached to the green 
places around them. For empirical research, quantitative measurement of 
attachment to nearby green space (e.g., Zhang et al., 2015) and in-depth 
interviews would be valuable in examining the health outcomes of attachment. 
Studying the combined influence of the physical availability (as a material 
prerequisite) and attachment (as the emotional transmitter) on well-being may 
lead to a more accurate description of beneficial mechanisms. 

Second, should place attachment indeed be proven to matter, interesting insights 
would be gained by analyzing the process of how people construct green-place 
meaning and establish these emotional bonds. Attention might also be focused 
on what kind of use-experience stimulates the forming process in the use-
experience of green space, both positively and negatively, and develops 
meanings that are individual, social, cultural, and political (Main, 2013). It may 
be helpful to conduct implicit association tests to measure the emotional 
attachment to green space in the living environment.  

Third, research work is also needed in terms of exploring which environmental 
features of nearby green spaces facilitate or constrain the health-related 
attachment, in different contexts and age groups. The physical and social 
environmental features in real settings may be important for the use behaviors of 
residents. As we have mentioned before, social context and age-related 
capability are potential factors in actual use-behaviors. Creativity and ingenuity 
in the use of existing research methods, such as GPS and geo-narratives, 
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behavior mapping, field observation, and interviews, may be helpful in capturing 
the experience that people have in their real-life practices, and how people value 
and link these experiences to their health and well-being. In order to provide 
green places with the requisite qualities for different groups of users, comparing 
experiments and survey methods may help to understand why certain types of 
green places are used more, and are more easily related to well-being outcomes. 
In this way, a greater health impact with less physical presence might be 
achieved, adding to a sustainable policy for urban living. 

Finally, further research is also needed to investigate why residents decide not to 
use nearby green space and what influences this decision. If exposure to green 
space is beneficial to health and well-being, how can we persuade people to visit 
nearby green spaces? Insight could be gained into real-life interventions, such as 
providing information on how visiting green spaces will be beneficial to health. 
Comparing green space use-behavior will be helpful for planners and 
policymakers in determining which intervention would have the most significant 
impact.    
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Abstract2 

The positive relationships between urban green space and health have been well 
documented. Little is known, however, about the role of residents’ emotional 
attachment to local green spaces in these relationships, and how attachment to 
green spaces and health may be promoted by the availability of accessible and 
usable green spaces. The present research aimed to examine the links between 
self-reported health, attachment to green space, and the availability of accessible 
and usable green spaces. Data were collected via paper-mailed surveys in two 
neighborhoods (n = 223) of a medium-sized Dutch city in the Netherlands. These 
neighborhoods differ in the perceived and objectively measured accessibility and 
usability of green spaces, but are matched in the physically available amount of 
urban green space, as well as in demographic and socio-economic status, and 
housing conditions. Four dimensions of green space attachment were identified 
through confirmatory factor analysis: place dependence, affective attachment, 
place identity and social bonding. The results show greater attachment to local 
green space and better self-reported mental health in the neighborhood with 
higher availability of accessible and usable green spaces. The two neighborhoods 
did not differ, however, in physical and general health. Structural Equation 
Modelling confirmed the neighborhood differences in green space attachment 
and mental health, and also revealed a positive path from green space attachment 
to mental health. These findings convey the message that we should make green 
places, instead of green spaces. 

Key words: urban green spaces; well-being; availability; place attachment 

                                                      
2 This chapter has been published as:  Zhang, Y., Van Dijk, T., Tang, J., & Van Berg, A. E. (2015). 
Green space attachment and health: A comparative study in two urban 
neighborhoods. International Journal of Environmental Research and Public Health, 12(11), 
14342-14363. 

This paper is one of the two runner ups of “The Unilever Best Paper Award 2015”, organized by 
the International Association for Analytical Psychology, division 4 (Environmental Psychology).  
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3.1 Introduction 

Since the ground breaking work of Kaplan and Kaplan (1989), a burgeoning 
body of literature has emerged on the health benefits of contact with nature. 
Much of this literature has focused on urban green spaces, such as parks, urban 
forests and community gardens, as a readily available type of nearby nature with 
a high potential for health and well-being (Kabisch, Qureshi, & Haase, 2015; 
Lee, 2010). Epidemiological studies have demonstrated that the presence and the 
amount of urban green space are related to public health and health-related 
outcomes like lower mortality and morbidity rates (Maas et al., 2009; Mitchell 
& Popham, 2007), decreased levels of stress (Roe et al., 2013) and increased 
social interactions (Kemperman & Timmermans, 2014; Maas, Van Dillen, 
Verheij, & Groenewegen, 2009). The presence of green spaces has also been 
deemed to stimulate physical exercise (Pretty et al., 2007), but relationships 
between urban green space and physical exercise have been inconsistent and 
contradictory (Maas, Verheij, Spreeuwenberg, & Groenewegen, 2008). 

The emergence of a new “green health paradigm” in people-environment studies 
is to a large extent due to the increased availability of Geographical Information 
Systems (GIS), which enables the objective measurement of green space 
indicators for large areas. Although some studies have used proximity indicators 
like distance to the nearest green space from the home (Reklaitiene et al., 2014), 
the most widely used GIS-indicator is the percentage of green space in the land 
cover of a certain territory around people’s homes. Sometimes the territory is 
defined as a radius around a respondent’s home (see e.g., Astell-Burt, Feng, & 
Kolt, 2013; Bell, Wilson, & Liu, 2008) and sometimes as a predefined 
administrative territory such as a census areas (see e.g., Coutts, Horner, & 
Chapin, 2010; Mowafi et al., 2012). Although this geo-statistical approach 
regards green spaces as flat surfaces in space, the advantages of the method are 
obvious. It takes advantage of the spatial patterning in the data, and it does not 
carry the risk of same source bias (Diez-Roux, 2007). 

Importantly, the evidence for associations between the amount of urban green 
space and health has contributed to establishing quantity standards in green space 
provision in various countries. For instance, 2.78 hectares of green spaces per 
1000 inhabitants is recommended in Bristol’s Parks and Green Space Strategy 
(Bristol City Council, 2008), and European Environment Agency (2011) also 
suggests that the forthcoming EU policy should include “a hierarchy of green 
spaces to be available within a certain catchment per head of population…”. By 
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the year of 2020, Beijing aims to provide 44%–48% of green spaces in urban 
area and 40–45 m2 green spaces for per person (Municipal Commission of Urban 
Planning & Beijing Municipal Bureau of Landscape and Forestry, 2010). 

However, an important limitation of the current evidence base for relations 
between urban green space and health is that green space effectiveness may not 
be in its quantities but in the qualities of green space (e.g., accessibility, 
maintenance etc.) that can facilitate users’ behaviors and stimulate the 
interactions between users and the green space. In general, the health benefits of 
urban green spaces can be expected to increase with increasing accessibility and 
usability of the nearby green spaces (see e.g., Van Dillen, De Vries, 
Groenewegen, Spreeuwenberg, 2012). More specifically, it can be argued that 
the availability of high-quality green spaces that are accessible and usable will 
enable residents to form an affective bond with their local green spaces and 
develop a sense of place attachment that is conducive to health and well-being 
(Korpela, Ylén, Tyrväinen, & Silvennoinen, 2008). 

The present research was designed to empirically test the idea that this 
availability of accessible and usable urban green spaces has additional predictive 
value for the health effects of green space, along with the mere presence or 
amount of green space. In the next paragraphs, we will first review previous 
research on the importance of green space availability for health and well-being, 
followed by a discussion of place attachment as a potential pathway leading from 
green space availability to health. Next, we will present the method and results 
of a survey among inhabitants of two Dutch neighborhoods that were similar in 
the amount of urban green space, but differed in the availability of accessible and 
usable of green space. 

3.1.1 Green space availability and health 

Several researchers have pointed out that besides the quantity of green space, 
quality indicators should also be taken into account when studying the health 
benefits of green space (Marselle, Irvine, Lorenzo-Arribas, & Warber, 2014; Van 
Dillen et al., 2012). Broadly, two types of quality indicators can be distinguished: 
aesthetics indicators, such as naturalness, variety, and landscape type, and use 
indicators, such as accessibility, usability, number of recreation facilities, and 
safety (Marselle et al., 2014). Use indicators may be of especially crucial 
importance. Indeed, when a space is mapped as “green” but inaccessible, not 
walkable, invisible or otherwise unusable, it may not even exist in the mental 
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maps of residents. In the present study, we will use the word “availability” to 
refer to the circumstance that a green space is present and can be actually 
experienced by people. This implies that a green space is accessible and usable 
for whoever chooses to visit the place. By taking availability into account, urban 
green spaces not only exist on maps, but may also play a meaningful role in 
people’s lives. 

There is some evidence for the role of green space availability in the promotion 
of human health (Jennings, Johnson Gaither, & Gragg, 2012). For example, a 
study in Florida found that the accessibility of green spaces, but not the mere 
amount of green space, was associated with decreases in all-cause mortality and 
mortality from cardiovascular diseases (Coutts et al., 2010). A Danish study 
found that usability, as indicated by the presence of walking and cycling routes, 
was positively related to physical activity in the nearest green space, but not to 
physical activity levels in general (Schipperijn, Bentsen, Troelsen, Toftager, & 
Stigsdotter, 2013). These latter findings suggest that relationships between green 
space availability and public health involve more than an increase in general 
physical activity levels. Indeed, as noted by Ward Thompson and Aspinall 
(2011) “natural open space offers opportunities for peace, relaxation, and social 
activities and, for many, physical activity is a secondary benefit, rather than a 
primary purpose in visits”. 

In urban neighborhoods, green space availability may also contribute to place 
attachment as a vital indicator of residents’ health and well-being. Thus far, 
however, green health researchers have paid little attention to place attachment 
as a possible pathway leading from green space availability to health. In the 
following paragraphs, we will discuss the concept of place attachment and its 
relationships with green space and health. 

3.1.2 Place attachment 

The concept of place attachment has drawn attention from environmental 
psychology (Scannell & Gifford, 2010), human geography (Stedman, 2006; 
Tuan, 1977), urban planning (Manzo, 2006), and natural resource management 
(Budruk, Thomas, & Tyrrell, 2009; Kyle, Graefe, Manning, & Bacon, 2004). In 
this paper, the working definition of place attachment is derived from 
environmental psychology and human geography. It describes the emotional 
attachment between people and places where people endow values by steady 
accretion of sentiment (Tuan, 1977). 



Chapter 3 | Green Space Attachment and Health   

  
  56 

Human geographers have since long emphasized that attachment to places helps 
to foster a sense of well-being (Altman & Low, 1992, p. 2). It is assumed that a 
person requires a sense of belonging, self-esteem and security through feelings 
of attachment to places (Proshansky, Fabian, & Kaminoff, 1983) and often 
unconsciously longs for the places where he or she feels attached (Marcus, 1995; 
Proshansky et al., 1983). Place attachment has been empirically linked to health 
and well-being (e.g., Molcar, 2008; Rollero & De Piccoli, 2010; Theodori, 
2001). For example, a survey among 443 first-year undergraduates of an Italian 
university indicated that attachment to neighborhoods and cities positively 
impacts social well-being in terms of five dimensions including social 
integration, acceptance, contribution, actualization and coherence (Rollero & De 
Piccoli, 2010). A case study of four communities in Pennsylvania revealed that 
greater community attachment results in better perceived well-being (Theodori, 
2001). Furthermore, the strength of place attachment has been linked to physical 
predictors (Lewicka, 2011). Certain physical features of a place can make it 
easier for people to become attached to that place (Kaplan, 1984). For instance, 
in a case study in a retirement community, physical features such as close 
walking distance to the central activity building and better access to outdoor 
garden space were found to be essential physical features of place attachment, 
because they may support social interactions (Sugihara & Evans, 2000). In terms 
of green spaces, their availability may be of key importance for people to foster 
a sense of attachment. However, limited research has tied place attachment to 
the availability of green space, and measured the impact of green space 
attachment on health and well-being. 

3.1.3 Green space attachment: a four-dimensional concept 

Research has shown that the majority of people’s favorite places consist of 
natural places (Korpela, Ylén, Tyrväinen, & Silvennoinen, 2009). These findings 
may be interpreted as a manifestation of biophilia, or an innate predisposition to 
affiliate with natural places and other life-like processes (Kellert &Wilson, 1993; 
Wilson, 1984). Given people’s strong tendency to connect with nature, it seems 
appropriate to distinguish “green space attachment” as a special form of place 
attachment that is highly significant to people. Indeed, previous research 
suggests that attachment to natural places is a more powerful predictor of 
positive outcomes like pro-environmental behaviors than attachment to the 
social, civic elements of a place (Scannell & Gifford, 2010). In order to capture 
the full scope of residents’ attachment to urban green spaces in the neighborhood 
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environment, we adopt a multi-structural concept of place attachment, which 
includes place dependence, affective attachment, place identity and social 
bonding (Kyle et al., 2004; Ramkissoon, Smith, & Weiler, 2013; Wynveen, 
Kyle, & Sutton, 2012). 

Place dependence can be described as functional attachment to a place, related 
to the quality of the place in satisfying occupants’ needs and ambitions and how 
well it serves over alternative places (Stokols & Shumaker, 1981). This 
functional attachment may be strongly associated with the perception of the 
unique characteristics of a place for hiking, camping, fishing, scenic enjoyment 
etc. (Williams, Patterson, Roggenbuck, & Watson, 1992). In terms of green 
spaces, place dependence represents how residents depend on urban green space 
in their neighborhood environment for activities and behavioral tendencies, and 
are less willing to use other green spaces. 

Affective attachment has been conceptualized to describe the affective bonds 
between people and their environment through interaction (Milligan, 1998). 
Tuan (1974) developed the concept of “topophilia” referring to the affective 
bond, and he emphasized we have to know places through perception and 
experience. This affective bond can be either positive or negative to individuals 
(Kals, Schumacher, & Montada, 1999). The positive affective bonds between 
people and their environment can be formed via the positive perception and 
experience of places (Brown, Perkins, & Brown, 2003) and it can be 
characterized by the tendency of maintaining a closeness to such places. In terms 
of green spaces, affective attachment to nature settings has also been referred to 
as “connectedness to nature”, or a sense of belonging to the natural world (Mayer 
& Frantz, 2009). 

Place identity is “those dimensions of self that define the individual’s personal 
identity in relation to the physical environment by means of a complex pattern 
of conscious and unconscious ideas, beliefs, preferences, feelings, values, goals 
and behavioral tendency and skills relevant to this environment” (Proshansky, 
1978, p. 155). Williams et al. (1992) assumed that a place can become an 
important part of oneself due to the place satisfying particular needs and goals 
of oneself, resulting in emotional bonds to the place. In terms of green space, 
place identity is considered as to what extent residents feel that the urban green 
space in their neighborhood environment contributes to their identity. 
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Interactions in places also generate interpersonal relationships (Scannell & 
Gifford, 2014) through shared meaning and experiences in the places (Mesch & 
Manor, 1998). This social bonding is the most consistent recourse of attachment 
to places (Guest & Lee, 1983). Urban green spaces can provide vital places 
where people’s experience can be shared and interpersonal relationships can be 
formed (Peters, Elands, & Buijs, 2010). Here, we refer to the social bonding 
dimension of green space as the social relationship maintained through the 
people-place interactions. 

The four-dimensional concept of place attachment has been applied in many 
different studies, and acceptable levels of reliability and validity have been 
reported (e.g., Kyle et al., 2004; Ramkissoon et al., 2013; Wynveen et al., 2012). 
For example, a survey study among visitors of an Australia’s Great Barrier Reef 
Marine Park showed that visitors’ evaluation of the park was positively related 
to their attachment to the park, as measured by the four-dimensional place 
attachment concept (Wynveen et al., 2012). Another survey among visitors at 
the Dandenong Ranges National Park, in Australia, revealed that visitors with a 
high attachment to the park showed a higher intention to engage in pro-
environmental behaviors than visitors with a low attachment to the park 
(Ramkissoon et al., 2013). To the extent of our knowledge, the four-dimensional 
concept of place attachment has not yet been applied in the urban residential 
context to study relationships between attachment to urban green space and 
health. 

3.1.4 The present research and hypotheses 

In the present study, we examined the impacts of urban green space availability 
and attachment on residents’ self-reported mental, physical and general health. 
We selected two neighborhoods that were very similar in the amount of green 
space as indicated by GIS maps, as well as socio-demographic background and 
other determinants of well-being, but differed in green space availability. We 
conducted a survey in which we asked respondents to rate their health, as well 
as provide other information on their use of nearby green spaces. We 
hypothesized that: (1) attachment to green space and self-reported health are 
greater in the neighborhood with higher green space availability; (2) availability 
of green space is positively related to both green space attachment and self-
reported health; and (3) there is a positive path from green space attachment to 
self-reported health. 
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3.2 Methods 

3.2.1 Neighborhood selection approach 

Groningen is the capital city of a province situated in the north of the 
Netherlands. It has a population of 195,415 (2013), and administratively the city 
is divided into 10 Wijk-districts, each district containing four to 10 Buurt-
Neighborhoods, yielding 70 neighborhoods in total. Statistics Netherlands 
indicates a neighborhood is considered to be homogenous in socio-economic 
structure and function such as residential use, work function, or recreational 
purposes (Statistics Netherlands, 2013). 

In order to test our hypotheses, we selected two neighborhoods that are similar 
in the physical amount of green spaces, demographic and socio-economic status, 
and housing conditions, but that differ in green space availability. Following the 
neighborhood selection procedure used by Van Herzele and De Vries (2012), 
three steps were applied to select the two neighborhoods. 

First, the percentage of urban green spaces in each neighborhood environment 
was measured using a GIS dataset. For this study, land cover data were used from 
the Top10NL (the topographic map of the Netherlands, scale 1: 10,000, made in 
2013), the most detailed dataset from Dutch National Mapping Agency 
(Kadaster), which is an objective vector dataset, made from aerial photographs, 
field surveys and existing files. A 400m buffer around the domain of the 
neighborhood was created that presents the land cover of neighborhood 
environment within a reasonable walkable distance of 10–15 min. This way of 
measuring the neighborhood green space has been recommended by Saelens, 
Sallis, Black and Chen (2003) and Pikora Giles-Corti, Bull, Jamrozik and Donovan 
(2003), and has previously been applied by Leslie, Sugiyama, Ierodiaconou and 
Kremer (2010). We measured the neighborhood green spaces including all public 
natural areas such as parks, lawns, urban forests and other vegetated land cover. 
Based on these results, the Groningen neighborhoods were divided into groups 
with similar percentages of green spaces and total neighborhood environmental 
sizes. 

Second, in order to identify neighborhoods with similar population 
characteristics and housing conditions we adopted the neighborhood typology 
procedure elaborated by Vanneste (2004) that was applied in Vanneste, Thomas 
and Goossens (2007) and Van Herzele and De Vries (2012). Thus, we identified 
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neighborhoods with similar demographics information (population density, age 
structure, ethnicity and household structure), socio-economic status (income and 
car ownership) and housing conditions (percentage of rented accommodation, 
age of dwellings, per house value and building density within neighborhood 
buffer area). The census data were derived from the 2011 Statistics Netherlands 
dataset “Kerncijfers wijken en buurten” (Statistics Netherlands, 2011). With this 
procedure, only three pairs of neighborhoods met our criteria. 

From these three sets, we evaluated which pair(s) of neighborhoods differed in 
neighborhood green space availability in terms of accessibility and usability. By 
means of GIS and field observation we compared accessibility and usability 
within the neighborhood environment. As suggested in the research of Van 
Herzele and Wiedemann (2003), we took into account the accessibility and 
usability of the green spaces and the main effects of barriers (e.g., reserved land 
with bad maintenance, green spaces beside highway with no access). The 
neighborhoods of De Hoogte and Corpus Den Hoorn-Noord (or “Corpus-
Noord”, as we will refer to it in this paper) showed the strongest contrast in 
neighborhood green space availability. 

3.2.2 General description of the two selected neighborhoods 

De Hoogte is located in the northern part of Groningen, which was originally 
built in the 1920s, while Corpus-Noord is in the southern part, built in the 1950s 
(Figure 3.1). The types of houses in both neighborhoods are mixed, including 
flats of four to five floors on average, detached houses, semi-detached houses, 
and town houses. Flats and houses are usually separated by a green space. Most 
detached houses and semidetached houses are around two or three story high, 
usually with a front or back yard garden. 
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Figure 3.1  

The neighborhoods of De Hoogte (north); and Corpus-Noord (south). 

Although our selection procedure identified the two neighborhoods as a 
relatively similar set within the entire number of neighborhoods in Groningen, 
there were some notable differences in socio-economic characteristics (Table 
3.1). Among other things, De Hoogte was somewhat more densely populated 
than Corpus-Noord, and De Hoogte also contained more low income households, 
and more rental houses. These differences suggest that De Hoogte was of slightly 
lower socio-economic status than Corpus-Noord, which is indicative of a lower 
health status of the population. However, De Hoogte also had a somewhat higher 
percentage of men, and more residents in younger age categories, which could 
positively influence the health status of the population (since women and the 
elderly are known to be more prone to bad health). Thus, the socio-demographic 
differences between the two neighborhoods do not raise concern that there may 
be large a priori differences in health status between the two neighborhoods. 
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Table 3.1   

Characteristics of the two neighborhoods calculated from GIS and census data 
(Statistics Netherlands, 2011). 

Characteristic De Hoogte Corpus-Noord 
Size of neighborhood with buffer area (in Ha) 265.8 293.3 
% of urban green spaces 28.9% 24.7% 
population density (persons/Ha) 52.9 47.9 
Gender (% female) 46.6% 54.2% 
≤24 years 34% 22% 
25–44 years 41% 30% 
44–64 years 19% 20% 
≥65 years 7% 28% 
Income (% low) 62% 49% 
House ownership (% rented) 93% 69% 
Car ownership per household 0.3 0.5 
Average distance to supermarket (in km) 0.5 0.4 
Average distance to restaurant (in km) 0.4 0.9 
Number of secondary schools within 5 km of 
the home 

10 9 

3.2.3 Green space characteristics 

Percentage of green spaces in the neighborhood and its surrounding 
environment, calculated from GIS, is somewhat lower in Corpus-Noord (24.7%) 
than in De Hoogte (28.9%). However, the most distinguishing difference, as 
intended, is that the Corpus-Noord has more accessible and usable green spaces 
(75%) than De Hoogte (46%). The availability of green spaces was determined 
through GIS analyses and field observations, carried out by one of the 
researchers. Green spaces mapped in the GIS were visited and their accessibility 
and usability were marked and determined (Table 3.2). If a green space was not 
fully publicly accessible or lacked using possibilities, it was marked as lacking 
in availability. For example, a football court is not accessible for residents and a 
cemetery is aimed at a specific group of users and only has limited opening 
hours. Leftover green spaces alongside highways or vacant land with weeds were 
also identified as green spaces with a low use potential. 
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Table 3.2  

Overview of inaccessible and less usable green spaces in the two neighborhoods. 

Type 

Corpus-Noord De Hoogte 

Number 
% of Total  

Green Spaces Number 
% of Total  

Green 
Spaces 

Less usable green: cemetery 0 0 2 5% 
Inaccessible green: sport court 2 20% 0 0 
Leftover or undeveloped green 

(alongside high way) 
 5%  49% 

Total 2 25% 2 54% 
 

Both neighborhoods are adjacent to big city parks with Noorderplantsoen park 
adjoining De Hoogte and Stadspark park in Corpus-Noord, both of which parks 
are accessible and usable for the residents. With regard to the other surrounding 
greenspace in the 400 m buffers around the neighborhoods, there are more 
obstacles in De Hoogte than in Corpus-Noord to reach these spaces. In De 
Hoogte, a highway crosses the northern part; a railway goes along the west side; 
and a canal is on the northern side of the neighborhood. Corpus-Noord also 
contains three main obstacles. A canal together with a highway are adjacent to 
the east side and another highway is on the northern side of the neighborhood. 
When looked at in more detail, the canal and the highway in Corpus-Noord 
maintain a suitable distance from the residential areas. A paved cycling road 
alongside the canal allows people to access the green spaces and it also provides 
a good recreational experience for visitors (Figure 3.2). By contrast, both the 
highway and railway in De Hoogte are very close to the houses and there are no 
facilities for them to be traversed, which makes it very difficult for residents to 
visit the green spaces on the other side of the highway and railway even though 
physically the green space is nearby. 
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Figure 3.2  

Impressions of green spaces in the two neighborhoods: Green space next to the 
highway in Corpus-Noord (left); and the highway next to the residential area in 
De Hoogte (right). 

With respect to green spaces within the two neighborhoods and their surrounding 
environment, we noted that there were two cemeteries in De Hoogte, which are 
not open the whole day long, while there was an inaccessible football court in 
Corpus-Noord. However, as shown in Table 3.2, by far the highest percentage of 
inaccessible green was formed by leftover green alongside highways in De 
Hoogte. 

3.2.4 Survey design 

Data were collected by means of paper-mailed questionnaires that were 
randomly distributed in the two neighborhoods in June 2014. The principal 
investigator personally visited the neighborhoods and put a questionnaire in the 
mailbox of every one out of two households. In total, around 2750 questionnaires 
were distributed this way. Residents received a mail-back envelope and a letter 
with a questionnaire and a short introduction of the study. The introduction 
indicated that their responses would be treated anonymously and contained a link 
to the website address of the online survey. The questionnaire was in Dutch as 
the majority of households are Dutch, but an English version was available 
online. A pilot test was done to ensure readability, question clarity and 
acceptability (cf. Van Herzele & De Vries, 2012). 

The questionnaire was divided into four parts. The first part consisted of 
questions on socio-demographic characteristics, including years of education, 
household net income per month by seven levels (<1000, 1000–2000, 2000–
3000, 3000–4000, 4000–5000, 5000–6000, >6000 euro), age, gender, living 
period in the neighborhood, and frequency of visiting the neighborhood green 
spaces measured on a five-point scale (seldom or never, monthly, weekly, 
several times a week and daily). 

In the second part of the questionnaire, green space attachment was measured by 
place dependence (four items), affective attachment (three items), place identity 
(three items) and social bonding (four items). The questions of place attachment 
were derived from Kyle et al. (2004) and Wynveen et al. (2012) with a little 
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modification, and were measured on a five-point scale, ranging from “strongly 
disagree” to “strongly agree”. 

The third part consisted of questions on self-reported health and satisfaction with 
one’s life and neighborhood. Self-reported health was measured by three 
indicators: mental health, physical health and general health. Mental health was 
measured by the Mental Health Inventory (MHI-5) from the Short-Form 36 
(Berwick et al., 1991), which included five questions on a 6-point scale. Scores 
on this measure were derived by calculating the average of the responses to the 
six questions. Physical health was measured with a single question from the 
SCL-90R (Arrindell & Ettema, 1991), saying “In the last month, to what extent 
have you been bothered by the following 12 physical symptoms: headache, 
dizziness, chest or heart pain…” Responses were given on a 5-point scale 
ranging from “not at all” to “very much”. Self-reported general health was 
estimated by the question “In general, how would you rate your health on a 5-
point scale ranging from poor to excellent”. The questions on life- and 
neighborhood satisfaction are beyond the scope of the present discussion and 
will not be elaborated on here. 

The fourth part of the questionnaire consisted of questions on residents’ 
perceptions of neighborhood green space and their participation in activities in 
nearby green space. Most of these questions are not relevant for the present 
discussion and will be reported elsewhere. Two questions on perceived 
accessibility of green spaces (“green spaces in my neighborhood are easily 
accessed, there many access points, enough walking paths, roads around are not 
busy”) and perceived presence of amenities (“green spaces in my neighborhood 
provide amenities for sitting, picnic tables, litter bins, sign and lighting at night”) 
were used as a check on the validity of our GIS analyses of differences in green 
space availability. Responses to these questions were measured on a 5-point 
scale ranging from “strongly disagree” to “strongly agree”. 

3.2.5 Data analysis 

Confirmatory factor analyses (CFA) were used to assess whether the second-
order factor model of the green space attachment with four sub-dimension fits 
with the data. This was done with the software LISREL 8.80. Differences in self-
reported health and green space attachment between the two neighborhoods were 
tested with one-way MANOVA analysis. If there were significant differences 
between the neighborhoods in green space attachment or health indicators, a 
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Structural Equation Model (SEM) approach was used to examine the pathways 
between green space availability, green space attachment and the health variables 
in the whole sample. Path relationships and coefficients were measured by the 
maximum likelihood methods in LISREL. 

3.3 Results 

3.3.1 Descriptive statistics  

In total, 276 questionnaires were returned, of which nine were from the online 
survey. However, 28 questionnaires were returned empty and another 25 
contained too many (>5 per respondent) missing values, leaving 223 
questionnaires with (almost) complete data available for analysis. The net 
responses were 90 in De Hoogte and 133 in Corpus-Noord. The overall response 
rate is 8.1%, with 7.2% for De Hoogte and 8.7% for Corpus-Noord. Occasional 
missing values (<1%) were imputed using the Expectation-maximization method 
in SPSS.  

The socio-demographic characteristics of the two neighborhoods as reported by 
the respondents are presented in Table 3.3. The results largely confirm the data 
from the census as presented in Table 3.1. There were slightly more households 
with a low income (and less households with a high income) in De Hoogte than 
in Corpus-Noord, and the average age of respondents in De Hoogte was lower 
than in Corpus-Noord. The lower age of respondents may explain the differences 
in living period between the two samples. The percentage of female respondents 
in Corpus-Noord was very similar to the census data (55.6% sample vs. 54.2% 
census), but female participants in De Hoogte were apparently more likely to 
respond to the survey (61.1% sample vs. 46.6 census). 

Table 3.3  

Self-reported socio-demographic statistics of the participants from the two 
neighborhoods. 

Characteristics De Hoogte Corpus-Noord Total 
Socio-demographic characteristics    
Respondents 90 133 223 
Female (%) 61.1 55.6 42.2 
Average age (years) 39 49.6 45.4 
Years of education (years) 16 14.2 14.9 
Household net income (%)    
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low (<1000 euro) 27.8% 17.3% 21.5% 
middle (1000–4000 euro) 68.9% 70.7% 70.0% 
high (>4000 euro) 3.3% 12.0% 8.5% 
Years of residence in the 
neighborhood 

8.3 13.1 11.2 

Frequency of visiting green spaces (%)    
Daily to weekly  63.3% 72.2% 68.6% 
Monthly to never  36.7% 27.8% 31.4% 

 

3.3.2 Manipulation check: perceived availability of green space 

A one-way MANOVA showed that the two neighborhoods differ significantly 
in perceived accessibility of the green spaces, F(1, 221) = 6.33, p < 0.05, ηp

2 = 
0.03, and perceived presence of amenities, F(1, 221) = 20.32, p < 0.001, ηp

2 = 
0.08. Corpus Noord was rated significantly more accessible (M = 3.9, SD = 0.62) 
than De Hoogte (M = 3.66, SD = 0.81). Corpus Noord was also perceived to have 
more amenities (M = 3.37, SD = 1.02) than De Hoogte (M = 2.74, SD = 1.01). 
These findings are consistent with our GIS analyses of the differences in green 
space availability between the two neighborhoods. 

3.3.3 Green space attachment 

A second order Confirmatory Factor Analysis (CFA) with maximum likelihood 
method was applied in LISREL to determine whether the four-dimensional 
structure of the green space attachment scale was confirmed by the data. As 
shown in Table 3.4, all factor loadings, both the first-order and second-order 
factor loadings, ranged from 0.56 to 0.92, and thus were higher than the 
acceptable factor loading of 0.5 (Cabrera-Nguyen, 2010), and were also 
statistically significant at p < 0.001. Consequently, the four-dimensional 
structure can be confirmed. The composite reliability values of all the five latent 
variables were higher than the recommended 0.6 (Bagozzi & Yi, 1988), which 
suggests that the five indicators provide reliable measurement of the construct of 
green space attachment. Indices of the measurement model all met the above 
goodness-of-fit standards (χ2(73) = 154.41, p < 0.01, RMSEA = 0.071, SRMR = 
0.051, CFI = 0.98, PGFI = 0.63, PNFI = 0.77). Therefore, we can conclude the 
second-order attachment model had a good model fit. 
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Table 3.4  

Measurement model of second-order factor green space attachment. 

Latent Variable Indicators Factor  
Loading 

t-
Value 

Composite  
Reliability 

Green space attachment   0.83 
Place dependence 0.56 7.49 0.84 
PD1 I enjoy visiting green spaces in my own  
neighborhood more than visiting any other green spaces 

0.85 -  

PD2 I get more satisfaction out of visiting green space in 
my own  
neighborhood than I get from visiting green spaces 
elsewhere 

0.84 13.63  

PD3 I prefer the green space in my own neighborhood 
over other  
green spaces for the recreational activities that I enjoy 
most 

0.73 11.62  

PD4 I wouldn’t substitute any other green spaces for  
the green spaces in my own neighborhood  0.60 9.15  

Affective attachment  0.94 12.39 0.92 
AA1 The green spaces in my neighborhood mean a lot to 
me 0.82 -  

AA2 I am very attached to the green spaces in my living 
environment 

0.91 16.96  

AA3 I feel a strong sense of belonging to  
green spaces in my living environment 0.92 17.27  

Place identity  0.83 11.89 0.88 
PI1 I feel that green spaces in my living environment are 
part of me 0.90 -  

PI2 I identify strongly with the green space in my living 
environment 

0.89 18.00  

PI3 Visiting green spaces in my living  
environment says a lot about who I am 0.73 13.20  

Social Bonding  0.60 7.64 0.86 
SB1 The time spent in the green spaces in my 
neighborhood  
allows me to bond with my family and friends 

0.77 -  

SB2 I have a lot of fond memories of past experiences  
with family in green spaces in my living environment 

0.79 11.67  

SB3 Visiting green space in the neighborhood allows  
me to spend time with my friends and family 0.77 11.31  

SB4 I associate special people in my life  
with green space in my living environment 

0.78 11.52  

 



   Green Space Attachment and Health | Chapter 3 

 
  69 

3.3.4 Green space attachment and health by neighborhoods 

A one-way MANOVA on the weighted averages of the items loading on the 
green space attachment dimensions showed that respondents from Corpus-Noord 
report a significantly higher level of attachment to their neighborhood green 
spaces than respondents from De Hoogte on all dimensions of attachment (Table 
3.5). 

Table 3.5 

Mean scores on dimensions of green space attachment and health measures in  
the two neighborhoods (range 1–5, standard deviations between brackets). 

Variable 

De Hoogte  
(Low Green Space  

Accessibility/Usability)  
(n = 90) 

Corpus-Noord  
(High Green Space  

Accessibility/Usability)  
(n = 133) 

F p ηp2 

Place 
Dependence 

2.34 (0.74) 2.66 (0.74) 9.82 0.002 0.043 

Affective 
attachment 

2.62 (0.88) 2.95 (0.77) 9.00 0.003 0.039 

Place 
Identity 

2.81 (1.08) 3.23 (0.94) 9.40 0.002 0.041 

Social 
Bonding 

1.91 (0.78) 2.30 (0.70) 14.87 0.000 0.063 

Mental 
Health 

4.65 (0.75) 4.89 (0.57) 7.79 0.006 0.034 

Physical 
Health 

3.96 (1.02) 4.02 (0.91) 0.24 0.629 0.001 

General 
Health 

3.26 (1.0) 3.18 (0.90) 0.34 0.558 0.002 

 

Consistent with our expectations, the mean value of mental health in De Hoogte 
was significantly lower than that of respondents in Corpus-Noord, mean 
difference = −0.24. There were, however, no significant differences between the 
neighborhoods in the mean values of physical and general health. Given the 
significant differences in mental health between the two neighborhoods, it is 
possible that these differences are related to green space availability and green 
space attachment. In the next step, a structural equation model was set to measure 
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the relationship between green availability, green space attachment and mental 
health. 

3.3.5 Structural equation model 

A SEM was specified to estimate the relationship between green space 
availability, green space attachment and mental health while taking into account 
the influences of socio-demographic status, frequency of visiting neighborhood 
green spaces and length of residence in the neighborhood. In the literature, length 
of residence and visiting frequency have been considered to be predictors of 
place attachment, and age, education and income show erratic patterns of 
associations with place attachment (Lewicka, 2011). The socio-demographic 
status may moderate the impacts of green space availability on mental health. 
Green space availability, as indicated by the neighborhood, was included in the 
model as a dummy variable. We used maximum likelihood method to estimate 
each path relationship. 

The results of the SEM are presented in Figure 3.3. The model fit-statistics 
suggest a good fit: (χ2(245) = 329.45, p < 0.001, RMSEA = 0.039, SRMR = 
0.058, CFI = 0.98, PGFI = 0.67, PNFI = 0.77). In line with the findings of the 
CFA, the measurement model suggests a good fit between the data and the latent 
constructs of green space attachment and mental health. The composite 
reliability of the six endogenous latent variables was higher than the required 
0.6. These results confirm that the measurement model is a reliable construct and 
has a good discriminate validity. 

The structural model reports the relationships among the latent variables and the 
relationships between latent variables and exogenous variables. Consistent with 
the previously found differences between the neighborhoods, neighborhood (as 
an indicator of availability of green space) has a positive and significant 
influence on green space attachment, β = 0.15, t(245) = 2.16, p < 0.05, as well as 
on mental health, β = 0.15, t(245) = 2.10, p < 0.05. Furthermore consistent with 
our expectations, there is a marginally significant relationship between green 
space attachment and mental health, β = 0.15, t(245) = 1.89, p = 0.06. Age and 
green space visiting frequency are significant and positive predictors of 
emotional attachment to green space with coefficients of 0.26 and 0.30, 
respectively. This indicates that older people tend to be more attached to 
neighborhood green spaces than younger people, and that increasing the visiting 
frequency helps to foster a sense of green space attachment. In contrast to our 
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expectation, although the coefficient is positive, β = 0.14, the length of residence 
does not significantly impact green space attachment, t(245) = 1.60, p > 0.11. 
Green space attachment is also not significantly related to years of education, p 
> 0.99, and income, p > 0.12. Years of education, β = 0.18, t(245) = 2.58, p < 
0.05, and income, β = 0.19, t(245) = 2.72, p < 0.01, are positively related to 
mental health. However, there is no significant association between age and 
mental health, β = 0, t(245) = 0.03, p > 0.97). 

 

Figure 3.3  

Standardized results of the structural equation modelling, * p < 0.10, ** p < 0.05, 
*** p < 0.01. Note: PD1-PD4, AA1-AA3, PI1-PI3, and SB1-SB4 are indicators 
of the four latent variables of green space attachment shown in Table 4, and MH1-
MH5 refer to indicators of mental health. X1–X6 are a set of exogenous variables 
which correspond to visiting frequency, length of residence, neighborhood, age, 
education and income. 

3.4 Discussion 

This study provides empirical support for the idea that besides the quantity of 
urban green space, the availability of, and attachment to, green spaces may 
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contribute to its health effects. We performed a comparative study in two urban 
neighborhoods in a Dutch city that are quite similar in the amount of green 
spaces, socio-demographic status and other environmental characteristics, but 
differ in the availability of accessible and usable green space, as indicated by 
GIS data, field observations and residents’ perceptions. By means of a survey we 
collected data on residents’ attachment to green space and their self-reported 
general, physical and mental health. Structural equation modelling was used to 
further examine differences in green space attachment and mental health 
between the two neighborhoods. 

3.4.1 Green space availability and green space attachment 

Our findings show that residents of the neighborhood with high availability of 
accessible and usable green spaces report stronger attachment to green space in 
their neighborhood than residents of the neighborhood with low availability of 
such green spaces on each of four dimensions of green space attachment: place 
dependence, affective attachment, place identity and social bonding. These 
relationships are confirmed in a Structural Equation Model, controlling for the 
influence of socio-demographic variables. A relationship between availability of, 
and attachment to, green space is consistent with previous research showing that 
place attachment may be facilitated by physical characteristics like proximity 
and accessibility (Sugihara & Evans, 2000). However, to our knowledge, this is 
the first study in which attachment to green spaces in particular has been linked 
to physical characteristics of those green spaces. 

Theoretically, a link between green space availability and attachment may be 
explained by the fact that residents in neighborhoods with accessible and usable 
green space have more and/or longer or otherwise more intensive interactions 
with the green spaces, thus providing them with more opportunities to become 
connected to the green space (Peters et al., 2010). This explanation was not 
supported by our data, as residents of the two neighborhoods reported similar 
visiting frequency to the green spaces in their neighborhood. It should be noted, 
however, that visiting frequency was measured with only one single question, 
which may not have been sensitive to capture subtle differences in contact with 
green space between the two neighborhoods in terms of staying time and the kind 
of activities performed. 



   Green Space Attachment and Health | Chapter 3 

 
  73 

3.4.2 Health differences 

Residents in the neighborhood with a high availability of accessible and usable 
green spaces reported significantly better mental health than residents in the 
neighborhood with a low availability of such spaces. This finding is consistent 
with the idea that direct experience with nature is a powerful way of obtaining 
relief from stress and other mental problems (Van den Berg, Hartig, & Staats, 
2007). Residents in the neighborhood with a high availability of accessible and 
usable green spaces presumably have more such opportunities than residents in 
the neighborhood where a large percentage of the green space is unusable or 
inaccessible. 

Prevailing theories state that contact with green space improves mental health 
via the recovery of attention fatigue and stress (Kaplan & Kaplan, 1989; Ulrich 
et al., 1991). Alternatively, it has been suggested that mental health effects of 
green space may derive from residents’ emotional attachment, or connectedness, 
to green spaces (Mayer & Frantz, 2004). In the present study, mental health was 
indeed weakly, but positively, related to green space attachment. This finding 
resonates with a growing literature highlighting the importance of a sense of 
connectedness to the natural world for people’s well-being and health (Cervinka, 
Röderer, & Hefler, 2011). In addition, the positive association between green 
space attachment and mental health corroborates the theoretical assumption that 
place attachment leads to improved well-being (see Altman & Low, 1992; 
Lewicka, 2011). However, this attachment may be also formed by repeated 
positive, healthy and restorative, experiences with green spaces in people’s 
everyday lives. Therefore, it might be possible that better mental health fosters a 
sense of green space attachment, instead of green space attachment fostering 
better mental health. Such reverse causality cannot be excluded based on the 
present, correlational, data. 

Self-reported physical and general health did not significantly differ between the 
two neighborhoods. These findings are largely consistent with previous research, 
which have also found that green space is more important for mental health than 
for general and physical health (Groenewegen, Van den Berg, Maas, Verheij, & 
De Vries, 2012; Sugiyama, Leslie, Giles-Corti, & Owen, 2008). In 
neighborhoods with a low green space availability the lack of accessible and 
usable green spaces might be complemented by other neighborhood 
characteristics such as walkable streets and playgrounds to support walking, 
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jogging and other physical activities, which are known to contribute to general 
and physical health. 

3.4.3 Other predictors of green space attachment and mental health 

In the present study, we developed a new measure of green space attachment 
based on previous four-dimensional conceptualizations of place attachment 
(Kyle et al., 2004; Ramkissoon et al., 2013; Wynveen et al., 2012). Besides 
associations with green space availability and mental health, ratings of green 
space attachment were also significantly and meaningfully related to several 
socio-demographic characteristics. Importantly, we found that frequency of 
visits to neighborhood green space is significantly positive related to green space 
attachment. A case study in the Netherlands also found that the more often 
people visit an urban park, the more connected and attached they are to it (Peters 
et al., 2010). Our data also show that older residents are more likely to attach to 
green space than younger people. This may be because older people are less 
mobile than young people, and may have more time to visit the green spaces in 
their neighborhood. Education and income were not associated with green space 
attachment but were positively related to mental health. These findings suggest 
that people with a higher socio-economic status may have more personal 
resources to maintain and regulate their mental health, and are therefore less 
dependent on neighborhood resources (Johnsen, 2011). Length of residence, 
although positively related to green space attachment, was not a significant 
predictor of place attachment. Previously, Scannell and Gifford (2010) also did 
not find significant relationships between length of residence and natural place 
attachment (a concept similar to green space attachment). 

3.4.4 Limitations and suggestions for future research 

The main strength of the present study is that it combines insights from 
geography and psychology to understand health effects of neighborhood green 
space. Nevertheless, the research is not without limitations. A first limitation is 
that, despite our careful precautions to select neighborhoods that were similar in 
all respects but green space availability, we noticed some differences between 
the two neighborhoods in the sample data as well as compared with the census 
data on social-demographic characteristics (e.g., mean age of the two 
neighborhoods). Although the main socio-demographic variables have been 
taken into account in the SEM, it cannot be ruled out that part of the 
neighborhood differences in green space attachment and mental health were 
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caused by differences in the social-demographic composition of the 
neighborhoods. A second limitation is that we only used self-report measures of 
health, we did not use medical records or other more objective measures of 
health. Although green space availability was derived from a different data 
source, health ratings, green space attachment and other variables are provided 
by the same source. Using same-source data may generate spurious association 
between variables (Diez-Roux, 2007). The restriction to two neighborhoods in 
one Dutch city may limit the generalizability of the results to other 
neighborhoods and cities. We did not obtain detailed measurements or 
observations of resident’s interactions with the green spaces in their 
neighborhood, and thus were unable to fully address the potential influences of 
this variable. Finally, because all our data are correlational, causal influences 
suggested by the path model must remain tentative. 

For future research, we suggest qualitative research may help to explore in-depth 
how people form intimate relationships with green spaces in their 
neighborhoods. Further efforts are also warranted to obtain objective 
measurements of health and interactions with green space in relation to green 
space attachment. Given the promising results of the present study, it would also 
be worthwhile to study relationships between green space availability, 
attachment and health in more large-scale epidemiological studies with large 
numbers of different types of neighborhoods. By including different types of 
neighborhoods (e.g., low income, middle income, and high income), it is possible 
to explore moderating influences of social-demographic composition of 
neighborhoods on the relationships between green space availability, attachment 
and mental health. This is important for understanding the critical thresholds of 
neighborhood contexts in the formulation of green space attachment and health. 

3.5 Conclusions and policy implications 

In the present study, we found that residents of two urban neighborhoods that 
were similar in green space quantity (and other health-indicating characteristics) 
but differed in the availability of those green spaces, showed significant 
discrepancy in their mental health condition and green space attachment. 
Secondly, green space attachment seems to be relevant in fostering a healthy 
mental status. As a consequence, we recommend that the provision of urban 
green spaces should not only consider the amount of green spaces but also their 
accessibility and usability. Setting quantified standards in providing urban green 
spaces may cause imbalances in access to green spaces due to the discrepancies 
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of green space accessibility and quality. Given that health impacts of green space 
may differ depending on their availability, green space policy and planning need 
to target on insuring that everyone possesses the equal opportunity to enjoy urban 
green spaces. 

In short, as implications for planning practice, we suggest that urban green space 
policy and planning should combine both quantified goals and qualitative 
standards in providing neighborhood green spaces. We hope that the findings of 
our study will encourage decision makers and planners to move out of the 
familiar realm of setting quantitative standard to the realm of qualitative analysis. 
We also hope that our findings will stimulate researchers to conduct more 
research on understanding how green space attachment formed by daily 
experience may impacts on the health and well-being of residents. We should 
not make green spaces, but green places. 
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Abstract3 

There is increasing evidence that the quality of green space significantly 
contributes to neighborhood satisfaction and well-being, independent of the mere 
amount of green space. In this paper, we examined residents’ perceptions of the 
quality and beneficial affordances of green space in relation to objectively 
assessed accessibility and usability. We used data from a survey in two 
neighborhoods (N = 223) of a medium-sized city in the Netherlands, which were 
similar in the amount of green space and other physical and socio-demographic 
characteristics, but differed in the availability of accessible and usable green 
spaces. Results show that residents of the neighborhood with a higher availability 
of accessible and usable green spaces were more satisfied with their 
neighborhood. This difference was statistically mediated by the higher level of 
perceived green space quality. Neighborhood satisfaction was significantly 
positively related to well-being. However, residents of the two neighborhoods 
did not differ in self-reported well-being and beneficial affordances of green 
space. These analyses contribute to a further understanding of how the 
accessibility and usability of green spaces may increase people’s neighborhood 
satisfaction. It highlights the importance of perceived quality in addition to the 
amount of green space when examining the beneficial effects of green space. 

Key words: urban green spaces; health; green space availability; neighborhood 
satisfaction; quality of life; happiness 

 

 

 

                                                      
3 This chapter has been published as: Zhang, Y., Van den Berg, A. E., Van Dijk, T., & Weitkamp, 
G. (2017). Quality over quantity: contribution of urban green space to neighborhood satisfaction. 
International Journal of Environmental Research and Public Health,14(5), 535.    
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4.1 Introduction 

In the recent decades, considerable evidence has accumulated suggesting that 
green space in the living environment may positively contribute to the overall 
quality of life of urban residents. Particularly, the quantity or amount of green 
space in the living environment has been associated with health and well-being 
benefits (e.g., see for reviews, Gascon et al., 2016; Van den Berg et al., 2015). 
However, the quality of green spaces, in terms of features, for example, 
accessibility and usability may also play a role (Akpinar, 2016; Van den Bosch, 
Östergren, Grahn, Skärbäck, & Währborg, 2015; Van Dillen, De Vries, 
Groenewegen, & Spreeuwenberg, 2012). The importance of quality over 
quantity was convincingly demonstrated in a recent quasi-experimental study in 
two neighborhoods in the Dutch city of Groningen (Zhang, Van Dijk, Tang, & 
Van den Berg, 2015). The two neighborhoods differ in expert-assessed 
accessibility and usability of green space, but were matched for amount of green 
space and other relevant physical and socio-demographic characteristics. Despite 
the similarity in the amount of green space, residents of the neighborhood with 
more accessible and usable green spaces reported more attachment to the 
neighborhood green space and better mental health. The present paper builds on 
these previous findings by examining residents’ perceptions of the quality of the 
green spaces in the same two Groningen neighborhoods in relation to 
neighborhood satisfaction and well-being.  

Quality of green space has thus far mostly been measured with expert-
assessments, such as checklists, in situ observations and Geographical 
Information System (GIS) analyses. A disadvantage of expert-determined green 
space quality is that it does not take into account the appraisals of laypersons 
about their own environment. Following their daily experiences, laypersons have 
acquired first-hand knowledge of their neighborhood, and may be more qualified 
than experts to assess the qualities of green spaces (Hur, Nasar, & Chun, 2010). 
In general, green space perception can be considered an example of 
environmental perception as an established approach to investigate how people 
assess their environment. It can provide insight into the characteristics of the 
environment that contribute to quality of life. Measuring people’s perceptions 
also has applied value, in terms of monitoring the quality of environments and 
supporting environmental decisions (Ittelson, 1978). It is thus important to assess 
people’s perceptions of green space quality in addition to objective (expert) 
assessments. 
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There is no golden standard to measure perceived green space quality. Previous 
studies have often used single questions such as the general perceived quality of 
green space (e.g., Agyemang et al., 2007; Guite, Clark, & Ackrill, 2006). A few 
studies have used more elaborate questions to measure perceived green space 
quality in estimating its impacts on health and well-being. For example, an 
Australian study used five questions to capture the attributes of perceived 
neighborhood greenness (Sugiyama, Leslie, Giles-Corti, & Owen, 2008). 
Results indicate that higher perceived greenness of a neighborhood resulted in 
higher physical and mental health scores. In a recent study in Turkey, 
respondents were asked to evaluate various aspects of perceived green space 
quality in relation to physical activity and health (Akpinar, 2016). Results show 
that providing nearby green spaces that are perceived as large and visible as well 
as clean and well-maintained may be an effective strategy to improve physical 
activity and people’s health.  

Most of the indicators of green space quality have thus far pertained to use, such 
as accessibility, maintenance, perceived safety, presence of amenities or absence 
of litter (Marselle, Irvine, Lorenzo-Arribas, & Warber, 2015). Recently, a 
broader set of green space quality indicators have begun to be acknowledged and 
studied, including perceived restorative potential and other beneficial 
affordances. The theoretical rationale behind these studies is that people’s 
perceptions of the beneficial affordances of green space for their health and well-
being may guide their positive reactions to green space (Ulrich et al., 1991; Van 
den Berg, Koole, Van der Wulp, & Nickie, 2003). In line with these notions, an 
experimental study showed that greater preferences for simulated natural vs. 
built environments were statistically mediated by the greater mood-improving 
potential of natural scenes (Van den Berg et al., 2003).  

In terms of outcome variables, beneficial effects of green space have thus far 
mostly been measured with general measures of self-reported (mental) health 
(e.g., Maas, Verheij, Groenewegen, De Vries, & Spreeuwenberg, 2006; Van den 
Berg, Maas, Verheij, & Groenewegen, 2010) and well-being (e.g., Krekel, 
Kolbe, & Wüstemann, 2016; Larson, Jennings, & Cloutier, 2016). However, 
increasing attention is being given to the importance of green spaces for people’s 
relationships with the places in which they live (e.g., Arnberger & Eder, 2012; 
Korpela, Ylén, Tyrväinen, & Silvennoinen, 2009). In particular, several studies 
have demonstrated the importance of green space for neighborhood satisfaction 
(De Jong, Albin, Skärbäck, Grahn, & Björk, 2012; Hur et al., 2010; Van Herzele, 
& De Vries, 2012). For example, a survey conducted in two urban neighborhoods 
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in Belgium showed that residents of the greener neighborhood were more 
satisfied with their neighborhood, and happier with their lives (Van Herzele, & 
De Vries, 2012). Among several environmental and social neighborhood 
qualities asked about, perceptions of neighborhood green space were found to be 
the most important predictor of neighborhood satisfaction and happiness. 
Differences in the objective quality of green space may also indirectly influence 
neighborhood satisfaction through residents’ perception and evaluation of these 
qualities. For example, an analysis of 725 neighborhoods in central Ohio showed 
that neighborhood satisfaction was indirectly related to the physically assessed 
vegetation rate through residents’ perceptions of the greenness of their 
neighborhoods (Hur et al., 2010). 

In the present study, we examined residents’ perceptions of the quality and 
beneficial affordances of green spaces in relation to neighborhood satisfaction 
and well-being. We used data from a survey in two neighborhoods of Groningen, 
a medium-sized city in the Netherlands, which were similar in the amount of 
green space, but differed in expert-rated accessibility and usability of the green 
spaces. We predicted that residents of the neighborhood with more accessible 
and usable green spaces are more satisfied with their neighborhood and happier 
with their lives. We also predicted that residents of the neighborhood with more 
accessible and usable green spaces perceive the green space in their 
neighborhood as higher in quality and more beneficial to their well-being. 
Finally, we explored the possible mediational roles of perceived green space 
quality and perceived green space affordances in differences in satisfaction and 
well-being between the neighborhoods.  

4.2 Methods 

4.2.1 Study design 

The data were derived from a study in two neighborhoods described by Zhang et 
al. (2015). Most importantly, in this study, we followed a stepwise procedure to 
select two urban neighborhoods in the city of Groningen that were comparable 
in green space quantity and socio-economic and demographic status, but 
contrasting in the availability of accessible and usable green spaces. (Van 
Herzele & De Vries, 2012; Vanneste, 2004; Vanneste, Thomas, & Goossens, 
2007). This selection procedure is summarized in Figure 4.1. One pair of 
neighborhoods was found to best meet the requirements, which are De Hoogte 
and Corpus Den Hoorn-Noord (Corpus-Noord).  
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Within the set of all neighborhoods, De Hoogte and Corpus-Noord were 
relatively similar in socio-demographic composition. However, there were some 
notable differences. Among other things, De Hoogte contained more low income 
households and more rental houses, which suggests that De Hoogte was of 
slightly lower socio-economic status than Corpus-Noord. De Hoogte also had a 
somewhat higher percentage of men, as well as more residents in younger age 
categories. The latter difference could imply more social interaction among 
young families with children in De Hoogte, which may impact residents’ 
perceptions of their neighborhood.  

Based on GIS analyses and field observations it was determined that De Hoogte 
has a low availability of green spaces that are fully accessible and usable (46%) 
while Corpus-Noord has a high availability of fully accessible and usable green 
spaces (75%). As shown in Fig. 1, most of the inaccessible and unusable green 
space in De Hoogte consists of leftover or undeveloped green spaces alongside 
a highway (49%). In addition, there are two cemeteries (5%) in De Hoogte which 
aim at specific group users and lack usability for most neighborhood residents. 
Corpus-Noord has sport courts (20%) that are not publicly accessible for 
neighborhood residents, and some leftover spaces along the highway (5%). 
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Figure 4.1  

Summary of the procedure of neighborhood selection (for more details see Zhang 
et al., 2015). 

4.2.2 Questionnaire and measures 

Data were collected by means of paper-mailed questionnaires that were 
randomly distributed in the two neighborhoods in June 2014. The questionnaire 
included questions about the socio-demographic background of the respondents 
(e.g., age, gender, income level, etc.), questions about the green spaces in the 
neighborhood, and questions about neighborhood satisfaction and other general 
quality-of-life indicators. The four main measures selected for the present 
analyses were neighborhood satisfaction, well-being, perceived green space 
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quality and perceived green space affordances. In the data collection, we 
guaranteed that the answers of participants would be anonymized and only used 
for academic research. This study was approved by the Research Ethical 
Committee of the Faculty of Spatial Sciences, University of Groningen 
(registration number: 201703). 

Neighborhood satisfaction was measured by a single-item question that asked 
respondents to indicate how satisfied they are with their neighborhood on a five-
point scale ranging from ‘very dissatisfied’ to very satisfied’ (e.g., Hur et al., 
2010; Van Herzele & De Vries, 2012).  

Well-being was measured by a single item that asked respondents to rate their 
current level of happiness on an 11-point scale with 0 = extremely unhappy and 
10 = extremely happy (e.g., Adjei & Agyei, 2015). 

Perceived green space quality was measured with a six-item scale that was 
similar to scales used in previous studies (Arnberger & Eder, 2012; Gidlow, 
Ellis, & Bostock, 2012; Jim & Shan, 2013). Respondents were asked to evaluate 
the provision of six use aspects including facilities, amenities, natural features, 
incivilities, accessibility, and maintenance, using a five-point scale ranging from 
1 = strongly disagree to 5 = strongly agree. The scale showed sufficient 
reliability, Cronbach’s alpha = .78.  

Perceived beneficial affordances were measured with a self-developed four-item 
scale that asked respondents to rate the extent to which the green spaces in their 
neighborhood promote quality of life, health, recreation, and social interaction, 
again using a 5-point scale with 1 = strongly disagree and 5 = strongly agree. 
The scale showed good reliability, Cronbach’s alpha = .86.  

4.2.3 Sample 

In total, 276 out of 2750 distributed questionnaires were returned. Of these, 223 
contained (almost) complete data available for analysis (net response rate 8.1%). 
Occasional missing values (<1%) were imputed using the average scores of the 
non-missing items. The net responses were 90 in De Hoogte and 133 in Corpus-
Noord. The survey data confirmed that the sample was representative for the 
socio-demographic profiles of the two neighborhoods as derived from the census 
data, with the exception that female respondents were overrepresented in De 
Hoogte. However, due to this overrepresentation the two samples turned out to 
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be better matched in gender distribution (61.1% females in De Hoogte vs. 55.6% 
Corpus-Noord) than our selection procedure indicated.  

The survey data further confirmed the differences in age and socio-economic 
status as already indicated by the census data. Residents of De Hoogte were on 
average about 10 years younger (M = 39 years) than residents of Corpus-Noord 
(M = 49.6 years), with a concomitant shorter length of residence (M = 8.3 years 
vs. M = 13.1 years). Furthermore, there were more households with a net low 
income (< 1000 euro per month) in De Hoogte (27.8%) than in Corpus-Noord 
(17.3%). For more details on the descriptive statistics of the sample see Zhang 
et al. (2015). 

4.2.4 Data analysis 

Statistical analyses were performed using SPSS version 20 (IBM, Armonk, 
NY, USA). All differences between the two neighborhoods were tested using 
simple one-way ANOVAs with neighborhood as the independent variable. 
Mediation analyses were carried out using a linear regression analysis following 
procedures described by the mediation analysis of Baron & Kenny and 
MacKinnon et al. (Baron & Kenny, 1986; MacKinnon, Fairchild, & Fritz, 2007). 
The Monte Carlo method was used to calculate the 95% confidence interval (CI) 
for the indirect effects (Selig & Preacher, 2008). Since the two samples differed 
in age, length of residence, and income, these variables were included as 
covariates in all analyses. Preliminary analyses of the relations between these 
covariates and the four outcome variables revealed that age was significantly 
positively correlated with neighborhood satisfaction (r = 0.14), while household 
income was significantly positively correlated with neighborhood satisfaction (r 
= 0.18) and overall well-being (r = 0.30). Length of residence was not 
significantly related to any of the outcome variables.  

4.3 Results 

4.3.1 Neighborhood satisfaction and overall well-being 

Consistent with our predictions, residents of Corpus-Noord, with a high 
availability of accessible and usable green spaces, were significantly more 
satisfied with their neighborhood than residents of De Hoogte, with a low 
availability of accessible and usable green spaces (see Table 4.1 for an overview 
of the mean adjusted values in the two neighborhoods, controlled for age, length 
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of residence, and income). Contrary to the expectations, there were no significant 
differences in happiness between the two neighborhoods. Neighborhood 
satisfaction was, however significantly related to happiness, r = 0.33, p < 0.001, 
which supports the relevance of neighborhood satisfaction as a place-based 
component of overall well-being.  

4.3.2 Perceived quality and beneficial affordances of green spaces 

Consistent with our predictions, residents of Corpus Noord perceived the green 
spaces in their neighborhood as higher in quality than residents of De Hoogte. 
Inspection of the adjusted means for the six individual items of the scale shows 
that this higher perceived quality applied to the broad range of measured use 
aspects, but with a somewhat lesser extent to maintenance. Residents of Corpus-
Noord did not perceive their neighborhood green spaces as more beneficial on 
any of the four aspects measured (quality of life, health, recreational use, social 
interactions). This latter finding implies that residents’ perceptions of the 
beneficial affordances of green space do not qualify as a mediator of the 
differences in neighborhood satisfaction.  

Table 4.1 

Mean adjusted scores (with standard error between brackets) in the two 
neighborhoods, with the results of statistical analyses (controlled for age, length 
of residence and income).  

Variable  De 
Hoogte 
(n = 90) 

Corpus-
Noord (n = 

133) 

F p ηp2 

Neighborhood Satisfaction (1–5) 3.39 
(0.07) 

3.88 (0.07) 26.12 < 0.001 0.11 

Well-being (Happiness; 0-10) 7.24 
(0.14) 

7.34 (0.11) 0.34 0.563 0.00 

Green Space Quality (1-5; average score) 3.21 
(0.07) 

3.61 (0.06) 20.04 < 0.001 0.08 

Green spaces in my neighborhood      
1. contain enough recreational facilities (e.g. 

play equipment, hard court, grass pitches 
for football). 

3.10 
(0.11) 

3.39 (0.09) 4.13 0.043 0.02 

2. provide amenities for sitting, picnic table, 
litter bins, signs and lighting in the night. 

2.74 
(0.11) 

3.37 (0.09) 18.16 < 0.001 0.08 

3. have good natural features such as grass, 
trees and flower beds. 

3.37 
(0.09) 

3.87 (0.07) 17.71 < 0.001 0.08 
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4. are absent of incivilities (e.g. general litter 
graffiti, dog mess, evidence of alcohol, 
drug use, broken glass and noise).  

2.95 
(0.11) 

3.40 (0.09) 10.15 0.002 0.04 

5. are easily accessed, there are many access 
points and enough walking paths, and 
roads around are not busy. 

3.64 
(0.08) 

3.91 (0.06) 7.36 0.007 0.03 

6. are well maintained.  3.47 
(0.11) 

3.73 (0.09) 3.46 0.06 0.02 

Beneficial Affordances of Green Apace (1-
5; average score) 

4.00 
(0.08) 

3.98 (0.06) 0.05 0.824 0.00 

Green spaces in my neighborhood      
1. promote the quality of life. 4.12 

(0.08) 
4.16 (0.07) 0.08 0.779 0.00 

2. promote health. 4.12 
(0.08) 

4.06 (0.07) 0.37 0.544 0.00 

3. promote recreational use.  3.90 
(0.10) 

4.01 (0.08) 0.68 0.411 0.00 

4. promote social interaction. 3.86 
(0.10) 

3.69 (0.08) 1.55 0.214 0.01 

 

4.3.3 Mediation analysis 

Basic conditions for mediation of neighborhood differences were met for 
neighborhood satisfaction as a dependent variable and perceived green space 
quality as a mediator. As shown in Figure 4.2, neighborhood (0 = De Hoogte, 1 
= Corpus-Noord) was significantly positively associated with neighborhood 
satisfaction, b = 0.49, p < .001 (path c). Second, neighborhood was significantly 
associated with perceived quality of green space, b = 0.40, p < 0.001 (path a). 
Third, perceived quality of green space was significantly associated with 
neighborhood satisfaction, while controlling for neighborhood, b = 0.40, p < 
0.001 (path b). Fourth, the estimate for the difference in neighborhood 
satisfaction was reduced by 33% when estimated while controlling for perceived 
quality of green space (path c’). The statistical significance of the mediation 
effect (0.16) was confirmed by the confidence interval for the indirect (mediated) 
effect, which did not include zero, 95% CI = 0.13 to 0.19.  
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Figure 4.2  

Mediation model showing the effects of neighborhood (0 = De Hoogte, 1 = 
Corpus-Noord) green space on neighborhood satisfaction, as mediated by the 
average perceived quality of green spaces. All relationships were estimated with 
age, length of residence, and income as covariates. Unstandardized regression 
weights are shown, with standard errors between parentheses. 

4.4 Discussion 

This paper explored differences in neighborhood satisfaction and overall well-
being between two neighborhoods that are to a large extent comparable in the 
amount of green space, socio-economic and demographic status, and other 
neighborhood environment characteristics, but differ in the availability of 
accessible and usable green spaces. We used mediational analysis to assess the 
role of perceived quality and beneficial affordances of green space in these 
differences. Results showed that residents of the neighborhood with more 
accessible and usable green spaces were more satisfied with their neighborhood, 
and that this difference was statistically mediated by differences in perceived 
(use) quality of the green spaces.  

4.4.1 Perceived green space quality and beneficial affordances of green space 

Our findings suggest that the objectively-assessed availability of accessible and 
usable green spaces aligned with residents’ perceptions of the quality of the 
green spaces in their neighborhood in terms of use characteristics (facilities, 
amenities, natural features, incivilities, accessibility, and maintenance). Previous 
studies have reported mixed results regarding the agreement between objective 
and subjective measures of green space (Leslie, Sugiyama, Ierodiaconou, & 
Kremer, 2010). The consistency between the objective and subjective measures 

Neighborhood (Objective 
Quality of Green Space)  

Neighborhood 
Satisfaction 

Perceived Quality of 
Green Space 

0.33 (0.09) 

0.40 (0.07) (a) (b) 

(c) 
0.49 (0.10) 

(c’) 

0.40 (0.09) 
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found in the present study could be due to the fact that we combined field 
observations with GIS analyses for our objective analyses of green space quality, 
whereas other studies have often used only one measurement approach. It is also 
possible that our measure of perceived green space quality, which comprised six 
use aspects, was able to better capture the complex construct of green space 
quality than simpler single-item questions. In general, the results suggest that 
objective, expert-based assessments of green space quality can be a good 
proximate of residents’ subjective perceptions. This is important, because 
expert-based quality assessments are typically less costly and time-consuming 
than surveys.  

The neighborhood with higher objective and subjective green space quality was 
not perceived to provide more beneficial affordances to health, quality of life, 
recreation and social interaction. We were also unable to detect any differences 
between the neighborhoods in self-reported well-being. However, in previous 
analyses we did demonstrate significant differences between the neighborhoods 
in mental health (Zhang et al., 2015). It is therefore conceivable that these null-
findings reflect methodological limitations arising from the use of a non-
validated scale which may not capture all relevant beneficial affordances of 
green space, and the use of a single-item measure to assess well-being. It could 
also be that residents are not well capable of judging the beneficial effects of 
green spaces. This latter interpretation is in line with previous analyses 
suggesting that people in general tend to underestimate the beneficial effects of 
nearby nature (Nisbet, & Zelenski, 2011). It also fits with the finding of the 
present study that neighborhood satisfaction (which was related to green space 
quality) is positively correlated with happiness (see also Björk et al., 2008), 
suggesting a more indirect effect of environmental features on well-being 
(Phillips, Siu, Yeh, & Cheng, 2005).  

4.4.2 Neighborhood satisfaction and well-being 

The finding that residents feel more satisfied with their neighborhood when they 
perceive the green spaces in their neighborhood as higher in quality is consistent 
with previous studies (e.g., Hur, 2010). The present research adds to previous 
findings by showing that perceived green space quality is related to objectively-
assessed accessibility and usability of green spaces, independent of the amount 
of green space. This further strengthens the case for the importance of green 
space quality, in addition to amount of green space. The present study also shows 
that differences in satisfaction between neighborhoods that were selected for 
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their objectively assessed difference in accessibility and usability of green spaces 
were statistically mediated by the perceived quality of the green spaces. This 
finding confirms the mediating role of residents’ perceptions of green space in 
relationships between objective physical characteristics of green space and the 
subjective evaluation of one’s neighborhood.  

Green space quality was not found to be an important predictor of well-being, 
measured in terms of happiness. However, as already noted above, the present 
findings support the idea that green space quality may indirectly promote general 
well-being by increasing neighborhood satisfaction.  

4.4.3 Limitations and recommendations for future study 

The quasi-experimental design of our study in which we varied green space 
quality while keeping the quantity of green space constant allowed for a 
controlled analysis of the importance of green space quality. However, a 
limitation of our approach is that data on mediating and dependent variables were 
collected from the same source, which may cause concerns about common 
method bias. Moreover, only two neighborhoods were included, which may have 
limited the generalizability of the results to other populations and regions. 
Although the sample was generally representative for the two neighborhoods, 
the response rate (less than 10%) and number of respondents were quite low. 
This may be due to the use of a paper-mailed survey, in combination with the 
fact that participants did not receive any monetary compensation. Given the lack 
of information on the respondents’ interactions with their neighborhood green 
spaces, we were also unable to take account of the effects of this variable. 
Another limitation is caused by the fact that we used self-developed measures 
for green space quality and beneficial affordances that are not well-validated. 
We also used a single-item measure to estimate self-reported neighborhood 
satisfaction and well-being, which may be less reliable than multi-item measures. 
The research was conducted in a cross-sectional setting, which limits the 
conclusions regarding a causal-inference (De Jong et al., 2012). For example, it 
is possible that people with higher well-being levels choose the neighborhood 
environment that they appreciate, which leads to higher levels of neighborhood 
satisfaction and perceived green space quality.  

We suggest a few recommendations for future studies. First, to avoid same-
source bias, future studies could use more objective information such as visits to 
the General Practitioner (GP) (Maas et al., 2009) or cortisol tests to measure 
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well-being (Ward Thompson, Aspinall, & Roe, 2016). Second, it would be 
worthwhile to study relationships between neighborhood satisfaction, perceived 
green space quality and quantity in more large-scale epidemiological studies 
with large numbers of different types of neighborhoods. The response rate could 
be increased by using an online survey tool with follow-up reminders instead of 
paper-based questionnaires in combination with a monetary incentive. Third, 
future efforts are also warranted to obtain more detailed in situ observations of 
people’s interactions with actual green spaces in relation to the qualities and 
design of the green spaces and beneficial affordances. Fourth, more research is 
needed to validate our measures of green space quality and green space benefits. 
Multi-item measures on neighborhood satisfaction and well-being could also be 
used in future investigations. Lastly, our findings indicate that perceived green 
space quality is a mediator of the relationship between objectively-assessed 
green space quality and neighborhood satisfaction. To achieve a more conclusive 
statement, future research should further unravel these relationships, for 
example, in a longitudinal study.  

4.5 Conclusions 

In summary, this study shows that both the availability of accessible and usable 
green spaces and residents’ perceived quality of green spaces are significantly 
associated with neighborhood satisfaction, apart from the amount of green 
spaces. Thus, our findings suggest that studies on the amount of green spaces in 
relation to well-being outcomes need to be supplemented by studies that stress 
other dimensions of both objectively and subjectively measured green space 
quality. Moreover, perceived green space quality statistically mediated the link 
between the availability of accessible and usable green space and neighborhood 
satisfaction. This result suggests that, contrary to some previous findings, 
objective assessments of green space quality can be representative of residents’ 
subjective perceptions. Researchers and policy makers, therefore, need to pay 
attention to the quality of the neighborhood green spaces, which may be an 
important welfare enhancing approach.  
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Abstract4 

Green Space Attachment (GSA) has been introduced as a specific form of place 
attachment that captures people’s emotional bonds with their neighborhood 
green spaces (Zhang, Van Dijk, Tang, & Van den Berg, 2015). To measure GSA, 
a multidimensional scale was developed, encompassing four dimensions of place 
dependence, affective attachment, place identity, and social bonding. In the 
current study, we aimed to examine the reliability and validity of the GSA scale 
by exploring its factor structure as well as its convergent and discriminant 
validity with measures of Neighborhood Attachment (NA) and Connectedness 
to Nature (CN). We also examined the scale’s sensitivity to variations in the 
objective quantity and perceived quality of neighborhood green spaces. 
Confirmatory factor analysis of data from an online survey among a sample of 
227 adults in the Netherlands from diverse geographical backgrounds confirmed 
the four-dimensional structure of the GSA scale. GSA was significantly related 
to NA and CN with low-to-moderate positive correlations. As both scales 
measure similar but distinct concepts, this supports the construct validity of the 
GSA. While GSA varied with perceived green space quality, it showed little 
variation with the quantity of green space. This further supports the validity of 
GSA as a measure that is sensitive to specific aspects of green space that are 
considered to play an important role in the development of attachment to places. 
Taken together, these findings suggest that GSA is a promising construct in 
studying the more fine-grained relationships between people and their 
neighborhood environment.   

Key words: place attachment; scale validation; urban green spaces; well-being 

 

 

                                                      
4 This chapter is based on: Zhang, Y., & Van den Berg, A. E. (2017). Green space attachment and 
its interrelations with neighborhood attachment, connectedness to nature, and quantity and quality 
of green spaces: A construct validation study. This paper is under review of the Journal of 
Environmental Psychology.  
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5.1 Introduction 

With over half of the world’s population living in cities, there is growing interest 
in the contribution of green space to people’s health and well-being. Especially 
the quality of green space, in terms of accessibility and usability, has increasingly 
been implicated in pathways linking urban green space to health and well-being 
(Francis Wood, Knuiman, & Giles-Corti, 2012; Marselle, Irvine, Lorenzo-
Arribas, & Warber, 2014; Van Dillen, De Vries, Groenewegen, & 
Spreeuwenberg, 2012; Wheeler et al., 2015). High-quality green spaces not only 
provide opportunities for health-promoting physical activities and social contacts, 
they may also support the emotional bonding of residents with their local green 
spaces (Korpela, Ylén, Tyrväinen, & Silvennoinen, 2009). According to the 
biophilia hypothesis, this tendency of humans to affiliate with natural places may 
have a genetic basis shaped by human evolution in natural surroundings (Kellert 
& Wilson, 1993). A recent study found that stronger bonding or attachment to 
green space was related to better mental health in a neighborhood with high-
quality green spaces compared to a neighborhood  with low-quality green spaces 
(Zhang et al., 2015). Green space attachment (GSA) thus seems an important 
concept in understanding the beneficial affordances of urban green space. 

To measure GSA, Zhang et al. (2015) developed a scale encompassing four 
dimensions of place dependence, affective attachment, place identity, and social 
bonding. The reliability of the scale was confirmed by factor analysis on the data 
of the study in the two neighborhoods with low and high green space quality. 
However, further validation of the scale with a more diverse sample and in 
comparison to other outcome measures is needed. The aim of the current paper 
is to analyze the internal consistency of the GSA (reliability) and its factorial 
structure (construct validity), its convergent and divergent validity with related 
self-report and objective measures including Neighborhood Attachment (NA) 
and Connectedness to Nature (CN), as well as its sensitivity to variations in the 
objective quantity and perceived quality of neighborhood green spaces. To 
address this aim we conducted a survey among respondents from a variety of 
geographical and socio-economic backgrounds. After describing the 
development of the scale, we will give an overview of the method and results of 
this study.  
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5.1.1 The measurement of green space attachment 

The GSA scale was developed using a theoretical approach based on models of 
place attachment. Place attachment can be defined as the emotional attachment 
between people and places where people endow values by steady accretion of 
sentiment (Tuan, 1977). Most of the studies on place attachment have focused 
on the level of neighborhood. However, neighborhood is a fuzzy and 
heterogeneous concept, and place attachment may vary with different 
components or zones within the neighborhood, like green spaces. Therefore, 
Lewicka (2011) called for the inclusion of a greater range of place types and 
meanings in studies of place attachment, both at higher and lower scale-levels. 
The investigation of people’s attachment to the specific green space component 
of the neighborhood environment may thus add to a more fine-grained 
understanding of place attachment. 

Our conceptualization of green space attachment draws from the work of 
Schreyer, Jacob, and White (1981), who considered place attachment in terms of 
two components: place identity  and place dependence Place identity involves a 
cognitive connection between the self and a physical environment through ideas, 
beliefs, preferences, feelings, values, goals, behavioral tendencies and skills 
relevant to this environment (Proshansky, 1978). Urban green spaces have been 
found to provide many opportunities for urban residents to establish a personal 
identity, which in turn may foster environmentally sustainable attitudes (Budruk, 
Thomas, & Tyrrell, 2009). Place dependence refers to how well a place is able 
to satisfy occupants’ needs and activities, relative to an existing range of 
alternative places (Stokols & Shumaker, 1981). Local natural areas tend to lend 
themselves well to strengthening this more functional attachment, presumably 
because they allow for frequent visitation (Vaske & Kobrin, 2001). 

In the original conceptualization of Schreyer et al. (1981), place attachment as 
an overarching concept was decomposed into a cognitive and functional 
component. However, as suggested by Jorgensen and Stedman (2001), there is 
recognition that feelings of attachment should be discerned as a distinct affective 
component of place attachment. The opportunity to enjoy local green settings 
such as parks has been found to be particularly effective in establishing an 
affective attachment to a place (Kyle, Mowen, & Tarrant, 2004). In addition to 
cognitive, functional and affective components, a social component of place 
attachment has been distinguished to represent the meaningful social 
relationships between people and places developed from shared experiences 
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(Kyle, Graefe, & Manning, 2005). Local parks may provide the contexts that 
support social interaction and the development of social ties among 
neighborhood residents (Kaźmierczak, 2013), which may evolve in attachment 
to these nature settings over time. 

A few studies have included all the four dimensions discussed above in 
examining place attachment in nature-based places (e.g., Ramkissoon, Weiler, & 
Smith, 2012; Wynveen, Kyle, & Sutton, 2012). A case study in a national park 
in Australia supported the second-order construct of place attachment with four 
sub-dimensions (Ramkissoon, Smith, & Weiler, 2013). In a related vein, a study 
of place attachment in the London Olympic Games examined venue attachment 
as a second-order factor with four sub-dimensions that are comparable to the four 
dimensions of place attachment, namely place identity, place dependence, place 
affect, and place symbolism (Brown, Smith, & Assaker,  2016).  

In this study, we conceptualize GSA as a specific form of attachment to green 
spaces, consisting of a second-order factor with four sub-dimensions: place 
dependence, affective attachment, place identity, and social bonding. Following 
Zhang et al. (2015), we define place dependence as the extent to which green 
spaces functionally meet residents’ goals and facilitate their activities; affective 
attachment examines the emotional ties that residents have formed with green 
spaces; place identity reflects the process by which, through interaction with 
green spaces, people describe themselves in terms of belonging to the green 
spaces; and social bonding refers to the meaningful social relationships between 
people and green spaces developed from shared experiences. On the basis of this 
conceptualization, we formulate our first hypothesis as follows:  

Hypothesis1: GSA is a reliable construct with four sub-dimensions, place 
dependence, affective attachment, place identity, and social bonding.  

5.1.2 Green space attachment and neighborhood attachment 

As a specific form of place attachment, GSA should be related to, but distinct 
from, more encompassing types of place attachment. To test this notion, it is thus 
important to compare GSA with more general measures of attachment to one’s 
neighborhood. A high NA has been found to be predicted mostly by the strength 
of social relationships (Bonaiuto, Aiello, Perugini, Bonnes, & Ercolani, 1999; 
Lewicka, 2011; Mesch & Manor, 1998). For example, a study in four Central-
European cities, revealed that residents who had stronger social ties with their 
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neighbors tend to report higher NA (Lewicka, 2010). However, physical features 
related to the use of green space may also contribute to fostering NA. For 
example, a case study in Montreal revealed that the proximity to physical 
features such as highways, public transit, and urban parks was positively related 
to NA (Jean, 2015).  

In general, NA and GSA differ in that NA is more encompassing than GSA and 
more strongly linked to neighborhood ties. However, NA is also partly shaped 
by the positive perception and experience of neighborhood green spaces 
(Arnberger & Eder, 2012). Moreover, local residents may use nearby green 
spaces for recreation, relaxation, and physical activities, which may also 
indirectly influence NA by facilitating social contacts and strengthening social 
ties (Lewicka, 2011). Therefore, it can be expected that NA shares 
commonalities with GSA.  

Hypothesis 2: GSA is positively correlated with NA and its sub-dimensions. 

5.1.3 Green space attachment and connectedness to nature  

CN refers to the extent to which an individual feels that he/she and nature are 
interconnected (Mayer & Frantz, 2004). As such, it is an individual trait of the 
subjective connection to nature. Several instruments have been developed to 
measure this concept. For example, Schultz (2001) has developed a graphical 
measure, the inclusion of nature in self scale, which asks individuals to indicate 
which degree of overlap between circles representing ‘self’ and ‘nature’ best 
describes their relationship to nature. However, this measure has been criticized 
for being a single-item measure and for requiring people to assess their relation 
with nature at a very high level of abstraction (Mayer & Frantz, 2004). 
Alternatively, several multi-item scales have been developed, including the 
Connectedness to Nature Scale (CNS, Mayer & Frantz, 2004), the Nature 
Relatedness Scale (NRS, Nisbet, Zelenski, & Murphy, 2009), and the 
Connectivity with Nature Scale (Dutcher, Finley, Luloff, & Johnson, 2007). 
Especially CNS has been widely used as a self-report measure of CN which has 
been used and validated in many studies (Howell, Dopko, Passmore, & Buro, 
2011; Howell, Passmore, & Buro, 2013). Theoretically, the concept of CN shares 
many similarities with the concept of GSA. Both concepts tap into an affective 
bond with the natural environment that strengthens one’s self-identity. The two 
concepts also differ in that CN focuses on the natural world in general, while 
GSA focuses on neighborhood green spaces. However, since neighborhood 
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green spaces are the nature places that people most frequently experience in their 
daily lives, attachment to these places may form a basis for a more general 
connection to nature at large. As such, we expect CNS and GSA to be positively 
related.  

Hypothesis 3: GSA is positively correlated with CN, with the strongest 
correlations for the more affective GSA-dimensions of place identity, affective 
attachment, and social bonding. 

5.1.4 Indicators of neighborhood green space 

As a measure of place attachment situated at the level of green spaces, GSA 
should be sensitive to variations in characteristics of nearby green space. 
Particularly, the quantity and perceived quality of green spaces have been 
considered as important indicators of nearby green spaces in many studies 
(Groenewegen, Van den Berg, Maas, Verheij, & De Vries, 2012; Hur, Nasar, & 
Chun, 2010; Van Dillen et al., 2012). GSA may be promoted by a higher quantity 
of neighborhood green spaces, since more green space provides more 
opportunities for residents to visit green spaces, and thus form a bond with green 
space. In line with these notions, GSA can be expected to be positively related 
to the quantity of green spaces and visiting frequency. However, the quality of 
green spaces seems important as well. A high quality of green spaces is an 
important precondition for positive use experiences, which may promote the 
emotional attachment to green spaces. A case study conducted in urban and 
suburban areas of Vienna showed that the perceived supply and perceived quality 
of green spaces were strong predictors of community attachment (Arnberger & 
Eder, 2012). Based on these findings we hypothesize GSA to be sensitive to the 
quantity and quality of green space, as well as the visiting frequency of green 
space.  

Hypothesis 4: GSA is positively correlated with the quantity, quality, and visiting 
frequency of neighborhood green spaces. 

5.2 Methods 

5.2.1 Survey and respondents  

Data were collected via an online self-completion questionnaire in the 
Netherlands in October 2016. Its understandability and clarity were checked by 
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a pilot test. The questionnaire started with an introduction of the aim and 
scientific use of the current study, indicating that personal information would be 
treated confidentially and anonymously. Respondents were recruited randomly 
by ThesisTools, an online survey service website. Invitations to participate in the 
survey were sent to potential participants by emails from ThesisTools within 
their pool of respondents in the Netherlands. A week after sending the invitations, 
the online questionnaire was closed. Participation was voluntary, and 
respondents did not receive any monetary compensation.  

A total of 370 respondents opened the survey, of whom 246 completed the 
survey (completion rate of 66%). After excluding respondents younger than 16, 
a total sample of 227 participants remained (43% men, mean age 51 years, range 
17-84 years). More than half of the respondents reported higher vocational or 
academic education, 47% had completed secondary school, and 2% reported 
elementary school or less. Nineteen percent of the respondents had been living 
in their neighborhood for less than 5 years, 34% for 5 to 15 years, 21% for 16 to 
25 years, and 26.9% for longer than 25 years. As illustrated in Figure 5.1, 
participants’ residential locations were well spread across the Netherlands. 
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Figure 5.1  

Map of residential locations of the participants, based on 4 and 6 position postal 
codes (N = 224). Source: BatchGeo 

5.2.2 Measures 

GSA was measured using 14 items encompassing four dimensions of place 
dependence (4 items), affective attachment (3 items), place identity (3 items), 
and social bonding (4 items) (see Table 5.1 for an overview). NA was measured  
using the 11-item  version of the place attachment instrument developed by 
Williams and Vaske (2003), which comprises dimensions of place dependence 
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(5 items, sample item “My neighborhood is the best place for what I like to do”) 
and place identity (6 items, sample item “I feel very attached to my 
neighborhood”). The social dimension of NA was measured with a 9-item social 
cohesion scale which is part of the standard toolkit for monitoring liveability in 
neighborhoods in the Netherlands (Bolt & Torrance, 2005; Dekker, 2007). 
Sample items are “I have a lot of contact with the other residents” and “I live in 
a nice neighborhood with a lot of togetherness”. Affective attachment was not 
independently measured at the neighborhood level to avoid the questionnaire 
becoming too repetitive and lengthy. CN was measured with the 14-item CNS 
developed by Mayer and Frantz (2004). Sample items are “I often feel a kinship 
with animals and plants”, and “I feel as though I belong to the Earth as equally 
as it belongs to me”.  All responses were given on a 5-point scale, ranging from 
“strongly disagree” to “strongly agree”.  

Table 5.1 

Overview of items of the Green Space Attachment Scale. 

Green Space Attachment Scale 
Place dependence 
PD1 I enjoy visiting green spaces in my own neighborhood more than visiting any other 
green spaces 
PD2 I get more satisfaction out of visiting green space in my own neighborhood than I get 
from visiting green spaces elsewhere 
PD3 I prefer the green space in my own neighborhood over other green spaces for the 
recreational activities that I enjoy most 
PD4 I wouldn’t substitute any other green spaces for the green spaces in my own 
neighborhood  
Affective attachment  
AA1The green spaces in my neighborhood mean a lot to me 
AA2 I am very attached to the green spaces in my living environment 
AA3 I feel a strong sense of belonging to green spaces in my living environment 
Place identity  
PI1 I feel that green spaces in my living environment are part of me 
PI2 I identify strongly with the green space in my living environment 
PI3 Visiting green spaces in my living environment says a lot about who I am 
Social Bonding  
SB1 The time spent in the green spaces in my neighborhood  
allows me to bond with my family and friends 
SB2 I have a lot of fond memories of past experiences with family in green spaces in my 
living environment 
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SB3 Visiting green space in the neighborhood allows me to spend time with my friends and 
family 
SB4 I associate special people in my life with green space in my living environment 

 

The quantity of neighborhood green spaces was calculated based on the postal 
code of the respondents as the percentage of green spaces in each respondent’s 
neighborhood environment, using the GIS database set of Top 10 NL. Because 
there was no fixed format for the postal code in the survey, only 182 respondents 
reported a valid six-position postal code. Other respondents only reported the 
four numbers of their postal code, which represents a larger area than the 
neighborhood, and thus could not be used in the quantity calculations. The 
neighborhood environment of each respondent was delineated as a circle with a 
radius of 1.5 km (10-15 min walking) around the center of his/her postal code 
area. All public vegetated places such as urban parks, forests, agriculture areas 
were defined as ‘green space’. In addition to the quantity of green space, 
additional information on the visiting frequency was obtained by the question 
“how often do you visit your neighborhood green spaces?” (1 = never, 5 = daily).  

The perceived quality of neighborhood green spaces was measured by six 
questions adapted from previous studies regarding green space maintenance, 
amenities, facilities, natural qualities, incivilities, and accessibility (Arnberger & 
Eder, 2012; Gidlow et al., 2016). Sample items are “The green spaces in my 
neighborhood are well maintained” and “The green spaces in my neighborhood 
have enough facilities for play and recreation (e.g. playgrounds, soccer fields, 
walking trails)”. Participants could indicate their agreement with the statements 
on a 5-point scale ranging from “strongly disagree” to “strongly agree. 

5.2.3 Analysis 

Confirmatory factor analysis (CFA) was used to examine whether the second-
order factor of GSA with four sub-dimensions (place dependence, affective 
attachment, place identity, and social bonding) was confirmed by the survey data. 
This CFA was conducted in LISREL 8.8 using maximum likelihood estimation 
method. SPSS (version 23.0) was used to calculate reliabilities of the scales 
(Cronbach’s alpha) and Pearson’s correlations between GSA and its sub-
dimensions with other variables measured in the study.  
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5.3 Results 

5.3.1 Reliability analysis 

As shown in the last row of Table 5.2 the GSA scale showed good reliability, 
with Cronbach’s alpha > .82 for the overall scale as well as the subscales. All the 
other scales used in this study also showed sufficient reliability, with Cronbach’s 
alpha > .74 (see last column of Table 5.2). 

5.3.2 Confirmatory factor analysis 

The results of CFA of the second-order GSA model using maximum likelihood 
method are presented in Figure 5.2. All standard factor loadings ranged from 
0.69 to 0.94, and were statistically significant (p < .001). The model fit indices 
of CFA showed that the examined model had an acceptable fit: χ2 (73) = 207.75, 
p < .01, RMSEA = 0.090, SRMR = 0.056, CFI = 0.98, PGFI = 0.61, PNFI = 
0.77.  

The examination of the model construct validity was accomplished by 
convergent and discriminant validity. Since all the factor loadings of the second-
order model were above the 0.5 threshold and statistically significant (p < .001), 
it confirmed the convergent validity of the model. Discriminant validity could 
be assessed by the correlations between the first-order GSA dimensions. 
Correlations less than 0.85 indicate discriminant validity likely exists between 
the first-order constructs (Lee, Segal, Kimberlin, Smith, & Weiler, 2014), while 
correlations higher than 0.85 show constructs might measure the same thing 
(Campbell & Fiske, 1959). In the second-order model, the correlations between 
the first-order dimensions ranged from 0.67 to 0.83, supporting discriminant 
validity. The moderate-high correlations also provide evidence for the second-
order factor GSA, as theoretically the first-order dimensions should be correlated. 
This test confirmed that the sub-dimensions of GSA were not perfectly correlated 
and brought distinct values to GSA. 



   A Construct Validation Study | Chapter 5 

 
  117 

 

Figure 5.2  

Standardized results of the confirmatory factor analysis, * p < .05, ** p < .01, 
*** p < .001. Note: PD1-PD4, AA1-AA3, PI1-PI3 and SB1-SB4 are indicators 
of the four sub-dimensions of green space attachment (See Table 5.2 for 
explanations of the abbreviations). Numbers represent the factor loadings of 
indicators.  

5.3.3 Relationships between green space attachment, neighborhood 
attachment and connectedness to nature 

As shown in Table 5.2, overall GSA and overall NA were significantly correlated, 
sharing 27% of their variances. Overall GSA was also highly significantly 
correlated with the three sub-dimensions of NA. The four sub-dimensions of 
GSA (place dependence, place identity, affective attachment and social bonding) 
were significantly associated with overall NA and its three sub-dimensions with 
a shared variance of at least 16%. These findings show residents may experience 
GSA similarly to NA with moderate substantial overlap.  
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Overall GSA was also significantly related to CN with 9% of their variances 
shared. At the subscale level, all dimensions of GSA were significantly 
correlated with CN, but, as expected, relationships were strongest for the more 
affective dimensions, place identity, attachment, and social bonding. In general, 
these results indicate that GSA shares some similarities with CN in a statistically 
significant and theoretically meaningful way.  

Table 5.2 

Correlations of Green Space Attachment (GSA) and its sub-dimensions with 
Neighborhood Attachment (NA) and its sub-dimensions, Connectedness to 
Nature (CN), and quantity, quality and visiting frequency of neighborhood green 
space. Reliabilities (Cronbach’s alpha) are provided for each (sub)scale.  

 GSA  

 Total Place 
dependence 

Place 
identity 

Affective 
attachment 

Social 
bonding 

Cronbach’
s Alpha 

NA-total .523*** .467*** .442*** .510*** .395*** .93 

NA-identity .522*** .441*** .480*** .515*** .379*** .91 

NA-dependence .499*** .516*** .409*** .438*** .367*** .82 

NA-social 
cohesion 

.362*** .299*** .281*** .380*** .294*** .86 

CN .292*** .140* .340*** .260*** .267*** .85 

Quantity green 
spaces 

-.102 -.147* -.012 -.099 -.090 - 

Quality green 
spaces 

.292*** .282*** .185** .368*** .187** .74 

Visiting frequency .371*** .248*** .385*** .317*** .310*** - 

Cronbach’s Alpha .94 .82 .92 .86 .85  

 
* p < .05, ** p < .01, *** p < .001 
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5.3.4 Relations of green space attachment with the quantity and quality of 
neighborhood green spaces 

Correlations were also computed to examine the sensitivity of GSA to the 
quantity, quality and visiting frequency of neighborhood green spaces. The 
results, as shown in Table 2, reveal that, against our expectations, GSA was 
generally negatively, though mostly non-significantly, correlated with the 
quantity of green space. For the GSA dimension of place dependence, this 
negative correlation was even significant at the .05 level.  A possible explanation 
for these unexpected results could be that in the context of Netherlands, 
extremely high percentages of green space often indicate the provision of 
grassland and agriculture land which may probably provide limited functions to 
meet residents’ goals and facilitate their activities. 

Consistent with the expectations, GSA and its sub-dimensions were generally 
positively correlated with the quality of green spaces, as well as with the visiting 
frequency of green spaces. This further validates GSA as a measure sensitive to 
variation in green space quality and exposure.  

5.3.5 Relations among neighborhood attachment, connectedness to nature, 
green space quantity, green space quality, and visiting frequency 

Table 5.3 shows the interrelations among NA, CN, as well as the quantity, quality 
and visiting frequency of neighborhood green spaces. Like GSA, NA was 
significantly correlated with the quality of green spaces, as well as with visiting 
frequency. CN was also positively correlated with visiting frequency. However, 
GSA was more strongly correlated with visiting frequency than NA and CN, 
which supports the usefulness of distinguishing GSA from NA and CN. The 
quantity of neighborhood green spaces was not meaningfully related to any of 
the other variables.  

Table 5.3 

Correlations among neighborhood attachment (NA), connectedness to nature 
(CN), the quantity of neighborhood green space (Quantity GS), the quality of 
neighborhood green space (Quality GS), and visiting frequency.  
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 CN Quantity GS  Quality GS  Visiting frequency 

NA .045 .000 .300*** .267*** 

CN - .115 .054 .170** 

Quantity GS  - .044 .014 

Quality GS   - -.010 

 
* p < .1, ** p < .05, *** p < .01 

5.4 Discussion 

The study aimed to assess the reliability and validity of GSA as a specific 
measure of place attachment which captures people’s attachment to the green 
spaces in their neighborhood. Using an online survey sample, the results provide 
evidence that the second-order GSA with four sub-dimensions (place 
dependence, affective attachment, place identity and social bonding) fits the 
sample data well, confirming Hypothesis 1. The good reliabilities of GSA and 
its sub-dimensions further demonstrate the usefulness of this second-order 
construct for examining attachment to neighborhood green spaces. These results 
support findings by Zhang et al. (2015) indicating that GSA constitutes a reliable 
measure with a good internal validity.  

Hypothesis 2 and Hypothesis 3 examined the convergent and divergent validity 
of GSA with NA and CN, respectively. We expected that residents may 
experience GSA similarly to NA and CN, due to GSA, theoretically, sharing 
commonalties with the other two constructs. However, the correlations between 
them may be not perfect, because GSA captures different aspects of people’s 
relationships with their neighborhood and with nature in general than the other 
two constructs. Consistent with our predictions, the correlations between GSA 
and NA/CN were generally significant but not so large as to implicate similarity. 
Particularly, the shared variance between GSA and CN was only 9%. This low 
variance could be due to that connectedness to nature scale developed by Mayer 
and Frantz (2004) examines people’s beliefs about their connection to nature 
instead of their emotional connection to nature (Perrin & Benassi, 2009). Overall, 
these findings confirm that GSA is distinct from NA and CNS, indicating GSA 
could bring new values to study the human-environment relationship.  

Hypothesis 4 examined whether GSA would be sensitive to the quantity, quality 
and visiting frequency of green spaces. GSA was significantly related to quality 
of green spaces and visiting frequency, with the strongest correlations for the 
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affective dimensions of GSA. These findings further support the validity of GSA 
in particular with respect to the affective dimensions of the scale.  

Percentage of neighborhood green spaces was generally found to be unrelated to 
GSA, as well as to NA, CN and other variables in the study. Similar null findings 
were reported in a previous case study conducted in Australia, which revealed 
that neither the percentage of green space within suburbs nor the proximity to 
nearest green space was statistically significantly associated with residential 
place attachment (Kimpton, Wickes, & Corcoran, 2014). Therefore, these 
findings may implicate that the quantity of green space is not an essential 
determinant of GSA, NA and CN. However, methodological issues may also 
play a role. Data on quantity of green space were incomplete due to missing 
information on the six-position postal code, which may have reduced the power 
to detect significant relationships. Moreover, the definition of neighborhood 
used to estimate the quantity of green space (a circle with a radius of 1.5 km 
around the center of the respondents’ postal code area) might differ from the 
respondents’ own perception of the green space supply in their neighborhood 
environment.  

There are some limitations to this study. A first limitation is the use of an online 
survey. Although online surveys are more suitable than on-site surveys for 
obtaining data on a large variety of green spaces (Williams & Vaske, 2003) 
online collection of data may have caused bias by excluding residents who do 
not have internet access. Second, the reliance on self-report data may have led to 
inaccurate assessments. Third, given the correlational nature of this study, no 
causal relationships can be derived. Fourth, measurement of the objective 
quantity of neighborhood green spaces was hampered by limitations in the 
availability of postal code information and by issues regarding the definition of 
neighborhood.  

Future studies could use (additional) data collection methods, like face-to-face 
interviews or written questionnaires, to reach a wider population. To overcome 
the limitations of self-report measures, future studies could employ more implicit 
measures for measuring people-environment relationships such as the implicit 
association test (Schultz, Shriver, Tabanico, & Khazian, 2004). Establishment of 
causal relations could be facilitated by employing longitudinal designs, in which 
residents’ attachment to green space is monitored with simultaneous assessment 
of other behavioral and perceptual indicators. It might also be of interest for 
future studies to apply different ways of measuring objective quantity of green 
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spaces such as the Normalized Difference Vegetation Index (Dadvand et al., 
2012) or using other pre-defined boundaries of neighborhood environment.  

Another avenue would be to examine the predictive value of GSA for diverse 
individually and societally relevant outcomes, such as pro-environmental 
behaviors (e.g., Vaske & Kobrin, 2001), participation in green space design and 
management (Buijs et al, 2016), or health and well-being indicators (Scannell & 
Gifford, 2017a). Additional work could also employ more experimental designs 
to estimate the effects of GSA on health and well-being. For example, 
participants may be asked to visualize green spaces they are more or less attached 
to, which may shed light on how manipulating GSA can causally affect health 
and well-being (Scannell & Gifford, 2017b). 

5.5 Conclusions 

This study explores whether the concept of place attachment is applicable in the 
context of neighborhood green spaces. The findings of this paper support the 
reliability and validity of a second-order GSA to estimate the emotional bonds 
between residents and their neighborhood green spaces. GSA correlated with 
other constructs that are theoretical related and was sensitive to variations in 
green space characteristics. The findings highlight that GSA shares some 
commonalties with NA and CN, but brings distinctive values to people-
environment research. Compared to the quantity of green space, the quality of 
green spaces might be a more important predictor of people’s affective bond with 
their living environment in general, and green spaces in particular. 
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Abstract5  

Urban parks can facilitate maintaining a healthy and active aging life by 
promoting seniors’ physical activities and social interactions. However, such 
spaces may not be utilized and may not contribute to well-being, if they fail to 
meet the needs of seniors. In this study, the concept of environmental affordance 
was used to investigate relationships between park characteristics and seniors’ 
use of parks. Drawing on a combination of interviews and the behavior mapping 
of three sites in an urban park in Xi’an, China, we developed a functional 
taxonomy of park affordances for senior visitors. Five main categories of 
affordances were identified: individual physical activity, group physical activity, 
protection against unpleasant weather conditions, social interaction, and sitting 
and resting. These affordances may be supported or constrained by design 
elements, other people and their behavior, the park’s physical accessibility, 
facilities and maintenance, and atmosphere. Finally, we provide implications for 
urban planners and designers to create more livable green spaces for senior 
residents in urban areas. 

Key words: Behavior mapping; Park design; Seniors; Urban green space 
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6.1 Introduction 

Urban parks are essential public green space resources that may contribute to 
health and well-being by stimulating restorative experiences, physical activities, 
and social contacts (see, for reviews, Hartig, Mitchell, De Vries, & Frumkin, 
2014; Kuo, 2015; Van den Berg et al., 2015). The health and well-being benefits 
of green space may be especially important to seniors, who are more dependent 
on available neighborhood resources, and more prone to health-related problems, 
than younger residents. In China, the percentage of seniors is rapidly increasing, 
due to the increase in life expectancy, reduced fertility, and the one-child family 
planning policy introduced in 1979, (Liu et al., 2015). It is predicted that the 
percentage of citizens aged over 65 years will account for 26.9% in 2050 
compared with only 8.2% in 2010 (Zeng, 2012; Zeng & George, 2010). In 
combination with China’s unprecedented urbanization rate, this will inevitably 
lead to more people spending their later life in urban areas. In most Chinese cities, 
urban parks have become meaningful sites for everyday practices of senior 
residents, for example forming activity-oriented friendships (Richaud, 2016). 
However, urban green spaces such as urban parks are scarce resources in most 
Chinese cities (Zhai & Baran, 2017). These challenge designers to make the most 
efficient use of the limited public green space available in dense cities and 
optimize its values for the growing older populations.  

Existing studies showed that park characteristics have a significant effect on park 
use such as physical activity (Kaczynski & Henderson, 2007). Some park 
characteristics have been associated with physical activities, such as park 
proximity (Giles-Corti et al., 2005; Kaczynski & Henderson, 2007), park size 
(Baran et al., 2014), amenity features (Kaczynski, Potwarka, & Saelens, 2008) 
and the presence of sport facilities (Lapham et al., 2016). Urban parks also 
support other pursuits, which offers opportunities for peace, relaxation, and 
social activities (Ward Thompson & Aspinall, 2011). However, it lacks 
knowledge support in how to combine and spatially arrange these park 
characteristics in a real setting (Nordh, Alalouch, & Hartig, 2011). Additionally, 
the dynamics of the relationships between user characteristics and park settings 
are also needed to take into account (McCormack, Rock, Toohey, & Hignell, 
2010).  

Few studies have taken a design perspective in understanding the relationship 
between park characteristics and park use of seniors in their own social-
geographical context. In the Chinese context, to our knowledge, only one study 
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addresses this issue. The study was conducted in two urban parks in Beijing 
revealing the connections between the design characteristics of park pathway and 
seniors’ walking behavior (Zhai & Baran, 2017), but did not concern other types 
of park use such as social activities. To fill these gaps, the current study 
investigates the relationship between park characteristics and seniors’ park use. 
As limited theory is available in this field of research, we have utilized Gibson’s 
Affordance Theory (Gibson, 1979) from environmental physiology to explore 
the park characteristics that are important and meaningful for seniors’ park use. 
In the following sections, we will first discuss the concept of affordance and its 
relevance to urban green space design, followed by an overview of previous 
research on the importance of parks and green space for seniors. We will then 
present the methods and results of a field study in Xi’an, China, in which seniors’ 
park uses were studied in relation to a park’s affordances.  

6.1.1 Affordance and urban green space 

The concept of an affordance was coined by psychologist James J. Gibson (1977, 
1979). In Gibson’s view, environmental perception is a process in which “values” 
and “meanings” of things can be directly perceived. He described environmental 
affordances as “what it offers people, what it provides or furnishes, either good 
or ill” (Gibson, 1979). Affordances are the functional significance of 
environments in relation to the needs and abilities of an individual or a group. 
Affordance can be physical such as children’s outdoor environment affording 
swinging, throwing, and being in peace and quiet (Heft, 1988). Gibson (1979) 
also stated that the richest and most elaborate affordances of the environment are 
provided by the presence of other people and their behaviors. For example, a 
case study conducted in UK revealed that social interaction is one of the most 
meaning affordances of neighborhood parks for young people (Townshend & 
Roberts, 2013).   

Affordances in this paper refer to the significance of park use for seniors. The 
use of affordances provides a framework with three intertwined dimensions, 
involving the perceptions and interests of seniors, park characteristics, and 
seniors’ park use. The application of the concept of this affordance approach may 
contribute to current green-space design studies. First, it addresses individuals’ 
needs, for example senior park-users’ interests, which in turn can provide design 
implication for specific target groups. Second, it requires researchers to explore 
the significant park characteristics, including the spatial configuration of 
physical park elements which focuses on the arrangement of these elements 
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instead of treating them independently from each other. Third, affordances 
propose a relational approach to studying park characteristics and the park use 
they bring out in seniors. Therefore, it allows researchers to collect action-based 
knowledge for design professionals, which could add to currently often used 
visual perception methods (see, e.g., Hofmann, Westermann, Kowarik, & Van 
der Meer., 2012; Nordh & Østby, 2013). A visual perception method typically 
asks respondents to rate, sort or describe static images reduces the experiences 
of green space users to the passive contemplation of a visual stimulus in a context 
that is far removed from the actual behavior in, and use of green space (Unt & 
Bell, 2014). Since affordance is an action-based perspective, it may promote 
urban green space designers to rethink green spaces as places of action instead 
of static visual pictures. 

6.1.2 The importance of parks for older adults 

Increasing evidence suggests that parks play an important role in promoting 
physical activity among seniors. A study in Chicago showed that seniors (55 
years and over) tended to be physically active park users, who value the 
experience of both non-challenging activities such as walking and vigorous 
exercises such as running and cycling (Tinsley, Tinsley, & Croskeys, 2002). In 
a survey among 1515 seniors (50 years and over) in Cleveland, over 69% of 
seniors indicated they had moderate or high levels of physical activity with an 
average visiting time of two hours in local parks (Payne, Orsega-Smith, Roy, & 
Godbey, 2005). These physical activity outcomes may be related to the 
environmental characteristics of parks. A recent study revealed that the presence 
of certain park characteristics, such as outdoor gym facilities, significantly 
increased seniors’ moderate to vigorous physical activities (Cranney et al., 2016).  

Seniors’ park experience may also result in psychological and social benefits. 
Godbey and Blazey (1983) explored the usage of seniors (55 years and over) in 
five urban parks in the USA, which showed around half of the seniors reported 
a better mood after their visits. Compared with non-park users, park users tend 
to report better mental-health scores among seniors (Payne et al., 2005), and 
highly stressed seniors park users would likely stay longer than less stressed park 
users (Orsega-Smith, Mowen, Payne, & Godbey, 2004). Furthermore, a park 
may provide opportunities for people to meet other people. For example, a case 
study in the Netherlands indicates that high-quality green spaces in the living 
environment support social contacts for seniors who have a smaller social 
network (Kemperman & Timmermans, 2014).  
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6.1.3 The present research 

In the present study, we aim to expand the knowledge on how an urban park 
could be designed and managed to meet seniors’ needs in their park use. This 
study explored the affordances of an urban park for seniors in Xi’an, China. As 
affordances emerge from users’ interactions with a physical and social 
environment, we adopted a case study strategy, with multiple methods of data 
collection that allowed us to study park affordances in a real-life context (Yin, 
2003). We first conducted on-site interviews with senior park visitors who 
described their daily experience, behaviors, and perceived park qualities. We 
then made systematic observations of senior park visitors using a behavior 
mapping technique to verify and enrich the interview data. 

6.2 Methods 

6.2.1 Study Location 

Data were collected in Xingqinggong Park, located in Xi’an, a city with more 
than 5 million inhabitants in Shaanxi province in China. In this study, we referred 
seniors to be people who are 55 years and over. The promotion of healthy aging 
is a focus of the local municipality, and interventions to promote a higher level 
of physical activity are needed especially for seniors (Sun et al., 2015).  

Xingqinggong Park was originally built in 1958 on the site of the ruins of an 
imperial palace of the Tang Dynasty (Figure 6.1). The park covers an area of 
52ha with 10ha of water surface. It includes both natural elements such as trees, 
bushes, and flowerbeds, and artificial elements such as squares, pavilions, and 
benches. The park has a rectangular shape of approximately 800m by 700m, with 
four main entrances, one on each side of the park. In 2006, it became a publicly 
accessible park. Its popularity among senior visitors makes Xingqinggong Park 
a suitable location for the present research. 
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Figure 6.1  

Aerial image of Xingqinggong Park, in Xi’an City, China, with the locations of 
three observational mapping places. 

6.2.2 Interviews 

Interviews were conducted in July 2014. A total number of 22 older visitors were 
interviewed (11 females and 11 males) from 55 to 82 years old. Older 
participants were recruited while they were resting in the park, or engaged in 
individual or group activities. Ten of them indicated that they visited the park 
every day; ten visited the park several times per week or per month; two had only 
visited the park a few times. The interviews were conducted at working days and 
weekends, at different times of the day. Initially, many potential participants 
were unwilling to cooperate in the research, when they were directly approached 
by the researcher. Later, the researcher used a more effective indirect approach 
by first joining in the activities of the older adults, for instance, dancing, playing 
badminton, and practicing Tai Chi. After initial, more casual conversation, an in-
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depth interview request was proposed and the use of the data was explained. 
Notes and recordings were made during the interviews. A semi-structured 
interview strategy was used, with questions revolving around three key topics, 
including: 1) daily park-use patterns (e.g., visiting frequency, visiting durations, 
travel time); 2) physical and social park use (e.g., physical activities, social 
interactions, and other valuable use); 3) park characteristics that support or limit 
park use. Most of the interviews lasted between 15 to 45 minutes.  

6.2.3 Behavior mapping 

After the interviews were held and analyzed, we found seniors may be lack 
capabilities in associating park characteristics to park affordances, particularly 
in spatial arrangements of park characteristics. Therefore, behavior mapping was 
carried out to study the spatial relationship between park characteristics and 
park-use behavior. Three places in the park, around 2000 to 3000 m2, were 
chosen for observing (Figure 6.2): the east part of the south gate square (P1), the 
exercise forest (P2), and the Changqing Pavilion (P3). These three places 
represent three types of park spaces: open space, half-open space, and enclosed 
space. P1 is an open space with three connected paved squares and a corridor 
with green cover (Figure 6.2); P2 is a half-open space covered with large trees 
with some exercise facilities (badminton court) and paved exercise places 
(Figure 6.2); and P3 is a small enclosed hill with bamboo cover and a pavilion 
on its top (Figure 6.2). 

The approach of behavior mapping was modified from Goličnik and Ward 
Thompson (2010) and Unt and Bell (2014). The data were collected in October 
2015 on three sunny days and one rainy day, including two working days and 
two weekend days, and only targeted seniors. On each day, there were six rounds 
of observation: 6-8 am; 8-10 am; 10 am-12 noon; 12-2 pm; 2-4 pm, 4-6 pm. 
Eventually, 24 rounds of observation were conducted for each site. The 
temperature on the observation days was around 11-13°C in the early morning, 
rising quickly to 21-22°C in the middle of the day on the sunny days, and 14°C 
on the rainy day, which is suitable for outdoor activities.  

Each round of observations included a systematic walk through the observation 
site within ten minutes, taking a visual scan of the site, which were recorded as 
point data on the maps of the site. When the entire site was unable to be observed 
at once, different observation points were used to reduce the bias caused by the 
order of observation. The data were collected passively, avoiding any interaction 
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with users. Seniors were identified by a combination of their appearance and 
motor ability such as obvious facial wrinkles, humpback, white hair, and 
limitations in movements.    

    

 

Figure 6.2.  

Impressions of the three behavior mapping places: The eastern part of Nanmen 
Square (P1, upper left); The exercise forest (P2, upper right); The Changqing 
pavilion (P3, bottom). (Photos by the first author).  

6.2.4 Data analysis  

A content analysis approach was applied to the interview data to derive 
categories of both the environmental features that are perceived as significant by 
seniors and affordances of the environmental characteristics responding to their 
needs. Then, combined with behavior mapping data, we developed a functional 
taxonomy of the seniors’ park environment. For the behavior mapping data, 
digital maps were created that summarize the fieldwork data using AutoCAD. 
Following Goličnik and Ward Thompson (2010) the blocks of park observation 
data were analyzed both separately in order to discuss daily visits and as daily 
composites for overall spatial pattern analysis.  
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6.3 Results 

6.3.1 Interview outcomes  

In the interviews, seniors were asked about environmental characteristics that 
appeared to positively or negatively contribute to the park’s qualities based on 
their experience using them. Five main categories of characteristics were 
identified (design elements, people, physical accessibility, facilities and 
maintenance, and atmosphere). Within each category, up to five distinct positive 
and negative characteristic groups were identified. As shown in Table 6.1, 
“design elements”, in which “trees” is the most frequently mentioned 
characteristics, followed by “other natural elements” “lake”, “soft soil”, and 
“paved ground”. The appearance of “other people and their activities” and of 
“group participants” was the second most frequently mentioned category of 
positive characteristics, especially by active users who participated in group 
activities. The interviewees also expressed appreciation of the “physical 
accessibility” of Xingqinggong Park in terms of size, proximity, and location. 
Park “facilities and maintenance” were also frequently mentioned by 
interviewees as important park qualities, including “benches”, “toilets”, 
“exercise facilities”, “park maintenance”, and “shops”. Finally, seniors also 
acknowledged quiet and coolness as important features that contributed to the 
“atmosphere” of the park.  

Table 6.1 
Environmental characteristics favored by senior park users and their frequencies. 

Environmental 
characteristics 

Example citation from the interviews  Frequency  

1. Design 
elements 

 14 (63.6%) 

Trees  “There are so many trees here. It provides relief from the 
hot weather, and I prefer to walk under the shade of the 
trees.” (Interviewee 11) 

5 (22.7%) 

Other natural 
elements  

 “There are a lot of flowers in blossom in April. I 
remember the blossoming of peonies and tulips. I have 
some pictures in my cellphone…This year the peony 
blossom was not as good as last year due to the rain. You 
see (pointing to the picture in her cellphone) this is the 

3 (13.6%) 
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chrysanthemum blossoming in September. There are 
some pomegranate trees.” (Interviewee 18) 

Lake  “Here (under the flower trellis) is a reliable place for me 
to practice calligraphy… and I can walk a little farther to 
get some water for calligraphy writing from the lake. I 
can also have a rest over there, and drink some water or 
smoke.” (Interviewee 4) 

3 (13.6%) 

Soft soil “Here my feet can feel the ground, which is considered 
very important for Tai Chi, because when you stand on 
the ground, your Qi is connected to the Qi of the earth.” 
(Interviewee 16) 

2 (9.1%) 

Paved ground  “There are a lot of places in the park where I can practice 
calligraphy on the paved ground, using water from the 
lake.” (Interviewee 4) 

1 (4.5%) 

2. People  12 (54.5%) 

Other people 
and their 
activities  

 “The environment of Xingqinggong Park is pretty good. 
And it is very suitable for praying. So many people are 
here. Now I choose here for praying instead of 
communities. The park is a good place to socialize with 
other people.” (Interviewee 19) 

6 (27.3%) 

Group 
Participants 

“We have a small circle here. People who join this group 
are interested in reading, calligraphy, and painting.” 
(Interviewee 4) 

6 (27.3%) 

3. Physical 
accessibility 

 10 (45.5%) 

Size  “How about Changle Park? That one is much closer to 
your home (interviewer) “…True, it is very close, but 
there’s nothing there; why should I visit it… It is too 
small compared with Xingqing Park.” (Interviewee 6) 

5 (22.7%) 

Proximity  “(Compared with other parks) I like here the most, 
because it is close to where I live and it has more 
visitors.” (Interviewee 8) 

4 (18.2%) 

Location  “It is one of the biggest parks in Xi’an. It is located 
almost at the center of the city. In the city center, no park 
is bigger than this one.” (Interviewee 15) 

1 (4.5%) 
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4. Facilities and 
maintenance 

 10 (45.5%) 

Benches “I usually do my activities in the places between East 
Gate and North Gate. There are some benches. When I 
finish doing my aerobic exercise, I can have a rest on the 
benches.” (Interviewee 12) 

3 (13.6%) 

Toilets  “It is very convenient. There are a lot of toilets inside the 
park.” (Interviewee 11) 

2 (9.1%) 

Exercise 
facilities 

“I suggest there should be more activity venues for older 
users such as more exercise facilities over there (in the 
north part of the park).” (Interviewee 2)  

2 (9.1%) 

Park 
maintenance  

“Compared with the park I have been to in Wuhan, this 
park is very well maintained.” (Interviewee 15) 

2 (9.1%) 

Shops “Um, if you want to have a drink, you can go to that 
small shop to buy something” (Interviewee 13) 

1 (4.5%) 

5. Atmosphere  4 (18.2%) 

Quiet 
environment 

“My favorite place is in the west part of the park. It’s 
very quiet. The more quiet a place is, the more I like it.” 
(Interviewee 3) 

2 (9.1%) 

Cool 
environment 

“How do you like the park?” (Question from 
interviewer). “Of course I like it very much; I like the 
coolness here and the presence of all kinds of people.” 
(Interviewee 7).  

2 (9.1%) 

 

Most of the dimensions that positively contributed to perceived park quality also 
contained characteristics that seniors disliked in their visiting experience. As 
shown in Table 6.2, both “facilities and maintenance” and “atmosphere” were 
the most mentioned categories of negative characteristics. Lack of “benches” 
“exercise facilities” and “pavilions” in terms of quantity and quality were 
frequently mentioned in the category of “facilities and maintenance”. Disturbing 
weather conditions such as “hot weather”, “raining”, and “darkness” were most 
frequently reported as features that contributed negatively to the atmosphere in 
the park. Other “people” might also lead to negative experiences, including 
“conflicts in (group) use”, “too crowed”, and “smoking”. Within the category of 
design features, only “view restriction” was mentioned in a negative sense. 
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Natural features were not mentioned in a negative sense. Physical accessibility 
was also not spontaneously mentioned by the interviewees in a negative sense, 
indicating that the size, location and proximity of the park were perceived as 
adequate. 

Table 6.2 
Environmental characteristics disliked by senior park users and their frequencies. 

Environmental 
feature 

Example citations from the interviews Frequency  

1. Facilities and 
maintenance 

 7 (31.8%) 

Lack of quantity 
and diversity in 
styles of benches  

“Um, there are not enough, especially weekends when 
more people visit the park. The style of benches is not 
good, and they are all the same (style). It does not fit 
with the surrounding environment.” (Interviewee 3) 

3 (13.6%) 

 Not enough 
exercise 
facilities 

“Yes, more people choose to play here. I can find 
courts for badminton over there. But they are usually 
occupied by people who come earlier. We are still 
lacking in public facilities for activities.” (Interviewee 
10) 

2 (9.1%) 

Lack of 
pavilions and 
other places of 
shelter 

“There aren’t many (pavilions). So, on rainy days, I 
can’t visit the park. There is almost no place to get out 
of the rain. I can choose to stand under the trees, but 
this is not safe. When the rain is too heavy, the trees 
also don’t work.” (Interviewee 3) 

2 (9.1%) 

2. Atmosphere  7 (31.8%) 

Hot weather “Well, I only can practice this (ground calligraphy-
writing) for two hours and no more. Otherwise, I get 
very tired, especially when the weather gets hotter.” 
(Interviewee 4).  

4 (18.2%) 

Raining “No reason to come here on rainy days.” (Interviewee 
6) 

2 (9.1%) 

Darkness at 
night 

“I don’t come here in the evening. It is too dark here.” 
(Interviewee 10) 

1 (4.5%) 

3. People  4 (18.2%) 
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Conflicts in 
(group) use  

“I bring a music player with me. When a group of 
elderly people are dancing here, I go some places else. 
When I focus on my own music, I don’t want to hear 
other music; if I do, I get upset.” (Interviewee 2) 

2 (9.1%) 

Too crowded “…Um, it is true that Huancheng Park is more 
convenient to get to for me, but there are too many 
people visiting that park. It’s not easy for elderly 
people to find a place for practice and entertainment.” 
(Interviewee 5) 

1 (4.5%) 

Smoking  “I dislike people smoking here. Imagine, when you are 
doing sports here, someone comes and starts to smoke. 
Your objective is to do aerobic exercise, and not 
breathe in second-hand smoke.” (Interviewee 2) 

1 (4.5%) 

4. Design 
elements 

 2 (18.2%) 

View restriction  “In a rural landscape, you have a broader horizon. But 
inside the park, your horizon is very limited; walls are 
all around you. It feels like I’m an animal in a cage. 
How free am I, if I go outside to enjoy nature?” 
(Interviewee 17) 

2 (18.2%) 

6.3.2 Behavior mapping 

Composite maps of the behaviors in the three observation sites are presented in 
Figures 6.3-6.5. Based on these maps, three types of spaces were identified: 
moving spaces, ornamental spaces, and gathering spaces. Moving spaces mainly 
consist of roads and pathways. They afford the most common activity: walking. 
Ornamental spaces are characterized by a combination of green elements such 
as trees, bushes, flowers, and grass. Although large sections of the ornamental 
spaces are not accessible due to fences and bushes, the presence of these natural 
elements makes ornamental spaces an optimal place for activities such as Tai Chi 
and Kong Fu practice. For example, as shown in Figure 6.5, the northeast corner 
of P3, surrounded by trees and bamboo, provides a quiet natural environment for 
Tai Chi and Kong Fu practice. Gathering places are mostly comprised of open 
spaces, which provide opportunities for physical activities and social interactions. 
Most physical activities are practiced here. In Figure 6.3, paved opens spaces 
afford Xingjiang dancing, Latin dancing, and aerobics practices. Exercise 
facilities in Figure 6.4 afford physical activities such as light-intensity exercise, 
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badminton, and gymnastics. In addition to active use, passive use such as sitting, 
standing, and talking are also mostly found in gathering spaces.  

 

Figure 6.3  

A composite map of observation Place 1. 
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Figure 6.4  

A composite map of observation Place 2. 

 

Figure 6.5  

A composite map of observation Place 3. 

Within gathering spaces, the mapping results show a spatial pattern that can be 
described as “connected spaces with buffer areas”. Older group users try to keep 
a distance from both the spatial boundaries and other group users. As shown in 
Figure 6.6, group activity participants stay at least two meters away from 
physical boundaries. In addition, different types of buffer areas can be identified 
among groups. In Figure 6.6, the shuttlecock-kicking group stays around 6 
meters from the badminton group, with an ornamental space functioning as a 
buffer between the badminton group and the east-dancing group. Trees become 
a potential natural buffer among two dancing groups and a diabolo-playing group. 
Later, when more people were participating in the group activities, participants 
used a rope tied between trees to mark the buffer between the two dancing groups 
and the diabolo-playing group (Figure 6.7).  
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Figure 6.6  

Users of P2 on Monday, October 12, 2015, 9:30 am. It is a sunny morning with 
a slight breeze. 

 

Figure 6.7  

Ropes tied between trees to strengthen the buffer area among group activities 
(photo by the first author). 
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Seniors’ passive park use, such as standing, sitting, and watching, also indicated 
the pattern of an “edge effect” indicating that edges of woods, clearings and other 
public spaces are preferred as gathering places, since they provide a combination 
of privacy and visibility (De Jonge, 1967; Gehl, 2011). Two types of edge effects 
were identified. As shown in Figure 6.8, the physical boundaries of the green 
corridor to the east of the red rectangle are dominated by sitting and standing 
behaviors. The physical edges may provide seniors with psychological comfort, 
since their backs are shielded. Another type of “edge effect” happens with active 
park use. In the red rectangle in Fig. 8, a singing group attracts seniors to stand 
and sit around it. 

 

Figure 6.8 

Users of P1 on Sunday, October 11, 2015, 9:00 am. It is a sunny morning with a 
slight breeze. 
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6.3.3 Daily-use patterns  

Figure 6.9 provides a summary of the daily-use patterns of seniors at the three 
observation places. It is based on the average number of senior participants in 
each observation block on the three sunny observation days. In observation 
places P1 and P2, the number of visitors was highest in the morning, with a peak 
value in the period from 8-10am. The number of visitors in P1 and P2 was lowest 
around lunchtime, when, as they indicated in the interviews, many senior visitors 
went home to lunch and rest, and slightly increased again after 2 pm. The number 
of visitors in P3 tended to be lower than in P2 and P3, especially in the morning. 
This may be explained by the lack of gathering spaces for activities. The highest 
numbers of visitors were observed in the late afternoon after 4 pm, because the 
pavilion in P3 afforded the social interaction of a group of older men. Compared 
with sunny days, the numbers of senior participants in P1 and P2 were greatly 
reduced on rainy days. However, at P3, there were little changes on rainy days 
because of the pavilion, which provides protection from unpleasant weather 
conditions.  

 

Figure 6.9  

Average number of senior participants at observation places P1, P2, and P3 on 
three sunny days, based on six observation blocks. 
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6.3.4 Affordances 

Five main categories of affordances were identified: individual physical activity, 
group physical activity, protection against unpleasant weather conditions, social 
interaction, and sitting and resting (Table 6.3).  

Table 6.3  
Overview of park affordances for seniors with supporting and non-supporting 
environmental features. 

Main 
Category  

Affordances Supported 
environmental 
characteristics  

Unpleasant 
environmental 
characteristics  

1. Individual 
physical 
activity  

Walking/Running  “Paved ground,” “trees,” 
“size of park” 

“Raining,” “hot 
weather” 

Aerobics  “Trees” “Smoking”  

Sketching “Other people and their 
activities,” “trees,” “other 
natural elements” 

 

Low-intensity 
exercise 
/gymnastics  

“Exercise facilities,” 
“trees” 

“Not enough exercise 
facilities,” “Raining”  

Ground 
calligraphy-
writing  

“Lake,” “paved ground,” 
“proximity” 

“Hot weather”  

2. Group 
physical 
activity  

Tai Chi/Kong Fu  “Soft soil,” “trees,” “quiet 
environment,”  

“Too crowded” 

Singing  “Group participants,” 
“connected spaces with 
buffer area” 

“Conflicts in (group) 
use” 

Dancing/Aerobics  “Group participants,” 
“paved-ground, 
“connected spaces with 
buffer area” 
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Badminton-
playing/ 
shuttlecocks- 
kicking/Diabolo-
playing  

“Group participants,” 
“exercise facilities,” 
“connected spaces with 
buffer area” 

“Not enough exercise 
facilities,” “raining,” 
“hot weather” 

3. Protection 
against 
unpleasant 
weather 
conditions  

Protection against 
unpleasant 
weather 
conditions 

“Trees,” “cool 
environment” 

“Lack of pavilions and 
other places of shelter,” 
“raining,” “hot 
weather” 

4. Social 
interaction 

Direct social 
interaction  

“Group participants,” 
“benches,”  

“Conflicts in (group) 
use,” “lack of pavilions 
and other places of 
shelter” 

Passive watching  “Other people and their 
activities,” “benches,” 
“edge effects”  

“Darkness at night” 

5. Sitting and 
Resting 

Sitting and 
Resting  

“Benches,” “trees,” “edge 
effects” 

“Lack of quantity and 
diversity in styles of 
benches” 

Restoration  “Quiet environment,” 
“benches,” “trees,” “other 
natural elements” 

“Too crowded,” “view 
restriction” 

 

Individual physical activity 

Various types of individual physical activities occur in Xingqinggong Park, such 
as walking, aerobics, sketching, low-intensity exercise, and ground calligraphy-
writing (see Figure 10). Individual activities are favored by senior interviewees, 
since these are flexible and easy to practice. For example, a 78-year-old female 
participant mentioned her aerobic practice: “…When there are dancing groups 
or other people here, I will go to other places. For me, it is all fine. I just practice 
aerobics myself and have fun. I can do it whenever I want. I don’t like to join 
them (group activities), (because) they have time limitations… I bring a music 
player with me to practice the aerobics anywhere I want.” 
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Individual physical activities are sensitive to the presence of required 
environmental features. For example, places with trees and tree shade are the 
best option for aerobics and walking activities, because these protect participants 
against the hot weather in summer time. Disturbances of individual physical 
activity derive mainly from features such as hot weather, not enough exercise 
facilities, and smoking behavior.  

     

Figure 6.10  

Examples of individual activities: Aerobic practice (left) and ground calligraphy-
writing (right). (Photos by the first author). 

Group physical activity 

Diverse group activities of seniors can be observed in Xingqinggong Park, such 
as dancing, singing, Tai Chi, and badminton-playing (see Figure 6.11). With 
respect to the environmental features required for these activities, a distinction 
can be made between small and big group activities. 

Small group activities that involve only a couple of participants require relatively 
little environmental support in terms of space and facilities. Participants may 
easily compromise with the lack of space and facilities. When a 55-year-old 
badminton player found the only badminton court had been already occupied by 
other players, he and his partner chose to play badminton at a nearby paved-
ground area, saying “There are public badminton courts over there, but they are 
already being used by people who came earlier. This (badminton court) is a 
public facility, and there are not enough of them.” When the environment does 
not support their activities, people tend to search for alternative options, such as 
playing badminton on the square without net and court.  

Big group activities involving more participants usually need a consistently 
available place in the park to perform their group activities. It is important for 
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the group to find a place that can fit their activities. For example, soft soil, trees, 
and a quiet environment are appreciated for Tai Chi activities as indicated by an 
over 55-year-old participant. Besides the physical features, most group 
participants state that the other “group participants” are important to them. As a 
65-year-old singer indicated “I have invitations from several singing groups, 
since the instrument players prefer playing with me. I can give my song 
collection book to them, and they can choose and practice any song from the 
book.” For aerobic and dancing groups, some group members may provide music 
for other group members. As mentioned by two older dancers, “When I first came 
here, I joined in with them. Now I have become used to this group; I don’t want 
to change to another group.”  

When the environmental features cannot meet the needs of bigger groups, this 
may lead to tension among the various groups. An interviewee indicated that 
“…there used to be another singing group over there (and singing group 
opposite the present group); the two of them interfered with each other. Then 
tension between the two emerged, which resulted in conflict and confrontation. 
Finally, one of the groups left for another park.”  

     

Figure 6.11  

Examples of group activities: Dancing practice (left) and Tai Chi practice (right). 
(Photos by the first author). 

Protection against unpleasant weather conditions 

During the heat of summer, there is an obvious moving trend from sunny squares 
in the morning to tree shade and other sun-shielding buildings later in the day. 
Particular environmental features are highly favored by elderly users for resisting 
unpleasant weather: trees and a cool environment. The shade of big trees may 
provide users with immediate protection from sunburn, creating a quiet and cool 
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natural environment. Trees may also support activity areas on rainy days. An 
over 70-year-old woman indicated that, “When it is raining a bit, I’ll do low-
intensity activity under the trees. But when the rain is heavy, I won’t come.” 

Besides trees, the pavilions and other buildings may function as a shelter for 
users on both sunny and rainy days. For hot days in summer, these types of 
facilities can provide good opportunities for rest. For rainy days, they enable 
some group activities to still be performed. As shown in Figure 6.12, a medium-
size singing group was still in the park on a rainy day. The instrument player 
indicated that, “When it starts to rain, we move into the pavilion to protect our 
instruments from the rain. However, it’s a shame that there’s only one pavilion 
nearby.”  

Social interaction 

Direct social interactions among seniors usually occur during their participation 
behaviors. For example, greetings and short chats are quite often seen with the 
group-activity participants. More intimate relationships such as friendship may 
develop due to the same interests and steady contacts. A “small circle” is 
developed by seniors to refer to the intimate relationship among group 
participants, for example, “we have a small circle, a group of friends who also 
like calligraphy, reading, and drawing,” indicated a 60-year-old man. Places 
with sitting and resting opportunities, such as benches, may stimulate social 
interactions during activity breaks.  

Apart from the direct social interactions, indirect social interactions, like passive 
watching, are also valuable for seniors (see Fig. 12). A more than 70-year-old 
lady described her experience as follows: “I don’t talk with other people; I just 
walk around the park alone. Well, actually, when I watch other people and their 
activities in the park, I also get a feeling of interaction.” In turn, the participants 
in the activity were also glad to be watched. When an elderly man drew a picture 
of a dancer, the dancer was very pleased, and even asked for a copy of the picture.  
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Figure 6.12  

Examples of protection against unpleasant weather conditions and social 
interactions: A singing group on a rainy day (left) and indirect interaction (right). 
(Photos by the first author). 

Sitting and resting 

Most interviewees indicated they will sit or rest in the park as a break from 
activities, for example: “Usually I have a walk around the lake and then have a 
rest” (an over 70-year-old woman), and “I will take a rest during exercise; too 
much strenuous exercise is also not good for elderly people” (an over 70-year-
old woman). The sitting opportunities provided by benches, the pavilion, and 
other environmental characteristics invite seniors to sit and rest. However, when 
these opportunities are not available, seniors may either choose not to stay or to 
figure out alternatives, such as carrying a small “folding chair” with them to the 
park by a 82-year-old man. The design and quality of benches are also of concern 
to seniors. In general, participants indicate that benches should be comfortable 
so they can sit for an extended period of time and should also facilitate getting 
up. It is also important that the seating location is attractive and inviting. Figure 
6.13 shows that the combination of large tree-shade and back-shielding locations 
constitute popular sitting places for older people, and the performance of group 
activities in the center is attractive for people to sit and watch.  



Chapter 6 | The Environmental Affordances of An Urban Park  

  
  152 

      

Figure 6.13  

Examples of sitting and resting: A sitting place with trees and edges (left) and a 
sitting place with a broad view (right). (Photos by the first author).  

6.4 Discussion 

This study explored the interconnections between park affordances for seniors 
and park environmental characteristics. On-site interviews in an urban park in 
Xi’an, China revealed five categories of park characteristics that may contribute 
positively or negatively to seniors’ park affordances, including design elements, 
people, physical accessibility, facilities and maintenance, and atmosphere. In 
particular, we found that seniors focus on how the park’s environmental 
characteristics may enable their activities and behaviors, which, in turn, impacts 
on their perception of the environmental characteristics. This is in line previous 
findings showing that what people can do in outdoor environment settings is 
more important to them than the environment itself, with its attributes and 
elements (Hadavi, Kaplan, & Hunter, 2015).  

Three behavior usage spaces were identified through behavioral mapping: 
moving spaces, ornamental spaces, and gathering spaces. Within these spaces, 
buffer areas such as a certain distance, a line of trees, and a piece of ornamental 
space were found to play an important role to separate groups, which is 
consistent with findings from the UK, (Goličnik & Ward Thompson, 2010). The 
buffer areas not only segregate the group spaces but also allow different groups 
to easily see each other. This provides opportunities for seeing, hearing, and 
socially interacting, corresponding with Gehl’s (2011) self-reinforcing process 
of “something happens because something happens”. Another spatial-use pattern 
is “edge effects” that have been demonstrated by previous studies in urban green 
spaces (e.g., Goličnik & Ward Thompson, 2010; Unt & Bell, 2014). In our 
observations, sitting or standing at the edges of squares and roads was frequently 
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seen. The behavior of attachment to “edges” is generally seen as a way for older 
people to feel psychological comfort, because their backs are shielded and a 
better vantage point for watching can come about. 

Five main categories of park affordances were identified: individual physical 
activity, group physical activity, protection against unpleasant weather 
conditions, social interaction, and sitting and resting. In particular, our study 
shows that group activity seems more popular among seniors in the Chinese 
context than in the western context, which is probably related to a more 
collectivist culture. Group activities promote the direct social interactions that 
may help senior participants develop intimate friendships among participants, 
known as a “small circle.” Passive observers are easily attracted by active park-
use behaviors, and active participants may gain a sense of gratification by being 
watched. This reciprocal attraction between active and passive senior 
participants is in line with the idea of affordance theory, which states that 
“behavior affords behavior” (Gibson, 1979). The results resonate the argument 
made by Richaud (2016) that "fun-based friendships in Chinese urban parks 
“remain significant sources of support and well-being for these aging city 
dwellers. 

Clark and Uzzell (2002) suggested that people should be considered as mediators 
instead of as “objects” in the perceptual process, which means the affordances 
vary with the presence or absence of other people in an environment. In our 
findings, the social affordances of an urban park may change when other people 
are present in the park. For example, when there are active users in the gathering 
spaces, a bench at the edge of the space may afford indirect social interaction for 
passive observers. Therefore, our research confirms that park affordances for 
social interactions alter vis-à-vis the presence or absence of other seniors.  

6.4.1 Strengths and limitations 

The main value of this study lies in the fact that seniors were allowed to provide 
narratives, in their own words, of factors that hinder or enable their experience 
of an urban park, and the combination of these narratives with behavioral 
mapping data. Nevertheless, there are limitations to this study. The first 
limitation is that our data did not include the interactions between seniors and 
other park users. It is possible that the seniors’ park-use behaviors are partly 
impacted by the presence or behaviors of other age groups. Therefore, it will be 
interesting to investigate park affordances, when including all age groups. 
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Second, although interviews and behavior mapping were carefully conducted in 
the urban green spaces of Xingqinggong Park, the context-sensitivity in terms of 
climate, private living conditions, and other sociodemographic contexts 
influence the generalization of the results. Finally, the current study only focused 
on seniors who actually visited the urban park; this excludes any information 
about seniors who do not visit urban green spaces. Since the benefits of green 
space visits for well-being have been well documented, future studies might 
involve how to promote the visiting of urban parks on the part of seniors and 
thereby maintain healthy aging.  

6.4.2 Practical implications 

Based on the current findings, we propose some action-based knowledge for 
design professionals to create attractive park environments for seniors. First, an 
attractive park environment for seniors should be a place with sub-spaces 
catering to distinct functions that satisfy their needs and support their behavior. 
Primarily, according to the local context, a senior’s park should contain the 
environmental features that support the possible activities and behaviors, such as 
big trees for enjoying shade in the heat of summer, benches for sitting, and courts 
for badminton playing. It may be practical to start out by arranging for 
environmental elements that potentially support several affordances (e.g., paved 
ground supporting walking, dancing, and aerobics). This will increase the use 
opportunities of a certain sub-space.  

Furthermore, the combination of the three types of spaces – moving space, 
ornamental space, and gathering space – should be carefully considered. 
Gathering spaces are connected by moving spaces and embedded in ornamental 
spaces. Ornamental spaces with trees, bushes, flowers, or grass help to create a 
mold for quiet and restorative environments. However, a high percentage of 
inaccessible ornamental spaces will lead to shrinking spaces for gathering spaces.  

Third, in the spatial configuration of gathering spaces, “connected spaces with 
buffers” may be involved as a strategy to facilitate and stimulate a maximum 
amount of group-use behavior. Green elements such a line of trees, bushes, or a 
patch of grass, may act as “soft” buffers that may not only divide large gathering 
spaces into small connected spaces but also offer the opportunity to “see and to 
be seen” for group users. In addition, sitting opportunities in a gathering space 
should be amply provided for so that active seniors may rest in the space, and 
passive observers may easily combine resting and observing together. Ideal 
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places for sitting are at the edges of gathering spaces that allow their backs to be 
shielded and also provide a wide perspective for watching. Finally, the service 
facilities such as toilets and teahouse should not be too far from the gathering 
space.  

6.5 Conclusions 

We recommend that policy-makers, concerned with the quality of life in cities, 
promote the amount of green space available while at the same time stressing the 
application of good design principles. The latter will allow green spaces to 
accommodate a maximum number of people and preferences by including 
different sub-spaces, and favor the designation of use spaces over moving spaces 
and ornamental spaces, making the best use of limited urban space and financial 
resources. In the Chinese context, with the increase in “empty-nest” seniors who 
do not live in families, the traditional role of the family in taking care of seniors 
has been weakened (Liu et al., 2015). Due to the shrinking network of seniors, it 
may become harder for seniors to find social support from their previous social 
network. This study shows that the lack of available social support from local 
communities (Liu et al., 2015) may be partially compensated for by park 
affordances of social interactions.   
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7.1 Introduction 

The impacts of urban green space on health and well-being benefits have been 
investigated in this thesis through highlighting a relational perspective that 
emphasizes green space attachment, perception and affordance. The overall aim 
is to extend and deepen current research on health benefits of green space by 
taking a relational perspective that emphasizes the role of emotional and physical 
interactions and dependencies between people and green spaces.  This 
concluding chapter first presents the main findings of Chapters 2 to 6 followed 
by a discussion of key relational concepts and implications for policy and 
practice. It concludes with a discussion of empirical research methods and 
recommendations for future research. 

7.2 Main findings 

Chapter 2 sets the framework for the relational perspective of this thesis. It 
provides a review of how green space is examined in health-related studies and 
how consistent the health-related outcomes are. Although most of the reviewed 
studies demonstrated a positive association between green space and health 
outcomes, these studies dominantly take a positivistic stance of green space that 
treat green space as mere physical presence. Drawing on the differences between 
space and place in geographic, place is regarded as space with meaning endowed 
or attached to it by people, and space is more abstract than place (Tuan, 1977). 
The positivistic measurement of green space reflects a space-thinking. It 
concludes that a relational conception on place could bring new insights in green 
space and health studies. This relational perspective concerns the emotional 
attachment to green space as well as the unique perception and experience of 
green space. It takes the emotional and physical interactions and dependencies 
between people and green spaces into account, reflecting a green place-thinking. 
As such, Chapter 2 provides theoretical basis for the following empirical studies.  

Chapter 3 and 4 empirically test the idea that the quality of green space, 
objectively measured in terms of accessibility and usability, is associated with 
health, well-being, and neighborhood satisfaction independent of objectively 
measured green space quantity. Moreover, the roles of the relational concepts of 
green space attachment, perceived quality, and beneficial affordances in these 
relationships are examined. The research in these chapters was conducted in two 
urban neighborhoods in the Dutch city of Groningen, which are similar in the 
amount of green space and socio-demographic status, but differ in the 
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availability of accessible and usable green spaces. Results show that residents of 
the neighborhood with a higher availability of accessible and usable green space 
report higher perceived quality of green space, greater green space attachment, 
better mental health, and greater satisfaction with their neighborhood than 
residents of the neighborhood with a lower availability of accessible and usable 
green space. Furthermore, the data provide support for perceived quality and 
green space attachment as important subjective pathways leading from green 
space to better mental health and neighborhood satisfaction.  

In general, Chapters 3 and 4 highlight the importance of green space quality and 
the emotional bonds it fosters, in addition to the amount of green space in 
studying the beneficial effects of green space. Notably, residents’ perceptions of 
the quality of green spaces and their subjectively reported attachment to the 
green spaces were in line with the objectively assessed quality of the green 
spaces in terms of accessibility and usability. This suggests that objective and 
subjective measures of urban green space quality can be fruitfully combined, 
enriching both the positivistic and relational perspective. The findings also 
resonate with the ideas discussed in Chapter 2 that instead of studying green 
space as a mere space we also need to understand green space as a place that 
involves the individual’s unique perceptions and experiences of green space.  

Chapter 5 takes a closer look at one of the key relational concepts in this thesis, 
namely the concept of green space attachment. It examines the construct 
reliability and validity of green space attachment in relation to neighborhood 
attachment, connectedness to nature, and the quantity and perceived quality of 
neighborhood green spaces. The use of data from respondents from diverse 
geographical backgrounds in the Netherlands, made it possible to examine green 
space attachment in a wider context than an on-site survey. The results confirm 
that green space attachment is a reliable construct with four sub-dimensions: 
place dependence, place identity, affective attachment, and social bonding. 
Green space attachment was significantly related to neighborhood attachment 
and connectedness to nature with low-to-moderate positive correlations. As both 
scales measure similar but distinct concepts, this supports the construct validity 
of green space attachment. While green space attachment varied with perceived 
green space quality, it showed little variation with the quantity of green space. 
This further supports the validity of green space attachment as a measure that is 
sensitive to quality aspects of green space that are considered to play an 
important role in the development of attachment to places. Taken together, these 
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findings suggest that green space attachment is a valuable and promising 
construct in human-environment studies. 

Chapter 6 widens the scope of this thesis by considering the design and use of 
green space in the non-western context of China, using a qualitative approach. It 
explores how an urban park could be designed and managed to meet seniors’ 
needs in their park use, by using the relational concept of green space affordance. 
The use of affordances allows investigating the following three aspects together: 
the perceptions and interests of seniors, park characteristics, and their park use. 
Through face-to-face on-site interviews with senior visitors and behavior 
mapping in three setting in an urban park, Xi’ an, China, five main categories of 
affordances were identified: individual physical activity, group physical activity, 
protection against unpleasant weather conditions, social interaction, and sitting 
and resting. These affordances may be supported or constrained by the presence 
or absence of design elements, other people and their activities, physical 
(in)accessibility, (lack of) facilities and maintenance, and weather and other 
atmospheric circumstances. These affordances could be also supported by 
facilitating spatial-use patterns, including “connected spaces with buffer areas” 
and “edge effect”. This study has shown the relevance of affordance in 
understanding the value of green spaces, which promote urban green space 
designers to rethink green space as a place of interactions and actions instead of 
static visual space.  

7.3 Discussion  

This thesis takes a relational perspective in understanding the health and well-
being effects of urban green space. This perspective leads to a conception of 
green space not only as a geographical space, but also a place being laden with 
meaning to people. In the research for this thesis, these meanings were captured 
and analyzed through the two key concepts of green space attachment and green 
space affordance, which are both closely tied to people’ perceptions of the 
qualities of green space.  

7.3.1 Green space attachment 

The concept of green space attachment was introduced in this thesis as a 
particular type of place attachment that captures the emotional bonds between 
people and their neighborhood green space. In Chapter 2, it was hypothesized 
that green space attachment might be a possible pathway underlying the 
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relationship between green space and health benefits, which adds values to 
people-environment studies. Chapter 3 provided some initial support for this 
hypothesis by demonstrating a pathway leading from a high availability of 
accessible and usable green spaces to higher attachment to green space to better 
mental health, thereby suggesting that attachment to high-quality urban green 
spaces may be relevant in fostering a healthy mental health status. These findings 
further the understanding of why green space promotes people’s health and well-
being 

Thus far, most research has focused on air quality, physical activity, social 
cohesion, and stress reduction as the four most plausible pathways leading from 
green space to health (Hartig, De Vries, & Frumkin, 2014). This thesis suggests 
that green space attachment might provide an additional pathway that is activated 
mostly by the presence of high-quality green spaces. As such, the findings of the 
present thesis are in line with recent research on connectedness to nature as a 
mechanism underlying nature-health relationships (Capaldi,  Dopko, & Zelenski, 
2014; Mayer, Frantz, Bruehlman-Senecal, & Dolliver, 2009). Within this 
approach, it has been argued that people derive a sense of meaning and emotional 
well-being from being connected to the natural world (Mayer & Frantz, 2004; 
Schultz, 2002). These beneficial effects of being connected to nature are thought 
to reflect a biologically based need that evolved during human evolution in 
natural settings (Kellert & Wilson, 1993). As empirically demonstrated in 
Chapter 5, however, the concept of green space attachment should be considered 
as related to, but distinct from connectedness to nature. While connectedness to 
nature describes an individual’s affective bond with the natural world in general 
as a more or less stable trait characteristic, green space attachment focuses on 
people’s more variable affective, social, and functional connections to their 
specific neighborhood green spaces. Consequently, it is likely that the two 
concepts form distinct pathways that each may contribute to beneficial effects of 
green space at different spatial and temporal levels.  

The findings regarding green space attachment are also relevant for research on 
place attachment in general. As pointed out by Lewicka (2011) this research has 
typically overemphasized the ‘person’ component of place attachment and paid 
too little attention to the physical nature of places. The research in the two 
neighborhoods in Groningen (Chapters 3 and 4) highlights accessibility and 
usability of green spaces as important physical components that may shape place 
attachment directly, or indirectly via the strengthening of neighborhood ties 
(Sugihara & Evans, 2000). Importantly, the finding that green space attachment 
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was found to be unrelated to the quantity of green spaces (Chapter 5) suggests 
that place attachment research should look beyond the mere presence of green 
space to obtain an accurate estimate of the importance of green space in the 
development of place attachment. Furthermore, the positive relationship between 
green space attachment and mental health, as reported in Chapter 3, supports 
emerging insights into the psychological benefits of person-place bonding 
(Rollero & De Piccoli, 2010; Scannell & Gifford, 2017).  

7.3.2 Green space affordance  

In Chapter 4, green space affordance was introduced as another relational 
concept that may be useful in studying people’s meaningful experiences with 
green space. This concept was measured in terms of people’s perceptions of the 
benefits of neighborhood green spaces for promoting quality of life, health, 
recreational use, and social interaction. However, these perceived beneficial 
affordances were found to be unrelated to the quantity or perceived quality of 
green spaces. These null-findings could be due to the fact that the instrument 
used to measure green space affordances was self-developed and not validated. 
However, it is also possible that residents are not consciously aware of the 
beneficial affordances of green space, or incapable of correctly estimating these 
affordances. In line with this latter interpretation, Nisbet and Zelenski (2011) 
have shown that people tend to make ‘affective forecasting errors’, such that they 
systematically underestimate the objectively measured positive mood effects of 
a walk in green space on their mood.  

In Chapter 6, senior users of a park in the city of Xi’an, China, also found it 
difficult to verbally express the beneficial affordances of the park, particularly 
in relation to the spatial arrangements of physical park characteristics. Therefore, 
behavior mapping was used as an additional means gain more insight into the 
park’s affordances, which turns out to be a good strategy to supplement the 
interview data. Thus, while the concept of affordance appears useful in studying 
the meaningful interactions of people with green space, self-report measures may 
not provide a suitable approach for studying this concept.  

7.4 Implications for policy and practice 

Due to the continuation of urbanization, health professionals and policy makers 
face the challenge of a health crisis that is associated with the urban environment 
and living circumstances involving air pollution, sedentary lifestyle, mental 
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illness as well as other health and well-being related problems. The relevance of 
urban green space in enhancing the health and well-being of urban populations 
has increasingly drawn the attention of policy makers and planners. However, 
on the one hand, setting quantified standards to increase the supply of urban 
green space can be very challenging in dense cities as limited land is available. 
On the other hand, it may ultimately lead to gentrification and a displacement of 
the original residents that the green space strategies were designed to benefit 
(Wolch, Byrne, & Newell, 2014). From a policy and planning perspective, this 
thesis conveys an important message that the quality of neighborhood green 
space, independent of green space quantity, is significantly related to urban 
residents’ health and well-being. As such, in addition to quantified standards in 
the provision of urban green space, this thesis advocates that more attention 
needs to be paid to the quality of urban green space.  

Particularly, this thesis has shown that, besides green space quantity, the 
objective use quality of green space in terms of accessibility and usability 
contributes to fostering a better mental health status (Chapter 3). This objectively 
measured quality of green space is also indirectly associated with well-being 
benefits via the perceived quality of green space (Chapter 4). Taken these facts 
into consideration, this thesis stresses the values of objectively and subjectively 
measured green space quality to health and well-being. This may remind policy 
makers and planners that the quantity-oriented planning approach in green space 
provision may cause injustice in health related benefits due to the discrepancies 
in green space quality. Moreover, when promoting the quantity and quality of 
green space, at the same time, applying good design principles will allow green 
space to accommodate more people and their preferences. The formulation of 
design principles needs to take into account the affordances of green space in 
particular social contexts and the characteristics of targeted groups (Chapter 6). 

This thesis also reveals that green space attachment plays an important role in 
the relationship between green space and health benefits. It adds to the discussion 
of the health effects from green spaces in the living environment. This green 
space attachment is related to both objectively and subjectively measured green 
space quality (Chapter 3 and 5). Consequently, when policy makers and design 
professionals want to promote the health and well-being of urban residents, they 
may also want to take the green space attachment into account and how this green 
space attachment might be fostered by the quality of green space.    
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7.5 Reflection on research methods 

This thesis takes an integrative approach that bridges two disciplines of 
environmental psychology and cultural geography and combines quantitative 
and qualitative methods in an international context. This integrative approach is 
an important strength. However, there are still some limitations related to both 
the quantitative and qualitative methods used.   

One limitation of the quantitative studies (Chapters 3-5) concerns the cross-
sectional design. This cross-sectional approach does not allow for a causal 
interpretation the findings. For example, in Chapter 3 it is possible that residents 
with better mental health and well-being status choose to live in the 
neighborhood with higher accessible and usable green space. Such reversed 
causality due to self-selection cannot be ruled out based on the cross-sectional 
design. Besides, many variables in the three studies (e.g., health status, green 
space attachment) are measured by self-report questions. These variables are 
from the same source, which could lead to common method bias. Moreover, 
several constructs are measured with only one single question (e.g., 
neighborhood satisfaction and well-being in Chapter 4), which may not have 
been sensitive to capture subtle differences in contact with green space. As a 
more general limitation of correlational research, the empirical studies in this 
thesis only provide snapshots of the relations between green space and health 
and well-being. The unfolding of the processes of health and well-being benefits 
through interacting with neighborhood green space are not investigated.  

Another shortcoming concerns the matching of the two neighborhoods in the 
research described in Chapters 3 and 4. This matching was based on a selected 
set of variables, it is possible that the neighborhoods differed on other 
characteristics that were not included in the matching procedure, but which could 
provide alternative explanations for the findings.  Moreover, even for the 
selected matching criteria the neighborhoods were not perfectly matched. There 
were, for examples, differences between the neighborhoods in age and the 
percentage of household with low income. Although these differences were 
statistically controlled for, it cannot be ruled out that these differences still 
influenced the results. Finally, the focus on two very similar neighborhoods in 
one city in a specific region of the Netherlands may have limited the 
generalizability of the findings of the neighborhood study to other 
neighborhoods and cities.   
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There are also some limitations to the qualitative study among senior users in 
Xi’an park in China, described in Chapter 6, First, this study has focused 
exclusively on senior park users, which may overlook the interactions between 
seniors and users from other age groups. Furthermore, this study is based on a 
case study in one specific Chinese urban park, which may limit the generalization 
of its results to other contexts.  In general, the research in China not only was 
conducted in a different geographical part of the world than the other studies in 
this thesis, it also used a different methodological approach (qualitative instead 
of quantitative) and focused on different concepts (affordance and use value 
instead of green space attachment and health), than the quantitative studies. This 
makes it difficult to compare findings and draw general conclusions.  

7.6 Recommendations for future research 

The investigation of how urban green space is related to health and well-being is 
ongoing. This thesis explores the role of green space attachment in the 
relationship between urban green space and health, and the characteristics of 
urban green space that are important to health and well-being through their 
influence on perceived quality of green space, green space attachment, and green 
space affordance. It provides starting points for further research to re-examine 
the relationships that have been identified in this thesis in other contexts by 
overcoming the limitations of this thesis that have been mentioned in the 
previous section. Future researchers could also jump off from the current 
discussions on urban green space, health and well-being in their own lines of 
investigation. Amongst others, the following three recommendations are 
provided for future research.  

Firstly, the present research develops a valid construct of green space attachment 
to describe the emotional bonds between people and their neighborhood green 
space. Drawing on the research of place attachment by Scannell and Gifford 
(2010), it proposes a person-process-place framework of place attachment, 
which could stimulate new explorations of green space attachment with the use 
of the developed construct in this thesis. For example, based on this framework, 
further research may yield more insight in how cultural and individual 
experiences are related to green space attachment; how green space attachment 
is related to residents’ well-being and their behaviors such as maintenance 
behavior of neighborhood green space; what physical and social aspects of 
neighborhood green space contribute to shaping green space attachment.  
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Secondly, this thesis investigates the role of green space attachment as a pathway 
underlying the relationship between urban green space and health. Previous 
studies have examined other possible mechanisms, involving physical activity, 
air cleaning, social interaction, stress reduction, and connectedness to nature 
(Hartig et al., 2014; Mayer et al., 2009). However, there is still a lot of 
uncertainty about how and why benefits of green space occur (Kuo, 2015). As 
such, it may be interesting for further research to explore the role of green space 
attachment and related mechanisms such as connectedness to nature.  

Finally, this thesis also focuses on the characteristics of green space in relation 
to health and well-being. It shows that both the objectively and subjectively 
measured quality of green space is relevant to health and well-being, independent 
of the quantity of green space. More studies are needed to explore which other 
characteristics of green space are vital to health and well-being; how effects may 
vary due to the combinations and spatial arrangements of these characteristics. 
Another addition to current studies is to investigate both the quantity and quality 
together when linking urban green space to health and well-being benefits.  

To conclude, the empirical studies in this thesis confirm that the relational 
perspective, involving green space attachment, perceived quality and affordance, 
brings new insights in understanding the relationships between urban green 
space and health as well as well-being. It resonates the argument in the thesis 
that instead of studying urban green space, we need also pay attention to urban 
green place. 
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Summary  
Urban green spaces in the living environment can make a significant contribution 
to health and well-being. In particular, the objective quantity of green space 
within a geographical territory has been found to be associated with these health 
benefits. However, within the tightly packed urban fabric, the possibilities of 
contact with green space are often diminished due to the fact that limited green 
space is available. It challenges both policy makers and design professionals to 
efficiently use urban green spaces and optimize their health and well-being 
values. To address these needs, more knowledge is needed to understand the 
mechanisms underlying the relationship between urban green space and health 
benefits as well as the qualities of urban green space that could attain such 
benefits. Therefore, this thesis aims to extend and deepen current research on 
health benefits of green space by taking a relational perspective that emphasizes 
the role of emotional and physical interactions and dependencies between people 
and green spaces. It draws on empirical studies in both the Netherlands and 
China, and attempts to broaden the scope of health-oriented green space studies. 

This thesis brings new insights in understanding the relationship between urban 
green space and health as well as well-being, through highlighting three 
relational concepts: green space attachment, perceived quality and affordance. 
Green space attachment is used to capture the emotional attachment between 
people and their neighborhood green spaces. It is postulated that green space 
attachment is a valid and reliable construct that constitutes a possible pathway 
underlying the relationship between urban green space and health. Perceived 
quality of green space is introduced to add a practical basis for understanding 
and applying the well-being benefits of urban green space. It is examined how 
perceived quality relates to objective measures of green space quality and well-
being benefits, independent of the quantity of green space. Green space 
affordance supplements the other two relational aspects by adding guidelines for 
optimal design strategies of urban green space. It refers to the functional 
significance of green space in relation to the needs and interests of an individual 
or a specific group of people.  

In order to address the concerns above, this thesis takes an integrative 
methodological approach. It examines the green space – health relationship 
through the lenses of both environmental psychology (e.g. green space 
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affordance) and cultural geography (e.g. green space attachment). Three 
empirical data collections were conducted in different social and cultural 
contexts of the Netherlands and China by using mixed quantitative and 
qualitative research methods such as paper-mailed questionnaire, online 
questionnaire, semi-structured interviews, and behavior-mapping. The main 
conclusions and contributions of the five studies (Chapter 2 to 6) in this thesis 
can be summarized as follows.  

Firstly, Chapter 2 consists of a systematic literature review aimed at exploring 
how green space in the living environment is estimated or referred to in health-
oriented green space studies. These studies have been found to take a 
predominately positivistic stance that estimates the beneficial effects of the 
physical presence and amount of green space. Drawing on the differences 
between space and place in geography, this predominant approach reflects a 
space-thinking. It is argued that green space and health research also needs to 
consider a relational conception of green place that emphasizes green space as a 
perceived reality and laden with meaning. This relational perspective concerns 
the emotional physical interactions and dependencies between people and green 
space, which may be examined through three relational concepts, green space 
attachment, perceived quality, and green space affordance.  

Secondly, Chapters 3 and 4 present the results of a study in two neighborhoods 
in Groningen, the Netherlands, which are similar in the amount of green space 
and socio-demographic characteristics, but differ in the quality of the green 
spaces as indicated by the availability of accessible and usable green spaces. This 
study reveals that objective quality of green space is significantly related to both 
health and well-being indicators, apart from the objective quantity of green 
spaces. This research also empirically examined the roles of the three relational 
concepts - green space attachment, perceived quality and beneficial affordance 
in the relationships between urban green space and health as well as well-being. 
The structural equation analyses described in Chapter 3 indicate that green space 
attachment could be a possible pathway underlying the relationship between 
quality of green space and mental health. Mediational analyses described in 
Chapter 4 show that perceived quality of green space mediates the link between 
objective quality of green space and neighborhood satisfaction. These findings 
suggest that, besides the quantity of green space, the objective and perceived 
quality of urban green space could be combined and provide beneficial 
implications for policy makers and design professionals in making urban green 
places.   
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Thirdly, Chapter 5 presents a correlational study that further examines the 
construct reliability and validity of green space attachment, one of the key 
relational concepts, by analyzing data from an online survey among residents 
from diverse geographic backgrounds in the Netherlands. The findings indicate 
that green space attachment is a reliable and valid construct with four sub-
dimensions: place identity, place dependence, affective attachment, and social 
bonding. Green space attachment is related to, but distinct to, neighborhood 
attachment and connectedness to nature. While green space attachment varied 
with perceived green space quality, it showed little variation with the quantity of 
green space. This further supports the validity of green space attachment as a 
measure that is sensitive to quality aspects of green space that are considered to 
play an important role in the development of attachment to places. This study 
suggests that green space attachment is a promising construct in studying 
beneficial effects of urban green space.  

Last but not least, Chapter 6 presents the findings of a case study that examined 
how urban green space in a particular social and geographical context could be 
designed and managed to meet the needs and interests of specific groups of 
people. Based on interviews and behavior mapping conducted among senior 
users in an urban park, Xi’ an, China, five main categories of park affordance for 
seniors were identified, including individual physical activity (e.g. aerobics, 
walking, ground calligraphy-writing), group physical activity (e.g. singing, 
dancing, and Tai Chi playing), protection against unpleasant weather conditions, 
social interaction (direct social interaction and passive watching) and sitting and 
resting. These affordances are supported by park characteristics such as trees, 
soft soil, other people and their activities, as well as the spatial configuration of 
park characteristics, for example edge effects and connected spaces with a buffer 
area. Studying the affordances of green space reminds designers green space is 
a dynamic place of interaction between people and environment instead of a 
static space.  

Generally, this thesis broadens the theoretical and practical basis for 
understanding and applying the health benefits of urban green spaces by 
presenting a relational approach in which green space is viewed as an interactive 
perceived reality that is laden with meaning. Future studies could apply this 
relational approach in other social and geographical contexts to further explore 
the beneficial effects of  urban green space In doing so, these studies may include 
additional outcome variables such as more objective indicators of health and 
well-being (e.g., visits to the GP and cortisol) and social citizenship behaviors 
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like the willingness to help maintain one’s neighborhood green space Future 
research may also explore which other characteristics of green space besides the 
ones included in the present research are vital to health and well-being, and how 
outcomes and perceptions may vary due to the combinations and spatial 
arrangements of these characteristics. Another avenue would be to explore how 
to better translate this knowledge on green space – health relationship into 
planning and design practices.   

Based on the results of this thesis, policy makers and planners are recommended 
to consider the quality of urban green spaces in addition to setting standards for 
minimum amounts of green spaces. The positive associations between objective 
indicators such as accessibility and usability and perceived quality found in this 
thesis suggests that objective indicators of urban green space quality can provide 
a useful starting point for creating high-quality green spaces that meet residents’ 
needs and perceptions. Meanwhile, design professionals may apply the concepts 
of green space attachment and affordance in formulating good design principles 
to accommodate the needs of green space users in specific social and 
geographical contexts. If these recommendations are followed, green places may 
truly become green spaces that support the health and well-being of communities. 
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Samenvatting 
Groen in de stad kan een significante bijdrage leveren aan gezondheid en welzijn. 
Dit wordt vooral toegeschreven aan het objectieve oppervlak aan groene ruimte 
binnen een geografisch gebied. Binnen het dichtbebouwde stedelijke landschap 
bestaat doorgaans echter weinig gelegenheid om in aanraking te komen met 
groene ruimte, omdat die nu eenmaal beperkt voorhanden is. Dit vormt een 
uitdaging voor beleidsmakers en ontwerpers, die de stedelijke groene ruimte zeer 
efficiënt moeten gebruiken om de positieve invloed op gezondheid en welzijn 
optimaal te benutten. Om dit te realiseren, moeten we meer inzicht krijgen in de 
mechanismen die ten grondslag liggen aan de relatie tussen stedelijk groen en 
haar positieve invloed op de gezondheid, en in de specifieke aspecten van de 
groene ruimte die deze positieve effecten veroorzaken. Dit proefschrift richt zich 
dan ook op het verbreden en verdiepen van de huidige kennis over de 
gezondheidseffecten van stedelijk groen. Het proefschrift hanteert een 
relationeel perspectief dat de emotionele en fysieke interacties en 
afhankelijkheden tussen de mens en de groene ruimte benadrukt. De studie is 
gebaseerd op empirisch onderzoek in Nederland en China en beoogt de 
reikwijdte van onderzoek naar het verband tussen gezondheid en groene ruimte 
te verbreden. 

Dit proefschrift biedt nieuwe inzichten in de relatie tussen de stedelijke groene 
ruimte enerzijds en gezondheid en welzijn anderzijds, door drie relationele 
concepten uit te lichten: verbondenheid met groene ruimte (green space 
attachment), waargenomen kwaliteit (perceived quality) en affordance. 
Verbondenheid met groene ruimte betreft de emotionele band die stedelingen 
hebben met de groene ruimte in hun buurt. In dit proefschrift wordt onderbouwd 
dat verbondenheid met groene ruimte een valide en betrouwbaar concept is dat 
een mogelijke bron vormt voor de relatie tussen stedelijk groen en gezondheid. 
Daarnaast vormt de waargenomen kwaliteit van de groene ruimte een praktische 
basis voor inzicht in, en toepassing van, de welzijnswinst van de stedelijke 
groene ruimte. Er is onderzocht hoe de waargenomen kwaliteit zich verhoudt tot 
een objectieve maat voor de kwaliteit en welzijnswinst van de groene ruimte, 
ongeacht de kwantiteit van de groene ruimte. Het concept  affordance vult de 
twee andere relationele aspecten aan en geeft richtlijnen voor optimale 
ontwerpstrategieën voor de stedelijke groene ruimte. Dit concept verwijst naar 
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het functioneel belang van groene ruimte in relatie tot de behoeften en belangen 
van individuen of specifieke bevolkingsgroepen.  

Het onderzoek in dit proefschrift hanteert een holistische methodologische 
benadering. De relatie tussen groene ruimte en gezondheid wordt beschouwd 
vanuit het perspectief van de omgevingspsychologie (d.w.z.  affordance van de 
groene ruimte) en de culturele geografie (d.w.z. verbondenheid met de groene 
ruimte). Er zijn empirische data verzameld in verschillende sociale en culturele 
omgevingen in Nederland en China; dit gebeurde aan de hand van een 
combinatie van kwantitatieve en kwalitatieve onderzoeksmethoden zoals 
gedrukte en per post verzonden enquêtes, online enquêtes, semigestructureerde 
interviews en behaviour mapping. De belangrijkste conclusies en bijdragen van 
de vijf studies (hoofdstukken 2-6) in dit proefschrift kunnen als volgt worden 
samengevat.  

Hoofdstuk 2 gaat in op de vraag hoe het begrip groene ruimte in de literatuur 
over groen en gezondheid wordt besproken en uitgewerkt Uit dit 
literatuuroverzicht blijkt een overwegend positivistische benadering waarin de 
gezondheidseffecten van stedelijk groen vooral worden gekoppeld aan de fysieke 
aanwezigheid en oppervlakte. In termen van het in de geografie vaak gebruikte 
onderscheid tussen ruimtes en plekken, kenmerkt deze positivistische 
benadering zich door een ruimtelijk perspectief. Onderzoek naar groen en 
gezondheid zou een meer plekgerichte, relationele opvatting van stedelijk groen 
kunnen hanteren waarin de groene ruimte wordt beschouwd als een 
waargenomen realiteit die betekenis heeft. Dit relationele perspectief beschrijft 
de emotionele en fysieke interacties en afhankelijkheden tussen de mens en de 
groene ruimte, die kunnen worden onderzocht aan de hand van de drie relationele 
concepten van verbondenheid met de groene ruimte, waargenomen kwaliteit en  
affordance.  

Hoofdstukken 3 en 4 bevatten de resultaten van een studie in twee wijken in de 
stad Groningen; de wijken zijn vergelijkbaar qua oppervlak aan groene ruimte 
en sociaal-demografische kenmerken, maar verschillen in de kwaliteit van de 
groene ruimtes, afgemeten aan de beschikbaarheid van toegankelijke en 
bruikbare groene ruimtes. Deze studie laat zien dat er een relatie is tussen de 
objectieve kwaliteit van de groene ruimte en indicatoren voor gezondheid en 
welzijn, los van het objectieve oppervlak aan groene ruimte. Daarnaast geeft het 
inzicht in de rol van de drie relationele concepten (verbondenheid met groene 
ruimte, waargenomen kwaliteit en  affordance) in deze relatie. De structurele 
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vergelijkingsanalyse in hoofdstuk 3 geeft aan dat een gevoel van verbondenheid 
met de groene ruimte een mogelijke schakel vormt in de relatie tussen de 
kwaliteit van de groene ruimte en geestelijke gezondheid. De mediatie analyse 
in hoofdstuk 4 laat zien dat de bevinding dat bewoners van de wijk met meer 
toegankelijk en bruikbaar groen tevredener zijn met hun wijk kan worden 
verklaard door een hogere waargenomen kwaliteit van het groen. Deze 
bevindingen duiden erop dat, naast het oppervlak aan groene ruimte, de 
objectieve en de waargenomen kwaliteit van de groene ruimte kunnen worden 
gecombineerd en benut om beleidsmakers en ontwerpers te ondersteunen bij het 
creëren van stedelijke groene plekken.  

In hoofdstuk 5 wordt een correlationeel onderzoek gepresenteerd waarin de 
betrouwbaarheid en validiteit van het relationele kernconcept ‘verbondenheid 
met groene ruimte’ nader worden onderzocht aan de hand van een analyse van 
gegevens uit een online enquête onder bewoners van diverse geografische 
gebieden in Nederland. De bevindingen geven aan dat verbondenheid met de 
groene ruimte een betrouwbaar en valide concept is waarin vier sub-dimensies 
kunnen worden onderscheiden: plekgebonden identiteit, plekafhankelijkheid, 
affectieve verbondenheid en sociale verbondenheid. Verbondenheid met de 
groene ruimte is gerelateerd aan, maar niet hetzelfde als verbondenheid met de 
wijk en met de natuur. Hoewel de verbondenheid met de groene ruimte varieert 
met de waargenomen kwaliteit, bleek de verbondenheid nauwelijks te worden 
beïnvloed door het oppervlak aan groene ruimte. Dit ondersteunt de validiteit 
van verbondenheid aan groene ruimte als een concept dat gevoelig is voor 
kwaliteitsaspecten van de groene ruimte die belangrijk worden geacht voor de 
ontwikkeling van verbondenheid met een plek. Deze studie toont aan dat 
verbondenheid met groene ruimte een veelbelovend concept is bij het onderzoek 
naar gunstige effecten van stedelijk groen.  

Tot slot bevat hoofdstuk 6 de bevindingen van een casestudie waarin is 
onderzocht hoe de stedelijke groene ruimte in een specifieke sociale en 
geografische context zou kunnen worden ontworpen en beheerd om te voldoen 
aan de behoeften en belangen van specifieke bevolkingsgroepen. Op basis van 
interviews en behaviour mapping onder oudere bezoekers van een stadspark in 
Xi’an, China, werden vijf affordance categorieën voor senioren onderscheiden: 
individuele activiteiten gericht op lichaamsbeweging (zoals aerobics, wandelen, 
kalligrafie op de grond); lichamelijke groepsactiviteiten (zingen, dansen, tai chi); 
schuilen voor slecht weer, sociale interactie (directe sociale interactie en passief 
observeren) en zitten of uitrusten. Deze affordances worden ondersteund door 
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kenmerken van het park zoals bomen, zachte ondergrond, andere bezoekers en 
hun activiteiten en ook de ruimtelijke configuratie van parkelementen, zoals 
afscheidingen en verbonden ruimtes met een bufferzone. Door de affordances 
van de groene ruimte te bestuderen, worden ontwerpers zich ervan bewust dat de 
groene ruimte een dynamische plek is van interactie tussen mens en omgeving 
in plaats van een statische ruimte.  

Het onderzoek in dit proefschrift verbreedt de theoretische en praktische basis 
voor inzicht in, en toepassing van, de gezondheidsvoordelen van stedelijk groen. 
Dit gebeurt door een relationele benadering te presenteren waarin de groene 
ruimte wordt beschouwd als een interactieve waargenomen realiteit die betekenis 
draagt. In toekomstig onderzoek kan deze relationele benadering worden 
toegepast in andere sociale en geografische contexten, om zo de gunstige invloed 
van de stedelijke groene ruimte nader te verkennen. Daarbij kunnen aanvullende 
uitkomstvariabelen worden opgenomen, zoals meer objectieve indicatoren voor 
gezondheid en welzijn (zoals huisartsenbezoek en cortisolwaarden) en sociaal 
gedrag zoals de bereidheid om de groene ruimte in de wijk te helpen 
onderhouden. Verder kan toekomstig onderzoek zich richten op de vraag welke 
andere kenmerken (naast de in deze studie behandelde kenmerken) van de groene 
ruimte een belangrijke invloed hebben op gezondheid en welzijn, en hoe 
uitkomsten en percepties kunnen variëren bij verschillende combinaties en 
ruimtelijke configuraties van deze kenmerken. Een andere invalshoek zou zijn 
om te verkennen hoe deze kennis over de relatie tussen groene ruimte en 
gezondheid beter kan worden vertaald naar de praktijk van planning en ontwerp.  

Op basis van de resultaten van dit proefschrift wordt beleidsmakers en planners 
aanbevolen de kwaliteit van de groene ruimte mee te wegen in plaats van alleen 
normen te stellen voor het minimale oppervlak aan groene ruimte. De in deze 
studie waargenomen positieve associaties tussen objectieve indicatoren zoals 
toegankelijkheid en bruikbaarheid enerzijds en waargenomen kwaliteit 
anderzijds, duiden erop dat objectieve indicatoren van de stedelijke groene 
ruimte een nuttig startpunt vormen voor het creëren van kwalitatief hoogstaande 
groene ruimte die voldoet aan de behoeften en de beleving van bewoners. 
Intussen kunnen ontwerpers de concepten van verbondenheid met groene ruimte 
en affordance toepassen bij het formuleren van solide ontwerpnormen, en zo 
rekening houden met de behoeften van gebruikers van de groene ruimte in een 
specifieke sociale en geografische context. Wanneer deze aanbevelingen worden 
opgevolgd, kunnen groene ruimtes daadwerkelijk uitgroeien tot groene plekken 
die een bijdrage leveren aan de gezondheid en het welzijn van de gemeenschap.
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