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Assessing the health potential of urban green space in an urban planning 
and design context:  
a comparative case study in the city of Stockholm on differences in accessibility, 
quality, and inclusivity 
Steven L. J. Reich 

Reich, S., 2022: Assessing the health potential of urban green space in an urban planning and design context: a 
comparative case study in the city of Stockholm on differences in accessibility, quality, and inclusivity. Master 
thesis in Sustainable Development at Uppsala University, No. 2022/05, 76 pp, 30 ECTS/hp   

Abstract: Urban green spaces (UGS) can produce health-improving (salutogenic) and equigenic effects that 
narrow the health gap between disadvantaged and affluent neighbourhoods. Yet, the magnitude of such effects 
relies on the quality of a UGS. Various studies have found UGS quality to be worse in low-income 
neighbourhoods. Thus, the equigenic potential is often negated. This thesis examines if these findings can be 
replicated within the city of Stockholm. For this, two quality domains were identified. (1) The accessibility to 
a UGS determines the exposure to health benefits, as barriers to entry afford usage only to some individuals. 
(2) The salutogenic potentiality, determined by various qualities, influences the UGS’s ability to produce health-
improving effects. For the assessment of these domains, the UGS Quality Audit Tool (UQAT) was developed, 
which uses GIS analysis and in-situ audits to assess 64 indicators. The UQAT produces an accessibility score, 
salutogenic potentiality score, total score, and individual inclusivity scores. In this thesis, the tool was used in 
a comparative case study of twelve UGS in six Stockholm neighbourhoods. The UGS were sorted into three 
groups depending on their neighbourhood’s socioeconomic status (SES) and health resilience. The aim was to 
determine whether the quality of the UGS differed significantly between groups. The results replicate findings 
from other countries, showing a significantly lower salutogenic potentiality for the UGS in low-SES 
neighbourhoods. Similarly, UGS gender-inclusivity scores were also significantly lower in low-SES 
neighbourhoods. While similar tendencies were identified concerning salutogenic potentiality and health 
resilience, these findings were not conclusive. Lastly, no significant relations to neighbourhood health or SES 
were found for accessibility or the other inclusivity categories. The findings suggest that investments into the 
quality of UGS in low-SES neighbourhoods are needed to create a more equitable and inclusive Stockholm. 

Keywords: Sustainable Development, Urban green space, Urban planning, public health, inequality, inclusivity, 
GIS, comparative case study 

Steven L.J. Reich, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 
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Summary: Urban green spaces (UGS) can provide various health benefits to the residents of cities. Such health benefits 
are caused by the qualities of a green space and may influence the mental health, physical health, and social cohesion of 
residents. For these health benefits to be realised, a sufficient amount of UGS must exist in proximity to a neighbourhood. 
Moreover, the UGS must also hold the qualities that have been shown to produce such health benefits. Lastly, for many 
of the health benefits to occur, the UGS must be accessible, so that a resident can be directly exposed to its health-
improving qualities. 

Various studies of non-Nordic cities have shown both the quantity and the quality of UGS to be lesser in neighbourhoods 
with a lower socioeconomic status (SES). While differences in the quantity have been assessed for the city of Stockholm, 
no such assessment was yet performed concerning the quality in relation to health benefits. Thus, this thesis investigates 
whether differences in the quality of Stockholm’s UGS are associated to the SES or health resilience of the neighbourhood 
they are located in. Accordingly, a comparative case study of twelve UGS in six Stockholm neighbourhoods with different 
SES and health resilience levels was performed. The quality of each UGS was assessed through the UGS Quality Audit 
Tool (UQAT), which was specifically designed for this study. The tool was split into three sections that respectively 
investigate the accessibility, potential health-improving effect (salutogenic potentiality), and inclusivity for each UGS. 
The individual indicators of the UQAT were assessed through the methods of spatial (GIS) analyses using ArcMap 10.7 
and via in-situ audits. The UQAT provides the assessment results via an accessibility score, salutogenic potentiality score, 
total score, and individual inclusivity scores. 

The results replicate the findings from other countries, showing the salutogenic potentiality of the UGS in high-SES 
neighbourhoods to be significantly higher than in low-SES neighbourhoods. Similarly, UGS gender-inclusivity scores 
were also significantly higher in high-SES neighbourhoods. While similar positive relations were identified between 
salutogenic potentiality and health resilience, these findings were not conclusive. Lastly, no significant relations to 
neighbourhood health or SES were found for accessibility or the other inclusivity categories. These findings suggest that 
more must be invested into the UGS of low-SES neighbourhoods to create more equitable cities and to help reduce the 
health gap. 

Keywords: Sustainable Development, urban green space, urban planning, public health, inequality, inclusivity, 
GIS 

Steven L.J. Reich, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36 Uppsala, Sweden 
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1. Introduction 
Urban green spaces (UGS) provide various benefits to urban environments and residents. May they be inner-
city forests, neighbourhood parks, green corridors, or just basic greenery, they have the potential to provide 
vital ecosystem services (Mexia et al., 2018), lower health risks, and increase the resilience and ecological 
integrity of cities (WHO, 2017). However, for positive effects to occur, both the quantity and quality of 
such spaces must be sufficient throughout neighbourhoods (ibid.).  
 
A sufficient quantity of nearby green space benefits the physical and mental health of residents and can 
strengthen communal cohesion (Hartig et al., 2014; WHO, 2016; Braubach et al., 2017). Accordingly, cities 
with more green space available to them can experience equigenic effects, that is significant reductions in 
health inequalities between communities. Where this is the case, the health gap between socioeconomic 
classes is narrowed and more equitable living spaces are created across the socioeconomic spectrum 
(Mitchell and Popham, 2008). In contrast, a lack of urban green space is connected to less resilient living 
spaces, a wider health gap, lower communal belonging and socioeconomic inequality (CABE, 2010a; WHO, 
2016; Giannico et al., 2021). Hence, where equal distribution may have equigenic effects on disadvantaged 
populations, unequal distributions can increase inequalities. It is thus essential that urban planners, 
designers, and policymakers design cities with equal distribution in mind (WHO, 2017). This importance 
of “universal access to (…) safe, inclusive, and accessible, green and public spaces (…)” is mirrored in the 
United Nation’s Sustainable Development Goals (SDG) target 11.7 (United Nations General Assembly, 
2015).  
 
However, availability is not the only metric determining how effectively green spaces produce equigenic 
effects. Accessibility, attractiveness, and the qualities that directly produce health-improving (salutogenic) 
effects are equally integral to the delivery of health benefits and residential wellbeing (Pope et al., 2015; 
Akpinar, 2016; Zhang et al., 2017; Biernacka and Kronenberg, 2019). The assessment of urban green space 
quality thus becomes essential in examining health inequalities between neighbourhoods (Dillen et al., 
2012; Pope et al., 2015; WHO, 2016).  
 
As will be discussed, studies of various cities have found both UGS quantity and quality to be lacking in 
low-income neighbourhoods, yet the latter relationship has not been studied in a Swedish context. Moreover, 
the vast majority of these studies were concerned more with recreational quality, while more holistic 
assessments in relation to health benefits have been performed less often (Rigolon, 2016). Thus, this thesis 
set out to explore whether the quality of Stockholm’s urban green spaces differs depending on the 
socioeconomic status and health resilience of its neighbourhoods. For that purpose, twelve UGS located in 
six neighbourhoods were assessed. For the assessment, a UGS Quality Audit Tool (UQAT) that rates the 
accessibility, salutogenic potentiality, and inclusivity of urban green space was developed, using SDG 11.7 
as a frame for the latter.  
 
The present study begins by reviewing the relations between residential health and UGS. The Background 
section provides the theoretical framework needed to conceptualise the interaction between residents and 
green space and the pathways through which specific health benefits are thought to occur. Subsections 2.4 
and 2.5 further emphasise the importance of investigating the equal distribution of high-quality UGS and 
the inclusivity of its design, and the aim is presented in section 2.6. Section 3 presents the methods in three 
parts: the first subsection describes the development of the UQAT. Thereafter, six neighbourhoods with two 
UGS each are systematically selected, and the data collection and analysis methods are outlined. Lastly, in 
the Results and Discussion sections, the relations between UGS quality, residential health, and 
socioeconomic class are analysed, and suggestions for targeted investments in the quality of Stockholm’s 
urban green spaces are provided. The thesis concludes by discussing the implications of its finding on urban 
planning and design practices.   
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2. Background 
To develop the theoretical frame at the basis of the empirical research of this thesis, relevant literature 
from fields such as sustainable development, urban ecology, urban planning, public health, and 
environmental research were reviewed. The following subsection first provides some central 
definitions. These are then used to explore the relations between urban green space, residential health, 
and socioeconomic status. Thereafter, specific health benefits that occur through the interaction with 
urban green space are identified via the pathways through which they are thought to occur. Then, the 
equigenic potential of urban green space and the importance of inclusive design are introduced. 
Finally, the aims and research questions and the study area of Stockholm are described in subsections 
2.6. and 2.7 respectively.  

 

2.1. Central terms and definitions 
This study relates to the central terms and concepts of salutogenesis, urban green space quality, public 
health, residential health, and socioeconomic status (SES). The latter of these is commonly used in 
the public discourse and gives little room for opposing definitions. However, the other terms are less 
clearly defined and call for brief discussions.  

2.1.1. The salutogenic framework 
Firstly, this thesis repeatedly refers to the theory of salutogenesis to conceptualise the potential 
positive impacts of UGS on residential health; therefore, a brief introduction to the concept is needed. 
As the antithesis to the pathogenic framework, salutogenesis focuses on the mechanisms and factors 
that improve health rather than those that produce illness (Lindstrom, 2005). In the context of urban 
environments, the concept thus provides a “theoretical framework that allows us to link 
environmental resources to health outcomes (…)” (Maass, Lillefjell and Espnes, 2022, p. 362). 
Applied to public space, salutogenesis aids in the identification of the specific characteristics within 
the environment that either evoke health-beneficial behaviours or directly produce health-improving 
effects (ibid.). For this reason, the salutogenic concept has been applied repeatedly to the fields of 
public health and urban planning generally and the study of urban green spaces specifically (Mitchell 
and Popham, 2008; Chastin et al., 2014; Braubach et al., 2017). This thesis employs salutogenesis in 
the same way.  

2.1.2. Urban green space quality 

Secondly, urban green space requires a definition, as the literature uses the term with widely differing 
broadness. While some use the term to refer to green spaces with clear recreational purpose strictly, 
others define such spaces as any natural or open urban land covered at least partially by vegetation, 
irrespective of the size of that area, its accessibility, its ownership status, the presence of blue spaces, 
or its (lack of) purpose (WHO, 2017; Nguyen et al., 2021). For general discussions, this broad 
definition may apply perfectly well; however, when discussing UGS under considerations of health 
benefits, inaccessible spaces must be excluded, as several salutogenic effects only occur through 
direct usage (WHO, 2016). Furthermore, for assessing availability under considerations of 
socioeconomic inequalities, private green spaces such as gardens should also be excluded, as they 
provide benefits predominantly to their owners, thus bearing little to no equigenic potential (ibid.). 
When examining UGS quality, undeveloped green spaces and basic greenery also must be excluded, 
as they cannot fulfil the same quality standards as recreational green spaces. Lastly, only UGS located 
in residential neighbourhoods are considered here, as repeated usage can only be assumed where a 
UGS is in proximity to where one lives.  

This necessity for (1) public accessibility, (2) the affordance of recreational activities, and (3) 
residential proximity are mirrored by Gidlow, Ellis and Bostock (2012) in their definition of 
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‘neighbourhood green space’. Along these lines, and with the added purpose of this thesis to assess 
quality differences in areas of differing socioeconomic circumstances and under the consideration of 
inclusivity, UGS is defined as established and publicly accessible urban green spaces, such as parks, 
park-like areas, or nature-like areas, which afford recreational usage to the general public and which 
are not restricted to a single target group (such as mere playgrounds). Size requirements and further 
preconditions for the case study selection are discussed in section 3. Referenced articles may define 
UGS in broader terms but references thereto have been made with this narrower definition in mind.  

Secondly, quality is often defined in two somewhat opposing ways; a brief clarification on how 
quality is understood here thus seems necessary. On the one hand, ‘quality’ may be used to express 
superiority. In this sense, the term is used to compare and express the subjective preference of one 
item over another. In the context of this thesis, ‘quality’ is seldom meant this way. Instead, the term 
is here understood to be somewhat synonymous with the term ‘characteristic’, describing the inherent 
features that make an urban green space unique. A UGS can thus lack certain qualities while 
possessing others. Lacking one quality does not suggest that the space, in its entirety, is categorically 
inferior to another. However, when viewing the qualities of a place in relation to a subject that is 
influenced by that space, some qualities arise to have positive effects while others become irrelevant 
or counterproductive.  

Accordingly, some UGS qualities are indicative of benefits to public health and the provision of 
ecosystem services. When assessing UGS from this public health perspective, some qualities are 
wanted, some have no effect at all, and others other appear harmful. The auditing of such qualities 
enables us to assess the potential of an urban green space to influence residential health. 
Consequentially, the absence of multiple qualities integral to the salutogenic potentiality of UGS 
would result in the conclusion that such a UGS would be less likely to provide tangible health 
benefits. The sum of assessed quality scores thus provides a measure of relative superiority. To 
conclude, viewed through the lens of public health, the quality of urban green space is defined by the 
features (i.e., qualities) that affect its visitors and residents, either directly or through changes to the 
environment.  

2.1.3. Public health, the health gap, and wellbeing 
This thesis considers the relations of urban green space quality to health via the three central aspects 
of physical, mental, and social wellbeing (‘Constitution of the World Health Organization’, 1946). 
However, the term wellbeing is purposefully avoided due to the conceptual ambiguity and lack of a 
standard definition. Instead, the field of ‘public health’ is used to conceptualise the entirety of health 
benefits within all three central aspects. With the subject here being the health effects of UGS quality 
on neighbourhoods, public health proves to be an especially fitting field, as it stresses the community 
over the individual. Due to this distinctly communal approach, public health research often 
emphasises the significance of socioeconomic factors and disparities and how these correlate with 
inequalities in communal and intercommunal health (Novick and Morrow, 2008). Thus, the 
framework provided by public health directly relates to the concept of the ‘health gap’, which is used 
to refer to the inequality in health resilience between deprived and privileged communities; that is, 
the increased health vulnerability of socioeconomically disadvantaged communities (Marmot, 2015). 
Accordingly, public health is here defined following its most prominent description, as the “science 
and art of preventing disease, prolonging life and promoting health through the organized efforts of 
society” (Acheson, 1988). The term residential health is here used to refer to the overall physical and 
mental health of a community (e.g., neighbourhood) following the framework provided by the field 
of public health.  

 

2.2. Availability, accessibility, and salutogenic potentiality  
With these central definitions cleared up, one can examine the specific relations between urban green 
space quality and public health. First, it must be stated that the health benefits of UGS are far-
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reaching and that especially residents of neighbourhoods near UGS experience improvements in 
mental health, physical health (Braubach et al., 2017; Nguyen et al., 2021), and social cohesion 
(Vries et al., 2013). Such salutogenic effects appear through many pathways and are thought to be 
caused by different but interconnected properties (Mitchell and Popham, 2008). To understand how 
salutogenic effects are related to such properties, it is helpful first to take a step back and differentiate 
between the benefits that occur via the domains of UGS availability (i.e., the quantity of greenery) 
and the quality domains of accessibility and salutogenic potentiality.  

Especially the terms ‘availability’ and ‘accessibility’ are insufficiently defined within the literature 
and are often used interchangeably to describe the existence of UGS and its proximity to a specific 
area. Biernacka and Kronenberg (2018, 2019) instead propose a clear separation of the terms, where 
availability represents these quantitative aspects of existence and proximity. Accordingly, a UGS is 
considered available to an individual when located close to that individual independent of its 
qualities. Accessibility, on the other hand, describes whether a UGS affords entrance to residents, as 
certain barriers located on its boundary, within, or outside the UGS can hinder a resident from 
reaching or entering the space (ibid.). For example, busy streets without sufficient pedestrian 
infrastructures, such as crosswalks, underpasses, or traffic lights, can decrease accessibility, 
especially for children and elderly individuals (Barber, Haase and Wolff, 2021), while steps and curbs 
at entrance points may prohibit access to physically disabled individuals. Hence, while availability 
equally affects all residents of the same address, accessibility may disproportionally affect specific 
subgroups; it thus becomes an important factor of inclusivity. Lastly, a UGS that is accessible is also 
always available, while a UGS that is available does not necessarily offer accessibility (Biernacka 
and Kronenberg, 2018). Many salutogenic effects may only occur with sufficient accessibility (ibid.).  

Biernacka and Kronenberg also introduce attractiveness as a third domain through which urban green spaces 
influence residents (ibid.). The attractiveness of a UGS affects a resident’s willingness to use it, depending 
on how safe it is perceived to be or if it meets the resident’s preferences and expectations (Biernacka and 
Kronenberg, 2018; Biernacka, Kronenberg and Łaszkiewicz, 2020). If those requirements are met depends 
on the specific qualities of the space—for example, the amenities and facilities located inside (Stessens et 
al., 2020; Nguyen et al., 2021; Zhang, Tan and Richards, 2021), its general condition (Pope et al., 2015; 
Akpinar, 2016; Nguyen et al., 2021), its natural features (Calogiuri and Chroni, 2014; Hartig et al., 2014; 
Braubach et al., 2017; Ta et al., 2021), its perceived safety (McCormack et al., 2010; WHO, 2016), and its 
affordances to the individual user (Gibson, 1979; Chong and Proctor, 2020). Qualities that affect 
attractiveness also influence the salutogenic potential of a UGS, as many health benefits may only be 
realised through repeated exposure and direct usage (as further discussed in subsection 2.3). While 
accessibility enables usage, it is the attractiveness that gets someone to visit and return. Thus, attractiveness 
is essential to the potential of a UGS to provide health benefits. 
 
The domain of ‘attractiveness’ makes sense in the context discussed by Biernacka et al.; that is, to classify 
barriers and incentives for UGS usage. However, assessing the health benefits of UGS qualities requires a 
broader definition. While qualities of attractiveness draw in potential visitors, there are also qualities that 
directly influence salutogenic efficacy.  For example, the presence of a specific plant species might not draw 
in visitors, but it can increase or decrease allergic reactions, thus influencing the health benefit of the UGS 
to the visitor (WHO, 2016). Hence, besides qualities that increase or decrease attractiveness, there are also 
qualities that determine the salutogenic efficacy of a UGS.  
 
Making matters slightly more complicated, one specific feature might increase both attractiveness and 
salutogenic efficacy. For example, plant biodiversity can both influence air quality and aesthetic quality, 
where the prior may benefit the respiratory system (Nguyen et al., 2021) and the latter increases frequency 
of visits, satisfaction, and the exposure to stress-reducing qualities (Ta et al., 2021). In reality, most UGS 
features affect both these subdomains and differentiating between them is impractical; hence, the third 
quality domain must encompass both. Accordingly, this third domain is referred to as ‘salutogenic 
potentiality’. Salutogenic, because all qualities of that domain influence the health benefit to visitors either 
directly through increasing the salutogenic efficacy or indirectly by increasing exposure through increased 
attractiveness. Potentiality, because the mere presence of such qualities does not produce health benefits; 
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for their potential to be released, the space must first be available, accessible, and inclusive to afford usage 
to the resident. To illustrate, a beautiful picnic area in a well-maintained corner of a lush park can still only 
attract visitors when that space is also accessible. 
 
The domains of availability, accessibility, and salutogenic potentiality help understand the differences 
between urban green space quantity, the barriers that determine whether an individual can use such spaces, 
and the qualities that determine its benefits to residential health. The interrelations between these domains 
are visualised in Fig. 1.  
 

 
Fig. 1.  The three domains through which UGS can affect residential health. 

 

2.3. Pathways to improved health 
The concept of pathways is essential to understanding how the salutogenic potential of UGS is realised. 
Pathways describe the link between a green space characteristic and the health benefits it produces; in other 
words, they conceptualise the mechanisms at play in creating such benefits. The most illustrative example 
of this might be that of water bodies and heat strokes: the presence of water bodies can decrease the risk of 
heat strokes in nearby areas by producing a cooling effect on the ambient temperature (Marando et al., 
2019). In this example, the water bodies are a quality of the space, the reduction in heat-stroke risks is the 
salutogenic effect, and the cooling of ambient temperature is the pathway through which the quality 
produces the salutogenic effect. Pathways are thus to be understood as intermediaries, as the steps between 
sources and effects in the complex systems at play.  
 
The World Health Organisation Regional Office for Europe identifies nine conceptual pathways through 
which urban green spaces provide ecosystem services. Out of these nine, eight can be considered salutogenic 
pathways; that is, pathways through which health benefits occur (WHO, 2016). Some of these pathways are 
also described by Hartig et al. (2014) and Braubach et al. (2017). Based on these references, the pathways 
considered here are (1) air quality, (2) reductions of the heat island effect, (3) physical activity, (4) social 
capital, (5) anthropogenic noise buffering, (6) stress reduction (relaxation), (7) immune system function, 
and (8) exposure to sunlight. The following sub-sections discuss these pathways, the qualities that activate 
them, and their relation to the domains mentioned above. 
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2.3.1. The urban heat island effect and air quality 
The first two pathways, (1) air quality and (2) reductions of the heat island effect, describe benefits that 
could occur without accessibility, as the salutogenic effects resulting from these pathways can be 
experienced outside the spaces that produce them, at least to a certain degree. In other words, they do not 
necessitate direct usage; however, quality aspects from the domain of salutogenic potentiality still determine 
their efficacy, while access may increase the strength of the effect. 
 
The urban heat island (UHI) effect has been shown to raise ambient temperatures during the summer months 
by up to 12°C in cities such as Tokyo (Marando et al., 2019). It occurs in densely populated urban 
environments and intensifies the harmful impacts of heatwaves (WHO, 2016). Ample vegetation and blue 
spaces both significantly mitigate such harmful effects during the hot summer months via the ecosystem 
service of climate regulation (Marando et al., 2019). The higher the abundance and density of vegetation in 
a UGS, the stronger its mitigative potential on the UHI effect (Susca, Gaffin and Dell’Osso, 2011). 
Additionally, Marando et al. found that “the more trees with high canopy cover in a green area [there are], 
the more effective it will be in providing the ES [ecosystem service] of climate regulation” (Marando et al., 
2019, p. 100).  
 
However, not everywhere is the urban heat island effect as pronounced as in Tokyo; it is especially present 
in warmer climates. For example, the health risk from heatwaves ought to be significantly lower at 
Scandinavian latitudes. Still, in the city of Stockholm, the UHI effect has been shown to produce 
temperature differences of up to 8°C (Igergård, 2021). This significant maximum ΔT, together with 
increasing global temperatures and weather extremes justifies the consideration of the UHI effect even for 
high-latitude cities like Stockholm. Furthermore, considering the unequal distribution of blue space between 
the centre and periphery of Stockholm (see Fig. 1, p. 5), the presence of sufficient UGS in the periphery of 
the city might have an additional equigenic potential. A reduced urban heat island effect may also improve 
air quality by decreasing the climatization related energy demands of nearby buildings (WHO, 2016).  
 
UGS also have direct impacts on air quality. Depending on the density and kind of vegetation present, they 
can absorb gaseous air pollutants, for example. However, adverse effects may also occur if the vegetation 
present releases potentially harmful hydrocarbons, or pollen with allergenic potential (Hartig et al., 2014). 
Thus, assessing if a UGS has an overall positive effect on air quality depends on its natural qualities.  
 
The most critical quality category identified in the literature and for both pathways is the type and diversity 
of land cover. This includes the quality indicators of healthy vegetation density, blue space presence, land 
cover types, and the kind of vegetation present. Health benefits produced via these pathways include a 
reduced risk of heat strokes, a lower risk of asthma, the prevention of allergies in children, and reduced 
mortality (Smargiassi et al., 2009; WHO, 2016; Braubach et al., 2017).  

2.3.2. Physical activity 
Much evidence has been gathered that UGS with sufficient quality increase the frequency of physical 
activities such as recreational walks and reduce sedentary times (Sugiyama et al., 2008; de Jong et al., 2012; 
Braubach et al., 2017). Nevertheless, the pathway of increased physical activity can only be realised when 
sufficient access is provided, as inaccessible spaces do not provide opportunities for active use. Moreover, 
the attractiveness of urban green space is equally essential, as accessibility alone may not provide sufficient 
incentives for frequent visits (McCormack et al., 2010). Qualities that create a feeling of safety and increase 
the overall aesthetic value are essential precursors (Shenassa, Liebhaber and Ezeamama, 2006). 
Maintenance and general cleanliness lead to an increased frequency of use and thus increased physical 
activity (Akpinar et al., 2016), while the absence of incivilities has also been shown to increase 
attractiveness and subsequentially physical activity (Knobel et al., 2021). Similarly, a literature review of 
park qualities in relation to park use by McCormack et al. (2010) found that a lack of maintenance is often 
identified as a cause for decreased frequency of use.  
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Elaborating on that point, Sugiyama et al. (2010, p. 1754) remarked that "having an attractive (…) open 
space nearby is conducive to undertaking any recreational walking,” while “having a large attractive (but 
not necessarily close)" UGS "may help adult residents achieve sufficient amounts of physical activity for 
health benefits.” Size thus becomes another essential quality under the domain of attractiveness as it 
influences the total amount of physical activity undertaken. The finding that larger green spaces may 
increase the time for which physical activity is performed has been mirrored by Giles-Corti et al. (2005). 
Consequentially, reductions in obesity, morbidity, depression, general health, and quality of life may be 
more pronounced in larger green spaces (Nguyen et al., 2021). 
 
Furthermore, the presence of sufficient amenities also positively relates to increased physical activity 
(Knobel et al., 2021). For example, trails and paths facilitate recreational walking, while shelter, drinking 
fountains, and public toilets may attract users to spend more time within a UGS. Facilities, especially sports 
facilities such as football fields, are also directly associated with physical activity, as they provide the formal 
and informal space for such. On the other hand, poorly maintained facilities may lower UGS use and thus 
physical activity (Knobel et al., 2021; McCormack et al., 2010).  
 
While adverse health effects, such as injuries, may be more likely to occur when the length of physical 
activities increases, such consideration should be neglectable as they are independent of the green space 
setting. Positive impacts include short-term cognitive and mood improvements (Gidlow et al., 2016), better 
“cardiovascular health, mental health, neurocognitive development, (…) general well-being” and preventive 
effects on “obesity, cancer, and osteoporosis” (Braubach et al., 2017, p. 191).  

2.3.3. Social capital 
Social capital is built through social contact, which occurs in spaces that facilitate interaction; hence, 
for social capital to build in urban green spaces, they must again be accessible and attractive. 
Moreover, such green spaces should provide distinct areas that intentionally promote interaction, for 
example, amenities like barbecue areas and picnic tables, as well as facilities like basketball courts. 
Playgrounds and similar facilities for child play are essential for building social capital in children, 
as they have the potential to manifest prosocial behavioural patterns (Putra et al., 2021a, 2021b). 
Further opportunities for social interaction may arise during organised events, like neighbourhood 
fests and markets. According to (Dizdaroglu, 2021, p. 75), “events oriented toward individuals of all 
genders, cultures, and skills” that are located in urban parks “play an essential role in establishing a 
sense of community and social belonging.” While Biernacka and Kronenberg (2018) considered such 
events as disruptive due to their potential to increase noise pollution, no supporting references or 
arguments are provided for such an assumption. Events are thus considered to have a positive impact 
on social capital.  

As discussed before, the attractiveness of UGS is not only reliant on the mere presence of such 
features. To realise their salutogenic potential, social spaces must be well-maintained and perceived 
as safe (Rigolon, 2016; Rahm, Sternudd and Johansson, 2020). Here, considerations of inclusivity 
are especially integral. Green spaces that fail to afford usability to all subgroups within a community 
also fail to produce actual social cohesion.  

Multiple studies show the positive outcomes resulting from social contact, including increased 
feelings of communal belonging, increased social cohesion, and reductions in local crime rates (Kuo 
and Sullivan, 2001; Francis et al., 2012). Further, most studies find a positive connection between 
increased social cohesion and improvements in several mental health issues, reduced morbidity, and 
reduced mortality rates (Hartig et al., 2014; Braubach et al., 2017).  

2.3.4. Anthropogenic noise and stress reduction 
While reductions in anthropogenic noise and stress are considered separate pathways in Urban Green 
Space and Health (WHO, 2016), the salutogenic potential and underlying quality factors are very 
similar. As the pathways are heavily interrelated (the absence of anthropogenic noise causes 
reductions in stress), they are here considered one, following Hartig et al. (2014).  
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Serene spaces that are buffered from environmental stressors, such as noise and crowds, have been 
shown to increase relaxation (de Jong et al., 2012). The quality category of serenity, defined here by 
the absence of anthropogenic noise and the presence of natural surroundings and soundscapes, 
significantly reduces the risk of mental stress (Grahn and Stigsdotter, 2010). Underlining the 
influence of nature on serenity, Wyles et al. (2019) found that UGS which are perceived as natural 
have stronger connections to reduced levels of mental stress than curated green spaces. This finding 
is supported by Nguyen and colleagues (2021), who further emphasised the positive effects of natural 
soundscapes and forest-like features on stress reduction. Such effects might be most pronounced 
when taller trees are present but potentially non-existent in UGS with sparse vegetation (Kuo et al., 
1998; Kuo and Sullivan, 2001). Emphasising these findings on the potential of natural surroundings, 
Hartig et al. (2014) find that visually displeasing structures, such as badly-maintained adjacent 
buildings or traffic infrastructures, may decrease relaxation. Hence, the qualities assessed under the 
domain of salutogenic potentiality are crucial for relieving stress. Where one may argue that 
unattractive but accessible UGS sufficiently provide opportunities for physical activity, a similar 
assumption would not translate to stress reduction or the absence of noise. These pathways are, by 
definition, dependent on specific qualities beyond issues of accessibility, such as serenity (including 
indicators like noise level and perceived naturalness), aesthetics, condition, and perceived safety.  

The increased relaxation produced via these pathways may decrease general fatigue (de Jong et al., 
2012), reduce stress, improve general mental well-being (Pope et al., 2015), and can consequentially 
reduce the risks of illnesses caused by chronic stress, such as anxiety, sadness, and ADD, as well as 
ADHD in children (Amoly et al., 2014; Hartig et al., 2014; Braubach et al., 2017).  

2.3.5. Exposure to sunlight 
As explored through previous pathways, attractive and accessible UGS increase the frequency and 
duration of UGS visits. Consequentially, such factors may also increase the exposure to sunlight. As 
pointed out by Urban Green Spaces and Health (2016), increased exposure optimizes Vitamin D 
levels, a factor of additional importance to Scandinavian populations. Moreover, accumulating 
evidence shows that the various salutogenic effects of the exposure to ultraviolet radiation cannot be 
fully supplemented by dietary additives, like are common in Swedish food products such as milk 
(Geldenhuys et al., 2014); accordingly, ensuring an adequate frequency and length of sunlight 
exposure in the Scandinavian context would have numerous positive health outcomes (Alfredsson et 
al., 2020). However, while the effects of sunlight exposure on public health are generally considered 
positive in the northern hemisphere, extensive exposure to UV radiation can also bear adverse health 
outcomes (WHO, 2016, p. 9). Exposure to sunlight is thus beneficial when moderate but becomes 
harmful when excessive. Hence, assessing the ability of a UGS to provide moderate exposure is 
problematic.  

Moreover, it should be mentioned that exposure to sunlight, in contrast to the previously discussed 
pathways, does not directly occur due to the specific qualities of a UGS but instead always happens 
when time is spent outside, independent of the type of outdoor space. While attractiveness and 
accessibility increase usage, it cannot conclusively be said that this additional time spent at a UGS 
would have otherwise been spent inside. Hence, qualities that increase sunlight exposure are hard to 
define and might contradict what is beneficial to other pathways (e.g., tree density might decrease 
exposure by providing shade). As mentioned, the benefit of sunlight is also highest with moderate 
exposure and can become negative with extensive exposure but finding sufficient quality indicators 
for ‘adequate’ sunlight exposure seems improbable. Consequentially, this thesis will assume that the 
pathway of sunlight exposure occurs passively due to increased attractiveness and UGS usage and 
does not require additional indicators.  

2.3.6. Immune system functioning 
Kuo (2015) describes immune system function as a potentially central pathway that encompasses a 
myriad of other pathways discussed in the literature, as the effect sizes between the underlying 
qualities on the immune system and between the immune system on health effects are revealed to be 
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significant. Most previously discussed pathways could be described simply via this overarching 
pathway, as improvements to immune system functioning could potentially account for almost all 
physical health improvements reviewed by Kuo. However, an abstraction of the relations between 
urban green space qualities and health outcomes to such a level makes identifying the central 
interrelations through which specific qualities and indicators can then be identified less feasible. 
Concerning immune system functioning, it can thus be said that health benefits may occur through 
physical activities, increased social capital, improved air quality, and stress reduction (Kuo, 2015), 
but that the underlying mechanisms are better described by being considered via separate pathways.  

Additional benefits of UGS that may lead to improved immune system functioning but that cannot 
be conceptualized via the previously discussed pathways are those that occur due to certain physical 
or chemical factors produced by the natural environment (Braubach et al., 2017). Especially 
interactions with forest-like UGS may have beneficial effects on the immune system, for example, 
due to the expression of anti-cancer proteins (Li et al., 2008). 

 

Fig. 2. Connections between qualities and pathways. Only connections that were clearly identified by the 
literature and shown to be strong are mapped here; additional connections are probable. For an in-depth 
analysis of connections and underlying salutogenic effects, refer to the interactive kumu.io version. 

2.3.7. Additional salutogenic outcomes 
In many cases, several pathways may be stimulated simultaneously, and conjunctions of health 
benefits thereof can, in turn, produce new effects, creating a complex system of interrelated stimuli 
and outcomes (WHO, 2016). Predicting which specific health benefits will occur and for whom they 
will materialize is thus difficult (Hartig et al., 2014; Braubach et al., 2017). Moreover, how 

https://kumu.io/steven3003/urban-green-space-public-health#the-pathways-to-better-residential-health
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substantial the health benefits of UGS are, varies significantly between studies; however, as often 
emphasised, it is clear that tangible salutogenic effects are produced and that certain UGS qualities 
influence how pronounced these are. Explicit connections between qualities and pathways are 
presented in Fig. 2 and described in more detail in an interactive map prepared on kumu.io (Reich, 
2022). Due to the complexity mentioned above, additional relations between qualities and pathways 
are entirely possible but are not included in these visualisations to ensure that indicators chosen in 
section 3 are based on strong scientific evidence.  

Like Kuo et al. (2015), other sources propose multiple additional pathways, which do not find 
consideration here. They are either considered to be encompassed by the previously mentioned 
central pathways or neglected as their causal relation to salutogenic effects is not sufficiently 
supported by secondary literature. Instead, this thesis concentrates on widely agreed-upon pathways 
that have been identified and described by at least two of the reviewed literature reviews (McCormack 
et al., 2010; Hartig et al., 2014; Kuo, 2015; WHO, 2016; Braubach et al., 2017; Nguyen et al., 2021).  

 

2.4. The equigenic potential of urban green space 
The relation between socioeconomic status and population health has been studied extensively across 
cities, countries, and continents, showing that deprived neighbourhoods are more likely to experience 
health vulnerabilities. Moreover, these communities are also more likely to lack availability of urban 
green space and are thus less likely to benefit from the various salutogenic effects such spaces can 
produce (WHO, 2012; Allen and Balfour, 2014; Astell-Burt et al., 2014). In turn, evidence suggests 
that, if adequate access to green spaces is provided, the health injustices experienced by 
socioeconomically deprived communities can be reduced, narrowing the health gap (Mitchell and 
Popham, 2008; Astell-Burt et al., 2014; Mitchell et al., 2015). This equigenic potential of UGS has 
also been observed by Ward Thompson et al. (2016), who identified a significant reduction in the 
stress level of residents in deprived neighbourhoods, given a sufficient quantity of green space. 
Comparing socioeconomic disparities between different European cities instead of neighbourhoods 
within the same city, Giannico and colleagues echoed these findings. They concluded that “small 
increases in greenness can substantially improve the life of individuals in cities with lower per capita 
income” (Giannico et al., 2021, p. 6).  

Even stronger connections have been identified between UGS quality and socioeconomic status, 
showing that the quality of green spaces often determines their usage and thus their equigenic 
potentiality (CABE, 2010b; Pope et al., 2015). This insight becomes integral as studies in numerous 
countries have found UGS in deprived neighbourhoods to be generally of worse quality and poorly 
maintained. Such observations were made in Porto (Hoffimann, Barros and Ribeiro, 2017), England 
(CABE, 2010b, 2010a), Melbourne (Crawford et al., 2008), and Baltimore (Engelberg et al., 2016). 
Interestingly, a study in Kansas City, Missouri, similarly found parks in lower-income areas to have 
more quality concerns, even though the quantity was higher than in more affluent areas (Vaughan et 
al., 2013). A reversal of this relationship between quality and socioeconomic deprivation was 
identified in one study of Seattle (Engelberg et al., 2016), where poorer areas tended to have better 
quality UGS available to them. Still, a 2016 literature review of 49 empirical studies confirmed the 
overall tendency and found that “the quality of parks (…) is considerably lower in low-SES ethnic 
minority neighbourhoods compared to white and wealthier areas” (Rigolon, 2016, p. 165). The same 
was observed regarding park size but not regarding park availability. The qualities most often lacking 
in deprived communities were issues related to maintenance and cleanliness (Rigolon, 2016). 

The number of papers and diversity of study areas that have found UGS quality to be more lacking 
in deprived communities indicates a general tendency; however, these findings may be strongly 
related to the historical developments, political conditions, and various cultural factors relevant to 
the specific study area. The possibility for and extent of generalisation might thus be geographically 
and culturally limited (Hoffimann, Barros and Ribeiro, 2017), as contrary findings from Seattle 

https://kumu.io/steven3003/urban-green-space-public-health#the-pathways-to-better-residential-health
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suggest (Engelberg et al., 2016). Hence, generalisations can be considered valid where the historical 
background, political system (including policies regarding urban management), and cultural 
environment are similar but not where conditions vary significantly.  

 

2.5. The importance of inclusive design 
An insightful way to understand the relationships between environments such as urban green spaces 
and humans is to view their interactions through the concept of affordance. First coined as a term by 
James J. Gibson, affordance describes the potential actions made possible to an individual through 
the environment (Gibson, 1979). As described in the Encyclopedia of Science and Learning, “for any 
combination of agent or environment, any given affordance either exists or does not exist.” (Nye and 
Silverman, 2012). Applied to urban green spaces, affordance thus explains the difference between 
the potential to receive health benefits through the interaction with UGS and the opportunity for that 
interaction to occur. In other words, it is the bridge from the general provision of accessibility, 
salutogenic potentiality, and attractiveness to the individual actually being attracted, being able to 
access the space, and reaping its salutogenic benefits.  

Moreover, affordance helps us understand that a UGS does allow (afford) different interactions to 
different kinds of visitors. Steps at the entrance point which lead up a slope may afford a non-disabled 
individual to enter that park, but to a wheelchair user the same steps would act as barriers that fail to 
afford entry. Moreover, in the current understanding, the concept goes beyond physical interactions. 
While a ramp affords physical access to a wheelchair user, other UGS qualities may afford us to cross 
psychological barriers (Chong and Proctor, 2020). Light installations, for example, have been found 
to increase the perceived safety of green spaces at night, especially for women. Therefore, sufficient 
lighting may afford UGS usage after dark to many women who would have otherwise not visited. 
While no physical barrier is present, the phycological barrier of safety concerns could have prevented 
interaction. The concept of affordance thus becomes especially helpful for understanding the 
importance of inclusive design.  

As stated in Urban green spaces and health, “UGS has health benefits, particularly for economically 
deprived communities, children, pregnant women and senior citizens. It is therefore essential that all 
populations have adequate access to green space, with particular priority placed on provision for 
disadvantaged communities” (WHO, 2016, p. 40). Accordingly, while the primary focus of this thesis 
is to identify the potential quality differences between UGS and along the lines of socioeconomic 
and health inequalities, the inclusivity of UGS is considered a quality of additional importance. This 
choice has been made to capture a more holistic and nuanced view of the privileges that might be 
inherent to the way Stockholm has been designed. By including considerations of accessibility and 
attractiveness in relation to specific group identifications, one might find that certain neighbourhoods 
are designed to better afford interaction with individuals with disabilities, or of certain age groups or 
gender. SDG 11.7 (United Nations General Assembly, 2015) was taken as guidance for this secondary 
purpose, and individual differences in age, gender, and physical (dis)ability were considered. The 
concept of affordance played a central role in selecting the indicators relevant to these subgroups.  

Regarding gender, the World Health Organisation states that “appropriately managed green space 
may offer women opportunities to be more physically active than […] other urban contexts” (WHO, 
2016, sec. 2.6.1). For the inclusion of all genders, perceived safety and general condition have been 
identified as significant qualities. For these quality categories, indicators such as the presence of 
sufficient lighting and the maintenance of greenery (especially shrubs) are most insightful, according 
to a recent case study from the Swedish city of Malmö (Rahm, Sternudd and Johansson, 2020). 
Furthermore, the absence of incivilities also increases perceived safety and general attractiveness, 
especially to women (Evensen et al., 2021). 

For the inclusion of disabled residents, indicators of accessibility to urban green spaces and their 
facilities have been identified as the most significant. Such indicators are defined as barriers to entry 
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and may be located on the way to a UGS, at the entrance points, or within the space (Biernacka and 
Kronenberg, 2018; Biernacka, Kronenberg and Łaszkiewicz, 2020). On this topic, Nguyen et al. 
pointed out that “some studies may log the available facilities but not their condition and usability. 
For instance, access to areas of parks and particular buildings may be difficult for people with 
functional limitations. (…) Availability of needs-specific amenities, such as for people living with 
particular disabilities, may encourage more inclusive park usage and increase the potential to reduce 
health inequity” (Nguyen et al., 2021, p. 30).  

To include all age groups, age-specific amenities should be considered. Designing UGS to be 
inclusive for children has added benefits to the previously discussed health factors. Namely, research 
by Putra et al. (2021a) based on an extensive longitudinal study of children in Australia suggested 
that UGS which enable physical activity and play may manifest prosocial behavioural patterns. Thus, 
well-maintained playgrounds and similar spaces that enable (group-)play should be included in the 
considered qualities (Putra et al., 2021a, 2021b). On the other side of the age spectrum, the inclusion 
of elderly residents proves immensely important, as older individuals are more like to suffer from 
health issues and are in higher need of the physical activities most prominent in green spaces (e.g., 
recreational walking); however, older individuals are less likely to use UGS when they lack frequent 
sedentary resting places and public toilets (Chastin et al., 2014). Both the presence of well-
maintained benches and public toilets are considered good indicators for the inclusion of older 
residents. To attract adolescents and middle-aged adults, planned events and spaces that allow for 
picnics and gatherings are both considered good additional indicators (Fongar et al., 2019). Lastly, a 
higher diversity of land-cover types (e.g., structured versus natural or blue versus green) can enhance 
health benefits and increase the frequency of use across age groups and should thus also find 
consideration (Nguyen et al., 2021). 

 

2.6. Aims and research question 
The previous subsections have reviewed the importance of high-quality, accessible urban green 
spaces, their salutogenic effects on residents and the pathways through which they occur, as well as 
how those effects are most pronounced in deprived communities with higher health vulnerabilities, 
thus realising an equigenic potential. Moreover, a trend throughout western developed nations has 
been identified, according to which residents in neighbourhoods with lower socioeconomic status 
(SES) are less likely to have high-quality UGS available to them. As Biernacka and Kronenberg 
(2019, p. 3) state: “(…) some inhabitants may be less privileged because they (…) have good access 
(…) only to small, fragmented and unattractive UGS (…).”  While these findings are integral and 
have been replicated multiple times, their generalisability is limited and depends on the similarity of 
political, cultural, and historical conditions.  

While there have been some studies concerned with the quantitative relation between UGS and 
socioeconomic status in Sweden and specifically Stockholm county (Persson, Eriksson and Lõhmus, 
2018; Rostang et al., 2021), there have been no previous assessments of quality differences conducted 
in Sweden aware to the author (Rigolon, 2016). Moreover, studies that connect quality to residential 
health make up a small minority of UGS quality studies. An in-depth assessment of such quality 
differences in the Swedish context and in relation to socioeconomic and health inequalities is thus 
warranted and the need for one becomes evident. 

The aim of this thesis was thus to explore whether the quality of Stockholm’s recreational urban 
green spaces—meaning their accessibility, salutogenic potentiality, and inclusivity—differs in 
relation to the socioeconomic status (SES) and health resilience of the neighbourhoods in which they 
are located. A UGS Quality Audit Tool (UQAT) was devised to examine such potential relations. 
The UQAT differs from similar previous tools as it incorporates multiple categories of accessibility, 
salutogenic potentiality, and inclusivity, thus providing a more holistic assessment. 

The UQAT was then employed in a comparative case study of twelve urban green spaces located in 
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six Stockholm neighbourhoods, where the neighbourhoods were chosen according to their SES and 
health resilience. The study thereby points toward inequalities within the city, which might help to 
explain why some disadvantaged neighbourhoods with good access to UGS are less likely to 
experience the otherwise observed correlation between greenness and health (Ward Thompson et al., 
2016; Persson, Eriksson and Lõhmus, 2018). Multiple questions were in focus during the case study:  

• Do quality differences exist between the observed UGS?  
• If so, are these differences related to the SES of the neighbourhoods in which they are 

located?  
• Secondly, are such differences also present along the health gap, where high-quality UGS 

could provide the most substantial salutogenic benefit? 
• Do the UGS examined here afford usage regardless of gender, income, age, or physical 

disability? If not, do potential differences in inclusivity relate to the SES or health resilience 
of the neighbourhood? 

This comparative case study approach offers a detailed analysis of the chosen neighbourhoods. While 
the small sample size is not sufficient to extrapolate the results of this thesis onto Stockholm 
generally, the observed patterns should encourage future research into potential citywide inequalities. 

 

2.7. The study area: Stockholm 
The metropolitan area of Stockholm is located on the Baltic Sea, in the southeast of Sweden. As the 
capital and most populated city, it holds extraordinary political, cultural, and economic importance 
to the country. One-third of Sweden’s GDP is produced within its metropolitan area. With almost 
one million inhabitants, the city of Stockholm, located in the centre of the metropolitan area, focuses 
most of that political and economic power. The city is characterized by various water bodies and 
islands, which cluster centrally and divide its major landmass into the three geographical areas of 
Västerort (literally “western place”), Söderort (southern place), and Inre Staden (inner city) (see Fig. 
3). (Stockholms stad, 2021b) 

The primarily suburban Söderort, with nearly 371.000 inhabitants and five boroughs (referring to 
stadsdelsområden), has the highest population of all three geographic areas. It is primarily 
residential, as no significant industrial areas are located within. Located in the city's northwest lies 
Västerort, with 247.000 inhabitants and four administrative boroughs.  Demographically, Västerort 
differs from the other two geographical areas, as nearly 50% of its residents are considered 
immigrants or direct descendants of immigrant parents, 15% above the citywide average. The median 
income lies slightly above that of Söderort but significantly beneath that of the central city, Inre 
Staden. Generally speaking, the more suburban areas of Söderort and Västerort provide similar living 
conditions, whereas the highly densified Inre Staden, with 364.000 inhabitants, is significantly more 
affluent, highly educated, less diverse, and less likely to be unemployed. Inre Staden is divided into 
the four well-known boroughs of Kungsholmen, Norrmalm, Östermalm, and Södermalm. These 
boroughs are the city's cultural, economic, and political centres. Public health indicators show this 
central area also to be more resilient. For example, its residents take half as many sick days as those 
of Västerort and significantly less than those of Söderort (5,4; 10,4; and 9,0 sick days/year, 
respectively). (Stockholms stad, 2020)  

Inequalities within the city become more evident when the focus shifts away from the four 
geographical areas and toward the more intra-homogeneous 132 districts (stadsdelar). Substantial 
socioeconomic and ethnic segregation patterns become especially evident in the comparison of 
peripheral, suburban, and central districts. The population density is often higher in both the 
periphery and the centre than in less peripheral suburban districts. Moreover, income, health, 
employment, and education indicators all show the severe socioeconomic disadvantages of some 
peripheral districts. Such disenfranchisements often correlate to ethnic segregation patterns. The 
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most deprived communities, Hässelby-Vällingby, Spånga-Tensta, and Rinkeby-Kista, are all located 
in the very north of Västerort, with Rinkeby-Kista and the neighbourhood of Tensta being the most 
ethnically segregated within Stockholm (with 84% and 89% of residents with an immigrant status 
respectively). (Björk, 2018; Rokem and Vaughan, 2019; Stockholms stad, 2020) 

Thus, the city of Stockholm can be described as geographically and demographically heterogeneous; 
accordingly, socioeconomic conditions vary widely throughout its 419 neighbourhoods (referring to 
basområder). 

 

 

Fig. 3. The city of Stockholm, its geographic areas, and boroughs. (Lantmäteriet, 2020; Stockholms stad, 

2021d) 
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3. Materials and Method 
The Materials and Method section is divided into three parts. Section 3.1 describes the development 
of the audit tool, which was used in the comparative case study to assess UGS quality. Its design is 
based on previous audit tools with similar foci. Its indicators, again based on previous tools and 
relevant literature, were assessed via methods of GIS analysis and in-situ assessments. Section 3.2 
describes the case study selection process, wherein suitable neighbourhoods and UGS were chosen 
based on numerous criteria following the method of difference (Bleijenbergh, 2010). The final section 
3.3 presents the mixed-method data analysis approach (Kitchenham, 2010), where statistics were 
used to validate the results and qualitative observations were made to discuss the complex influences 
on the findings. 

3.1. Development of the UGS Quality Audit Tool (UQAT) 
The assessment of accessibility, salutogenic potentiality, and inclusivity called for a comprehensive 
tool that surveys all identified UGS qualities with influence on residential health. The tool's aim was 
to provide quantitative scores for each of the three sections.  

The analyses of qualities were based on two main methods. In-situ audits were used to gather data 
on specified qualities where relevant data was not otherwise available. Such in-situ observations 
require the researcher—or auditor—to visit each urban green space in person. An audit survey was 
used to guide the indicator assessments and ensure the maximum possible degree of objectivity and 
comparability (see Appendix A). As such in-situ visits are time-consuming and season and weather 
dependent, geographical information systems (GIS) analysis was used for the assessment of some 
indicators; that is, in cases where sufficient data was previously recorded and made available. 
Additionally, for the assessment of most accessibility and some salutogenic potentiality indicators, 
GIS analyses proved to be faster and more accurate. Data was predominantly provided by the Swedish 
Mapping, Cadastral, and Land Registration Authority (Lantmäteriet) and the city of Stockholm 
(Stockholm Stad). This mixed-method of in-situ observations and GIS analysis is common in the 
auditing of urban spaces and was predominantly inspired by Gidlow et al.(2012) and Knobel et al. 
(2021), as well as Edwards et al. (2013) specifically for GIS assessment approaches. 

To determine which qualities were to be audited and through which indicator such assessments were 
to be performed, the literature reviewed in section 2 was screened for positive correlations between 
tangible UGS characteristics and health outcomes. The identified relevant characteristics and their 
connections to the pathways presented in section 2 were visualized in Fig. 2. To ensure the validity 
of the resulting list, a cross-check was performed to determine if the identified categories were 
included in at least three of the seven reviewed papers and tools with a focus on UGS quality 
assessment (see Table 1, next page). The check included the summary of quality assessment tools 
provided in Gidlow et al. (2012). Inclusion in at least three other tools was found for all identified 
quality categories except for inclusivity and space. However, this can be explained as these papers 
saw size less as a quality and more as a precondition and none of them mentioned inclusivity factors. 
Since these were previously identified as important factors, both were included in the UGS Quality 
Audit Tool (UQAT). On this basis, all identified connections were grouped into appropriate 
categories.  

Thereafter, the categories were ordered into the three sections of accessibility, salutogenic 
potentiality, and inclusivity. In the following, accessibility categories are referred to as barriers, 
which was done to clarify their fundamental difference to salutogenic potentiality categories, as 
accessibility decreases the more barriers are present, while salutogenic potentiality generally 
increases with an increased presence of the audited qualities (Barber, Haase and Wolff, 2021). 
Barriers may thus limit the affordance of the UGS to some. Categories grouped under salutogenic 
potentiality, on the other hand, generally have a positive relation to what a UGS affords; hence, they 
influence how an individual can use and if they want to make use of a UGS. Moreover, they may 
directly determine the salutogenic potentiality, while accessibility only influences if that potential 
can be realised. Accordingly, the final UQAT presents barriers to accessibility and salutogenic 
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potentiality qualities separately.  

The selection of indicators for each category was based on the seven papers referenced in Table 1 
and supplemented with indicators from the literature review. The resulting UQAT is presented in the 
following sections. Before its employment, the tool was tested on three occasions on UGS located in 
Uppsala, Sweden, and adjusted for practicality where needed.  

Table 1. Quality categories included in reviewed audit articles and tools (Aud.). Aud 1: Public Open Space 
Tool (Broomhall, Giles-Corti and Lange, 2004; Giles-Corti et al., 2005); Aud. 2: Neighbourhood Green Space 
Tool (Gidlow, Ellis and Bostock, 2012), Aud. 3: URban GrEen SpaCe QualITy Assessment TooL (RECITAL) 
(Knobel, Dadvand, et al., 2021), Aud. 4: Classification of institutional barriers… (Biernacka and Kronenberg, 
2018), Aud. 5: Adding Quality to Quantity (Dillen et al., 2012), Aud. 6: GreenKeys (Smaniotto Costa, Erjavec 
and Mathey, 2008), Aud. 7: Physical Barriers in UGS… (Barber, Haase and Wolff, 2021).  

Qualities Aud. 1 Aud. 2 Aud. 3 Aud. 4 Aud. 5 Aud. 6 Aud. 7 
 
Accessibility 
Outside barriers        
Boundary barriers        
Inside barriers        
Public transport        
Parking 
  

       

Salutogenic potentiality 
Condition        
Aesthetics        
Serenity        
Amenities        
Facilities        
Social spaces / Events        
Land cover types        
Biodiversity        
Space        
(Perceived) safety        
        
Inclusivity         

 

3.1.1. Accessibility indicators 
Following Barber, Haase and Wolff (2021), three accessibility categories were included in the 
UQAT: Outside-barriers, boundary barriers, and inside barriers.  

Outside barriers, as the term suggests, are external barriers to the UGS, which need to be crossed to 
reach its access points. Such barriers determine the reachability of a UGS and can be defined as either 
“linear or spatial (infra)-structures”, including roads, waterways, and railroads or water bodies, 
buildings and areas of restricted access  (Barber, Haase and Wolff, 2021, p. 3). However, it is not 
sufficient to just assess the presence of such structures, as the influence of, for example, a large road 
on the reachability of a UGS depends on the presence and condition of pedestrian crossings. Thus, 
the category of outside barriers is assessed via three separate indicators. (1) The presence of 
impassable structures was assessed by first identifying all untraversable linear and spatial structures 
through detailed 16cm2 orthophotos (Lantmäteriet, 2021), OpenStreetMap data (OpenStreetMap 
contributors, 2022), and subsequent ground-truthing where needed. Thereafter, sections of the UGS 
perimeter made inaccessible by such structures were identified, and the percentage of the inaccessible 
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perimeter was used for assessment (Table 2, p.21, first item). (2) The presence of large or busy traffic 
infrastructures toward the UGS perimeter was assessed similarly: 50m buffers were created around 
such infrastructures, and the percentage of the perimeter intersecting therewith was used for the rating 
(Barber, Haase and Wolff, 2021). Finally, (3) where such infrastructures were present, the distance 
between pedestrian crossings was used to calculate a conditional third indicator. The specific way 
these indicators are rated is presented in Table 2. 

The second category, boundary barriers, describes all barriers at the entrance point. This boundary 
accessibility is first and foremost determined by the frequency of access points, such as path heads 
and gates, as well as by structural obstacles like walls, fences, bushes, or other intentionally placed 
structures that reduce the frequency of entrance points. Boundary accessibility might be further 
reduced due to entrance fees, opening times, or unintentional barriers such as steps, curbs, and uneven 
paths. Accordingly, four indicators are included in the audit, these being (1) the frequency of 
entrances (Gidlow, Ellis and Bostock, 2012; Knobel, Dadvand, et al., 2021), (2) the mean additional 
distance to barrier-free entrances (Barber, Haase and Wolff, 2021), (3) entrance fees, and (4) opening 
hours (Biernacka and Kronenberg, 2018; Biernacka, Kronenberg and Łaszkiewicz, 2020). The 
presence of fences and other linear boundary barriers was captured sufficiently via the frequency of 
entrance points indicator.  

The third accessibility category is inside barriers. These limit access to sections of a UGS or decrease 
the overall usability. Such inside barriers may disproportionally affect physically disabled 
individuals, as, for example, certain kinds and conditions of paths may significantly decrease their 
traversability for visitors with walking aids (Giles-Corti et al., 2005), and extreme slopes may 
significantly affect elderly individuals (Knobel, Dadvand, et al., 2021), while steps prohibit 
wheelchair access altogether. Accordingly, the category was assessed via three indicators: (1) path 
traversability for walking aid usage, (2) inaccessible areas to all because of a total lack of paths and 
trails, and (3) inaccessible areas to walking impaired individuals because of insufficient paths, 
extreme slopes, or other barriers. The latter two indicators are assessed through the percentage of 
total area they occupy. Not included in the accessibility assessment was the connectivity to public 
transport and private vehicles, even though these factors are often found in similar studies (see Table 
1). The reason for this was that this thesis focuses on residential UGS. Thus, transport connectivity 
was not considered relevant to this study and tool. 

To conclude, the accessibility assessment was based on eleven indicators in three categories. All 
three categories were given equal weight in the overall accessibility score. The assessment method 
and rating system for each indicator is described in Table 2 (p.21). 

3.1.2. Salutogenic potentiality indicators 
The second section of the UQAT consists of ten quality categories, these being (1) condition, (2) 
aesthetics, (3) serenity, (4) amenities, (5) facilities, (6) social spaces, (7) land cover, (8) biodiversity, 
(9) space, and (10) perceived safety. 

Condition is a frequently mentioned quality within literature and has been found to directly impact 
the frequency of use (McCormack et al., 2010). It includes both maintenance and the presence of 
incivilities. The reasoning for the influence of these factors on attractiveness seems clear: a UGS 
with broken and dirty amenities and facilities, or one littered with trash, does not seem inviting. 
Accordingly, physical activity is performed less often in poorly maintained spaces (Akpinar, 2016); 
however, the significance of these factors reaches further, as incivilities negatively influence 
perceived safety, which in turn disproportionally affects the frequency of use by women (Shenassa, 
Liebhaber and Ezeamama, 2006). Considering that issues related to maintenance and cleanliness are 
observed more frequently in already deprived communities (Rigolon, 2016), such concerns become 
integral to assessing the overall equigenic potential and inclusivity of UGS. As a factor that so clearly 
influences attractiveness, the salutogenic potentiality of a UGS in lousy condition may also be 
severely limited. The condition was thus audited in detail via twelve separate indicators, three of 
which assess the maintenance of built features, natural features, and the condition of paths, while the 
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other nine assess the presence of graffiti, litter, vandalism, drug use, alcohol use, unpleasant odours, 
dangerous objects, improvised shelter, and dog faeces (Dillen et al., 2012; Gidlow, Ellis and Bostock, 
2012; Dizdaroglu, 2021). All twelve indicators are assessed in situ. To stress the impact of incivilities 
and improvised shelters (which should not be considered an incivility itself but produces similar 
reactions), their presence was given additional weight in the assessment by creating a single 
overarching indicator with six possible points. Each lost point in the assessment of the incivility and 
improvised shelter indicators was subtracted from these 6 points. Thus, if out of the 27 possible points 
(3 points * 9 incivilities) only 21 or less were given, the overall rating = 0. This reflects the 
assumption that the absence of other incivilities could not rectify a strong presence of some (for 
example, the absence of graffiti cannot rectify the presence of litter and drug use). 

Similar to condition, aesthetics also heavily influence attractiveness and frequency of use (Sugiyama 
et al., 2010). Moreover, aesthetic value has been found to positively influence mental health (Hartig 
et al., 2014). Many factors determine the visual appeal of a UGS, including its general design, its 
condition, natural features, land cover, and perceived naturalness. However, these characteristics are 
already assessed more directly in their respective categories. Thus, aesthetics was assessed more 
broadly through the visual experience the UGS provides. This was done by positioning the auditor at 
a representative place within the UGS (i.e., an official viewpoint, an elevated point, or the centroid 
of the space). From that position, natural and built elements were assessed for their presence and 
visual state. Potential cultural and historical features and art installations were also assessed, as they 
were assumed to elevate the visual experience. To limit the subjectivity of such assessments, features 
were not rated for their artistic value or appeal but instead for their variety and presence, while the 
condition of such features found assessment in the ‘condition’ category. Photos were taken of all 
assessed visual features and from the chosen viewpoint to enable direct comparisons between sample 
UGS at a later point. All assessments were performed via in-situ audits. 

Serenity significantly reduces mental stress and increases relaxation (Grahn and Stigsdotter, 2010). 
It is thus one of the primary qualities enabling health benefits via the pathway of stress reduction. 
Two auditory and one visual indicator were identified to assess serenity. Firstly, anthropogenic noise 
pollution, which has negative impacts on health in a myriad of ways far-exceeding its already severe 
impacts on stress (WHO, 2018), was assessed via the relative amount of area that experiences a mean 
noise level ≥ 50 dBA during the daytime (06:00-18:00), according to Stockholm’s noise map (Tyréns 
AB, 2020). The threshold of 50 dBA was chosen per the recommendation for mean noise pollution 
in outside spaces by the Swedish Public Health Authority (Folkhälsomyndigheten, 2017, p. 68). 
Secondly, the natural soundscape was assessed in situ via a two-minute-long recorded listening 
session, during which the presence of ambient non-anthropogenic sounds was rated. Thereafter, 
naturalness was assessed visually to determine if the space’s elements are perceived to be curated or 
natural. This in-situ assessment was performed qualitatively by assessing the landscape’s fractal 
complexity and visual variety (Hägerhäll et al., 2008; Cooper, Watkinson and Oskrochi, 2010). These 
latter two indicators are meant to rate the audio-visual perceived naturalness, as spaces that are 
perceived as natural have been found to reduce levels of mental stress more strongly than curated 
green spaces (Wyles et al., 2019). 

The importance of amenities is stressed in virtually all literature that discusses the quality of 
recreational UGS (McCormack et al., 2010; Francis et al., 2012; Calogiuri and Chroni, 2014; Stessens 
et al., 2020; Nguyen et al., 2021; Zhang, Tan and Richards, 2021). There are various types of 
amenities one could expect to find in UGS and especially in parks, but the UQAT only assesses those 
linked to increased frequency of use or that create opportunities for experiencing health benefits. 
While additional amenities could be assessed to determine attractiveness in more detail, the following 
sample of eleven indicators from the aforementioned literature was deemed sufficient. These were 
(1) recreational commercial amenities such as kiosks or cafés, (2) drinking fountains, (3) shelter, (4) 
trash bins, (5) shade, (6) public toilet presence and maintenance, (7) toilet fees, (8) toilet accessibility, 
(9) rest place frequency and (10) quality of rest places, and (11) signage. A combination of these 
indicators can be found in all reviewed tools presented in Table 1; the assessment methods for these 
indicators are provided in Table 2. 
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Facilities are most directly linked to increased physical activity and frequency of use. They were 
separated into and assessed via five indicators. Formal (sports) facilities, such as tennis courts, ping-
pong tables, and basketball fields, have a distinct purpose and must be public and free to use to be 
considered part of the UGS. They were rated for their (1) number relative to the UGS size and (2) 
usability/condition. Informal recreational facilities like larger open green spaces or pools allow for 
various informal recreational, social, and physical activities, including ball play, picnics, or 
waterplay; they were assessed only for their (3) usability, as they often do not have clearly defined 
boundaries. Finally, play facilities, meaning first and foremost playgrounds were assessed, again, for 
their (4) relative number and (5) usability/condition. Because of their added value for children and 
families, playgrounds were also considered an indicator of inclusivity. (Knobel, Dadvand, et al., 
2021) 

Two of the four indicators included in the category of social spaces could be part of the categories 
of facilities and amenities; however, this category has been devised separately to allow for a distinct 
measurement of the salutogenic potentiality in the realm of social cohesion, which would have 
otherwise been underrepresented in the final analysis. As mentioned in section 2, multiple studies 
have shown the positive effects resulting from interactive spaces, including increased feelings of 
communal belonging, social cohesion (Kuo et al., 1998; Vries et al., 2013) and crime rate reduction 
(Kuo and Sullivan, 2001; Francis et al., 2012). The indicators used to assess social space were (1) 
the frequency of planned events and markets (Dizdaroglu, 2021), (2) the provision of dedicated social 
facilities like barbecue areas, fireplaces, chess or picnic tables (Knobel, Dadvand, et al., 2021), and 
(3) the provision of communal amenities like notice boards (ibid.).  

Land cover quality is indicative of the functioning of multiple ecosystem services and health effects 
(Smargiassi et al., 2009; WHO, 2016). This category assesses the percentage of the UGS covered by 
(1) blue space, (2) healthy and dense vegetation, and (3) brown/grey space, where the first two 
produce salutogenic effects and the latter signifies the area with unrealised potential. The analysis 
was performed via a normalized difference vegetation index (NDVI, see Eq.1), resulting in a 
continuous raster with a resolution of 0,5 m and NDVI values theoretically ranging from -1 to 1 
(Pettorelli, 2013). Values ranging from -1 – -0,3 here signify the presence of water, -03 – 0 signify 
brown/grey spaces, 0 – 0,25 signify open green land and sparse vegetation, and 0,25 – 1 signify 
healthy dense vegetation. The percentage of total area covered by the respective land cover type was 
reclassified and rated as described in Table 2. The data source for the land cover analysis were four-
channel orthophotos provided by Lantmäteriet (2021). 

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 =  
(𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁 𝑅𝑅𝑁𝑁𝑅𝑅 − 𝑅𝑅𝑁𝑁𝑅𝑅 𝑏𝑏𝑁𝑁𝐼𝐼𝑅𝑅)
(𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑁𝑁𝐼𝐼𝐼𝐼𝑁𝑁𝑁𝑁 𝑅𝑅𝑁𝑁𝑅𝑅 + 𝑅𝑅𝑁𝑁𝑅𝑅 𝑏𝑏𝑁𝑁𝐼𝐼𝑅𝑅) 

Eq.1 

The specific impacts of biodiversity on human health are not fully explored yet, but there is evidence 
of the positive impact of species biodiversity on mental and physical well-being. Apart from such 
direct influences, species biodiversity  might also strengthen various ecosystem services (Aerts, 
Honnay and Van Nieuwenhuyse, 2018). Vegetational biodiversity, too, is a complex system, as 
different plants may create different effects on human populations. However, the presence of diverse 
vegetation can potentially create additional restorative effects (Nguyen et al., 2021). Generally, a 
diverse biotope helps strengthen the resilience of urban areas (Zari, 2018) and should thus be 
considered essential. Accordingly, biodiversity was broadly assessed via four representative 
indicators. The UQAT assesses plant diversity via (1) vertical stratification (i.e. the number of strata 
predominantly present) and (2) vegetational heterogeneity (i.e., the variety of species per strata) 
(Stein, Gerstner and Kreft, 2014). (3) Bird and (4) pollinator biodiversity were audited during two 
separate 10-minute walks across the UGS, where the number and variety of species for these two 
were recorded and rated (see Table 2).  

The space was assessed via two indicators. Firstly, the overall size measurement was based on the 
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polygon shapes provided by the sociotope map, which were rectified through ground truthing. The 
indicator was assessed via the relative deviation from the median size of all suitable Stockholm city 
UGS recorded by the sociotope map (Stockholms stad, 2021d). The bigger a UGS, the higher the 
rating, as increased size is thought to increase the efficacy of some pathways and ecosystem services, 
as discussed in sections 2.3 and 3.2.2.1. Secondly, the visual and spatial fragmentation of the UGS 
could create perceived and physical separations into smaller units. This may negatively affect the 
overall usability, attractiveness, and stress-reducing potential. Where non-green elements, such as 
roads, produce fragmentations, adverse effects on the perceived naturalness and overall serenity 
might also occur (Grahn and Stigsdotter, 2010). Accordingly, the fragmentation was assessed via the 
degree of spatial division, where full points are given only where no structural or visual fragmentation 
was found.  

The final category, perceived safety, was among the most challenging qualities to assess. Various 
factors influence how safe a space feels, many of which are already included through indicators of 
other categories (such as the presence of incivilities). Moreover, some qualities that would be rated 
positively in other regards can negatively influence perceived safety; for example, unkempt 
vegetation could receive a positive rating in the categories biodiversity and landcover but is 
simultaneously among the most indicative features of reduced feelings of safety. Still, the importance 
of perceived safety, especially to women, has been shown repeatedly (Shepley et al., 2019; 
Campagnaro et al., 2020; Rahm, Sternudd and Johansson, 2020; Evensen et al., 2021; Lee, 2021). As 
William et al. (2020, p. 1) stated, “when parks are perceived as unsafe, people are unlikely to derive 
health and community benefits from them.” Thus, this category was included and assessed via a 
separate night-time in-situ audit. The indicators for perceived safety were (1) on-path lighting (Rahm, 
Sternudd and Johansson, 2020; Luo, Miao and Zhao, 2021), (2) off-path lighting, (3) dark spots (i.e., 
areas of the UGS neither lit directly or by nearby structures) (Luo, Miao and Zhao, 2021), (4) 
openness of view (Evensen et al., 2021), (5) presence of unkempt shrubs and bushes (Shepley et al., 
2019; Luo, Miao and Zhao, 2021), and (6) the perceived entrapment or possibility for escape in the 
event of an attack (Evensen et al., 2021).   

3.1.3. Categories of inclusivity 
As evident in Table 1, no previous UGS quality audits aware to the author have included inclusivity 
assessments. However, such aspects are integral to realising the equigenic potential of UGS, as is 
underlined by the sustainable development goals (United Nations General Assembly, 2015). This 
final section assesses inclusivity with regards to the population subgroups mentioned in SDG 11.7. 
Accordingly, the indicators from the previous sections were screened for their importance to gender 
inclusivity (GI), child inclusivity (CI), elder inclusivity (EI), inclusivity for the physically disabled 
(DI), and socioeconomic inclusivity (SEI). The indicators relevant to any of these groups are marked 
by their respective acronyms in Table 2. 

 Equation 2 shows how the inclusivity scores per category was derived.  

𝑁𝑁𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝐼𝐼𝑁𝑁𝐼𝐼𝑁𝑁𝑐𝑐𝑐𝑐𝑁𝑁𝐼𝐼 𝐼𝐼𝐼𝐼𝑐𝑐𝑁𝑁𝑁𝑁𝐼𝐼 (𝑁𝑁𝑥𝑥) =
∑ 𝑤𝑤𝑖𝑖

𝑏𝑏𝑖𝑖
𝑁𝑁𝑖𝑖

𝑛𝑛
𝑖𝑖=1

∑ 𝑤𝑤𝑖𝑖𝑛𝑛
𝑖𝑖=1

× 100 

Eq.2 

These indicators were then given weights (wi) from 1 to 3 according to their influence on what a UGS 
affords to individuals of that subgroup. Such weights were based on the literature reviewed in section 
2.5. The points received for an indicator (bi) were then reclassified by dividing them through the 
indicator's maximum possible rating (ai), resulting in possible indicator scores = 0 – 1. The inclusivity 
category ratings Ix were calculated by applying a weighted average to the reclassified indicators, as 
presented in Equation 2, with n = the number of terms to be averaged. The inclusivity ratings are 
presented on a scale from 0% to 100%, where 100% signifies no disadvantages in what the UGS 
affords to individuals of that subgroup, while 0% describes a UGS wholly unfit for that subgroup.  
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Table 2. The UGS Quality Audit Tool (UQAT) and rating system. a) % of perimeter intersecting with 50m 
buffer; b) frequency of crossings; c) % of the total area; d) % of the area with noise level ≥50db; e) via visual 
variety and fractal complexity; f) % of the area with no rest places in 100m in Euclidean distance; g) of median 
suitable UGS size in Stockholm; h) an additional busyness indicator was factored into SEI because busyness 
negatively affects relaxation, which is of additional importance to low SES. 

Indicator Method Scale 

Barriers    0 1 2 3 4 

Outside barriers 
% of perimeter reachable from 
public space a GIS + in situ >80% 60-80% 40-60% 20-40% <20% 

Busy infrastructures toward 
perimeter (CI) GIS + in situ >45% 30-45% 15-30% <15% none 

Freq. of crossings over previous 
(CI; EI; DI) b GIS + in situ >200 m 150-200 m 100-150 m 50-100 m <50 m 

 
Boundary barriers 

Freq. of entrances (EI) GIS + in situ >199 m 166-199 m 133-166 m 100 – 133 m <100 m 

Additional mean distance 
between barrier-free entrances 
(DI) 

GIS + in situ >100 m 75-100 m 50 -75 m 25 – 50 m >25 m 

Entrance Fee (SEI) in situ always  <12h/day >12h/day None  

Opening hours in situ always closed open 
<12h/day 

open 
>12h/day always open   

 
Inside barriers             

Path traversability (DI) in situ always poor More often 
poor 

More often 
good always good   

Inaccessible areas to all c in situ + GIS >40% 30 - 40% 20 - 30% 10 - 20% <10% 

Inaccessible areas to disabled 
(EI;DI)c in situ + GIS >40% 30 - 40% 20 - 30% 10 - 20% <10% 

 
Qualities    

0 
 

1 
 

2 
 

3 
 

4 

Condition             
Built features (GI) in situ poor mediocre good excellent   

Natural features (GI) in situ poor mediocre good excellent   

Paths in situ poor mediocre good excellent   
Incivilities (graffiti, litter, 
vandalism, drug use, alcohol use, 
odours, dangerous objects, dog 
faeces) and improvised shelter 
(GI; CI) 

in situ Predominant 
throughout 

often  
present rarely present never present   

 
Aesthetics 

View: Natural elements in situ none few many predominant   

View:  built elements in bad state in situ predominant many few none   

View: Cultural/historic elements in situ none few many predominant   

Public art and installation in situ none  unvaried 
AND small varied OR tall varied AND 

tall   

Historical and Cultural Structures in situ none  unvaried 
AND small varied OR tall varied AND 

tall   
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Serenity             
Noise polluted area (>50dbA) 
(SEI)d GIS  >75%   50-75%  25-50%  <25%   

Natural soundscape (SEI) in situ none barely 
noticeable 

Clearly 
noticeable  abundant   

Perceived naturalness (SEI)e in situ curated rather curated  rather natural natural   

 
Amenities 

Recreational commercial 
amenities in situ none poorly 

maintained 
sufficiently 
maintained 

well 
maintained   

Drinking fountains in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

Shelter in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

Trash bins in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

Shade in situ virtually none little sufficient abundant   
Public toilets: presence and 
maintenance (EI;DI) in situ none/not 

functional 
Barely fit for 

use 
Mostly fit for 

use 
Entirely fit for 

use   

Public toilets: entrance fees (SEI) in situ >20 kr 10-20 kr <10 kr no fee   

Public toilets: accessibility (DI) in situ inaccessible to 
disabled minor barriers no barriers designed for 

disabled   

Rest places coverage (EI;DI)f in situ + GIS >50% 40 - 50% 30 - 40% 20 - 30% <20% 

Rest places quality (EI;DI) in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

Signs and info boards in situ none/not 
functional 

Barely fit for 
purpose 

Mostly fit for 
purpose 

Entirely fit for 
purpose   

 
Facilities 

No. of formal sports facilities 
relative to total area in situ none ≤1/10 ha + 

1/add. 10 ha 
≤2/10 ha + 

1/add. 10 ha 
 ≥3/10 ha + 

1/add. 10 ha   

No. of play facilities relative to 
total area (CI) in situ none ≤1/10 ha + 

1/add. 10 ha 
≤2/10 ha + 

1/add. 10 ha 
 ≥3/10 ha + 

1/add. 10 ha   

Usability of formal sports 
facilities in situ none/not 

functional 
Barely fit for 

use 
Mostly fit for 

use 
Entirely fit for 

use   

Usability of informal recreation 
facilities in situ none/not 

functional 
Barely fit for 

use 
Mostly fit for 

use 
Entirely fit for 

use   

Usability of Play facilities (CI) in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

 
Social spaces 

Planned events and markets 
during year of assessment desk research none 1-3  4-6 >6   

Dedicated social spaces (SEI) in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

communal amenities (SEI) in situ none/not 
functional 

Barely fit for 
use 

Mostly fit for 
use 

Entirely fit for 
use   

 
 
Land Cover 

% of area covered by healthy 
vegetation (SEI)c GIS <15%  15 - 30% 30 % - 45% 45% - 60% >60% 

Blue space presence c GIS none <5% or 
adjacent 5 - 10% 10-15% >15% 

% of area covered by brown/grey 
space c GIS >2% 15% - 20% 10% - 15% 5% - 10% <5% 

 
 

Biodiversity 
Vegetational heterogeneity per 
strata (SEI) in situ very homo-

geneous 
rather homo-

geneous 
rather hete-
rogeneous 

very hetero-
geneous   
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Vertical stratification (SEI) in situ Predominantly 
1 stratus 

predominantly 
2 strata 

predominantly 
3 strata 

predominantly 
4 strata   

Bird diversity, during a 10 min 
walk (SEI) in situ clearly be-low 

average 
rather below 

average 
rather above 

average 
clearly ab-ove 

average   

Pollinator diversity, during a 10 
min walk (SEI) in situ none few of only 

one species 
few OR only 

one species 
many of va-

rious species   

 
Space 

Size relative to citywide average g GIS <100% 100 - 200% 200 - 300% 300 - 400% > 400% 

Spatial fragmentation (SEI) in situ + GIS fully 
fragmented 

major frag-
mentation 

minor frag-
mentation 

no frag-
mentation   

 
Perceived Safety             

On-path lighting (GI) in situ after 
dark 

none/not 
functional 

seldom well 
lit mostly well lit Well-lit 

throughout   

Off-path lighting (GI) in situ after 
dark 

dark 
immediately 

off-path 

seldom lit 
≥5m off path 

mostly lit ≥5m 
off path 

lit ≥5 m off 
path 

throughout 
  

Dark spots (GI) in situ after 
dark predominant mostly present  sometimes 

present none   

Open view in situ after 
dark 

predominantly 
none 

sometimes 
possible 

mostly 
possible 

predominantly 
possible   

Unkempt vegetation (GI) in situ after 
dark predominant mostly present  sometimes 

present none   

possibility for escape (GI) in situ after 
dark 

predominantly 
none 

possible in 
some areas 

mostly 
possible 

predominantly 
possible 

 
  

Inclusivity Indicators 
Gender Inclusivity (GI); Child inclusivity (CI); Elder inclusivity (EI); Disabled inclusivity (DI); and Socioeconomic inclusivity 
(SEI)h were assessed via the relevant indicators, as signified with the respective acronym in (), using Eq. 2. 
  

 

3.1.4. Data collection 
The assessments of the indicators listed in Table 2 were performed via five slightly differing 
approaches. (1) The majority was observed and rated in situ via a structured audit survey prepared in 
ArcGIS Survey123, which automatically linked the data to relevant metadata (Appendix A). Such 
indicators were given the label “in situ” in the “Method” column of Table 2. (2) For the second 
assessment method, geographical data ware collected with ArcGIS FieldMaps (a map-based geodata 
collection tool). Where possible, features observed this way were prepared beforehand via simple 
GIS desktops analyses. After the data collection, their final assessment was performed in ArcMap 
10.7. This approach is labelled “GIS + in situ” in Table 2 and was used predominately to assess 
barrier indicators. The assessments of noise pollution, size, and all land cover indicators was based 
on data provided by Lantmäteriet (The Swedish Mapping, Cadastral and Land Registration Authority) 
and Stockholm stad (Stockholm city’s administrative municipality) and assessed entirely via GIS 
analyses. Lastly, (4) events and markets were identified through desktop research, while (5) 
inclusivity was assessed via the selection and re-assessment of relevant indicators. 

3.1.5. The UQAT ratings and scores 
As presented in Table 2, all indicators were either rated on a 4-point or 5-point scale, depending on 
their assessment method. Those assessed through GIS analyses were found to have a high degree of 
objectivity in their rating. Thus, a more detailed 5-point scale was used, which allowed for more 
precise distinctions without risking the introduction of arbitrary differences between scores. To 
exemplify, the assessment of rest place frequency was performed by recording the exact location of 
each bench as a point, creating 50 m radial buffers around each bench and subtracting the resulting 
polygons from the total accessible area of the UGS. Thus, the precise percentage of the area without 
rest places within a 100 m Euclidean distance was calculated. Using a 5-point scale provided a more 
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detailed rating in 10% increments. 

On the other hand, in-situ indicators were found to be better assessed on a forced 4-point scale to 
prevent the introduction of arbitrary differences in the final rating. Moreover, a forced scale omits 
the possibility for a neutral rating that describes a characteristic to be neither this nor that (as in 
poorly maintained – rather badly maintained – neither badly nor well maintained – rather well 
maintained – well maintained). Thereby, the auditor was forced to precisely inspect the characteristic 
in question and could not quickly choose the neutral option where the evaluation was challenging. 
Moreover, during the three in-situ test runs performed in March 2022, the 4-point scale was found to 
introduce fewer rating uncertainties than 3-point and 5-point alternatives.  

These differences in the scale type or the number of indicators do not influence the category scores 
𝐶𝐶𝑥𝑥, as they were calculated not through their total points but instead relative to the maximum possible 
rating, following Eq. 3, where 𝑁𝑁𝑖𝑖 is the maximum rating per indicator, 𝑏𝑏𝑖𝑖 is the achieved rating, and 
𝐼𝐼 is the number of indicators, resulting in possible category scores = 0 – 1. The final scores 𝑆𝑆𝑎𝑎,𝑠𝑠,𝑡𝑡, 
that is, the overall accessibility score, the overall salutogenic potentiality score, and the total score, 
were calculated simply by the sum of all applicable categories (see Eq.4). Thus, equal weight was 
given to each category (Barber, Haase and Wolff, 2021). Accordingly, the accessibility score 𝑆𝑆𝑎𝑎  
ranges from 0 to 3, the salutogenic potentiality score 𝑆𝑆𝑠𝑠 from 0 to 10, and the total score 𝑆𝑆𝑡𝑡 from 0 to 
13. It should be mentioned that no UGS can be expected to provide all qualities simultaneously. 
Hence, the maximum 𝑆𝑆𝑠𝑠 and 𝑆𝑆𝑡𝑡 scores are theoretically possible but cannot realistically be achieved. 
Lastly, inclusivity categories should not be summed to an overall score and were thus examined 
separately.  

𝐶𝐶𝑥𝑥 =  ��
𝑏𝑏𝑖𝑖
𝑁𝑁𝑖𝑖

𝑛𝑛

𝑖𝑖=1

� /𝐼𝐼 

Eq.3 

𝑆𝑆𝑎𝑎,𝑠𝑠,𝑡𝑡 =  �𝐶𝐶𝑥𝑥

𝑛𝑛

𝑥𝑥=1

 

Eq.4 

 

3.2. Selecting suitable UGS for the comparative case study 
To answer the thesis questions presented in section 2.6 via the UQAT, suitable UGS had to be chosen 
based on multiple factors pertaining to the neighbourhoods in which they are located and based on 
specific criteria that ensure their concurrence with the definition of urban green space used here 
(section 2.1.2).  

To identify relations between UGS quality, socioeconomic status (SES), and residential health, 
suitable neighbourhoods (base areas) were identified based on several variables. First, to factor out 
any impacts of green space quantity, the availability of green space had to be equally high in all 
chosen areas. Accordingly, UGS were only considered suitable for the case study if they were located 
in neighbourhoods with a high quantity of green space. Secondly, the residents' SES and health 
resilience (measured via the vulnerability to health-related issues) in each area were determined.  

Hence, three overall groups were defined, from which the sample UGS areas of study were selected. 
Each of the groups had different combinations of levels (high or low) of socioeconomic status (SES) 
and health resilience, where: 
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• Group 1: UGS in base areas with low SES and high health resilience. 
• Group 2: UGS in base areas with low SES and low health resilience. 
• Group 3: UGS in base areas with high SES and high health resilience. 

Two suitable base areas were selected in each group, from which two UGS were then chosen for the 
audit. By choosing two UGS per base area, a more representative assessment was assumed, and 
outliers could be identified more accurately. However, before the sample UGS could be selected, 
suitable base areas had to be identified, first.  

3.2.1. Suitable base areas 
Suitable areas within the city were mainly identified with the help of data prepared and provided by 
Rostang et al. (2021). Four variables were used to determine suitability, these being (1) the median 
availability of green space to residents, (2) the median socioeconomic status per area (SES), (3) the 
health vulnerability rating according to two indicators set by Rostang et al., and (4) the population 
density per base area. To analyse these four variables, Stockholm was divided into 419 basområder 
(base areas), as defined by the Agency for Digital Government (DIGG). A basområd is generally 
based on traditional neighbourhoods, may include up to 96 blocks, and is characterized by its 
homogeneous settlement structure (DIGG, 2019). These base areas were chosen as spatial units for 
two reasons. Firstly, out of all available spatial units, they best fit the common understanding of what 
constitutes a neighbourhood; as social contact is one of the pathways through which UGS produce 
health benefits, it is helpful to work with a spatial unit that is relatively small and based on local 
definitions of neighbourhood and community. Secondly, the data used to identify suitable locations 
was generally presented via these base areas. 

The first constant for suitability—the availability of greenery for each of the 419 Stockholm base 
areas—was previously analysed by Rostang et al. (2021). They used a Normalized Difference 
Vegetation Index (NDVI) to measure vegetation density and network analysis to determine the 
availability of green space from every address point within the city. All greenery reachable from an 
address point within 400 metres (~5 minutes) walking distance was considered available to the 
residents of that address. The median availability in each base area was calculated and presented in 
the resulting Urban Green Accessibility Map (UGAM). The UGAM thus expresses the quantity of 
greenery available in each base area on a scale of 1 to 3, where 3 signifies high availability. A 
sufficient quantity of available greenery was set as a precondition for all groups for this study. This 
way, potential differences in the impact of UGS quality could not be due to differences in the quantity 
of nearby greenness; instead, such impacts would either be due to the higher salutogenic efficacy of 
a UGS or its higher attractiveness increasing the usage and physical activity of nearby residents. So, 
to make sure that all sample UGS were located in base areas with a similar quantity of greenery 
available, only base areas with an availability rating of 3 were considered suitable.  

Rostang et al. also prepared three health vulnerability indicators, two of which are direct health 
indicators—"sick days per person” and “median age at first hospitalised heart attack”— and one is 
an indicator of socioeconomic status. The SES indicator itself was based on the income and education 
level of residents. To determine health vulnerability, this thesis used the two direct indicators. 
Accordingly, the health vulnerability ranking from Rostang et al. was adjusted to 1 – 6, where base 
areas with a score ≤ 3 were considered suitable for the two groups with a good health resilience, 
while base areas with a score ≥ 5 or higher were considered suitable for the group with a low health 
resilience. To determine the median SES per base area, additional factors were considered, but it was 
found that the two factors included in the SES indicator (income level and level of education) reliably 
evaluated socioeconomic class. Hence, SES was assessed on a scale of 1 – 3 based on the 
aforementioned SES indicator (Rostang et al., 2021). Base areas = 1 were considered suitable for the 
high SES group 3, while those = 3 were suitable for socioeconomically disadvantaged groups (see 
Table 3).  

Finally, the population density was used as a constant for all three groups to ensure comparability. A 
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minimum density was needed predominantly to ensure that all study areas were urban, as urbanity 
ensured that all sample green spaces experienced similar pressures and circumstances. A settlement 
is here considered urban following the Global Human Settlement framework presented by the 
European Commission, which defines an area as urban when at least 50% is built up, and the 
population density is above 1500 inhabitants/km2 (European Commission, 2019). To further narrow 
down the sample pool and increase comparability between samples, the minimum population density 
was set to twice that threshold (3000 inhabitants per km2). During the analysis of the resulting sample 
pool, numerous highly densified base areas > 20.000 inhabitants/km2, and in some cases, even > 
40.000 inhabitants/km2, were identified. To erase any concerns that the conditions in such highly 
densified neighbourhoods were not comparable to areas of lower density and to ensure that all 
samples should, in theory, receive similar resources from local governments, the maximum 
population density was set at 20.000 inhabitants/km2 after consultation with an urban densification 
expert.  

Table 3. Factors for determining base area suitability in relation to sample groups. 

UGA = urban green availability, PD = population density, HV = health vulnerability, SES = socioeconomic 
status 

Group UGA Min. PD Max. PD HV SES 
1 = 3 ≥ 3.000 ≤ 20.000 ≤ 3 = 3 
2 = 3 ≥ 3.000 ≤ 20.000 ≥ 5 = 3 
3 = 3 ≥3.000 ≤ 20.000 ≤ 3 = 1 

 
Based on the factors described above and presented in Table 3,  36 suitable base areas were identified, 
from which 2 had to be chosen per group for the case study.  

3.2.2. Suitable UGS within the sample base areas 
Before sample UGS within the identified suitable base areas could be chosen, they had to be identified 
and filtered for suitability. The following sections first discuss the preconditions chosen to identify 
all suitable green spaces within the city of Stockholm. After that, the method used to select the final 
samples is described. A total of twelve UGS samples was subsequentially chosen.  

3.2.2.1. Size limitations 
While most preconditions for suitability are based on the definition of UGS as defined in section 3.1 
and are thus easily determined, finding an appropriate size threshold for UGS was more complex. A 
minimum was needed as a UGS must be of a certain size to allow for recreational use; however, what 
precisely that minimum should be is relative to the use case in question. For example, while a 5 km 
run in a 50 m2 park seems tiresome, if not downright ludicrous, reading a book on a bench in that 
same park might be entirely reasonable. Therefore, one must find a minimum that allows for the most 
common size-dependent activities. The size of green space may also directly influence its salutogenic 
efficacy, as larger UGS see users indulging in physical activities for more extended periods (Giles-
Corti et al., 2005; Akpinar, 2016; Nguyen et al., 2021). Considering, for example, the urban heat 
island effect or air quality, it also becomes plausible to argue that more is better from an ecosystem-
services perspective (Marando et al., 2019).  

The smallest definition of a suitable area within the literature comes from the Urban Green Atlas, 
which set the minimum at 0.5 ha but recommended an alternative minimum of 1 ha to allow for 
“flexibility” (WHO, 2016, sec. 3.6.2). The sociotope map, used as the public open space database in 
this thesis, also sets a threshold of 0.5 ha to determine which open spaces find inclusion in the data 
(Stockholms stad, 2021d). In “Quality or Quantity”, Francis et al. (2012) audit all public open spaces 
≥ 2 acres (~0.8 ha) to examine the effects of quantity and quality on mental health, while Knobel et 
al. (2021, p. 3) excluded all spaces < 1 ha due to “time and resource constraints.” 1 ha has also been 
used as a threshold by van Dillen et al. (2012); however, Barber, Haase and Wolff (2021, p. 3) 
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assumed that a minimum of “(…) 2 ha of UGS is required to provide important ecosystem benefits 
for urban residents such as cooling or recreation.” Generally speaking, a sufficient minimum seemed 
to be somewhere between 0.5 – 2 ha.  

What then is a size that allows for most activities and salutogenic effects but does not exclude too 
many UGS? The approach here was designed twofold. Firstly, the minimum was chosen following 
these previous studies while also factoring in that highly densified base areas cannot be expected to 
include larger-sized UGS. Secondly, the fact that a bigger size may have more substantial salutogenic 
effects has been accounted for within the UQAT design, where size was considered a separate 
indicator in the category “space”. So, to ensure that all UGS within the sample pool were large enough 
to attract residential users and to allow for a bare minimum of ecosystem services while 
simultaneously making sure not to exclude too many potential study areas, this study considered all 
UGS with an area ≥1 ha. 

A maximum size limitation was also set to 15 ha. This upper limit was simply needed for practicality, 
as the assessment of larger UGS was not considered feasible. However, unlike the minimum size 
threshold, the maximum was considered a “soft” limit. In other words, larger UGS of up to 20 ha 
could be included if they were deemed essential to their base area and if their layout allowed for easy 
assessments, as is the case for rectangular, simply structured, open, flat spaces. This exception was 
granted in the case of sample UGS 2.2 Spångadalen, located in Norra Tensta.  

3.2.2.2. Defining suitable UGS via Stockholm’s sociotope map 

The Sociotopkartan—or sociotope map—(Stockholms stad, 2021d) was used to identify all UGS 
within the city. The sociotope methodology was initially devised to classify the use and value of open 
spaces and generally finds its practical use in the need by local authorities to understand the urban 
environment and its value to urban residents (Ståhle, 2006, p. 103). To fulfil this purpose, the map 
names and defines all publicly accessible open spaces > 0.5 ha. The current version of the Stockholm 
sociotope map has a total of 31 qualifiers, some of which describe the characteristics of the space 
(e.g. “green oasis” or “water contact”) while others describe their suitability in regard to certain 
recreational activities (e.g. “walking”, “nature play”, “ball games”, or “markets”) (Stockholms stad, 
2021d). 

The qualifier “grön oas”—literally meaning green oasis—proved useful in excluding all non-green 
spaces from the data. A space is considered a green oasis when it is dominated by greenery but is not 
classified as a quay, square, sports field, or schoolyard. Hence, green oases are predominantly, but 
not exclusively, parks, park-like spaces, allotment gardens, or forests. Some green spaces were 
excluded based on their assigned type to further exclude any spaces not following the definition of 
UGS provided in section 2.1.2. As the metadata does not define these types, exclusions were only 
undertaken after a brief examination of sociotopes with the respective type in question. This resulted 
in the exclusion of all features with the types of (1) esplanade, which only included narrow and long 
strips of greenery between streets; (2) playgrounds, school grounds, hospital parks, and all others 
which are geared to only one user group or have limited access; (3) “odling” which in this case was 
found to be synonymous to “koloniområde”, meaning allotment gardens; and (4) graveyards. The 
exclusion of “nauturområde” and similar types that might describe unkempt green areas not meant 
for recreational use was also considered, but features defined by these types were deemed too 
heterogeneous to be viable for exclusion.  

Instead, a qualifier threshold was introduced to exclude non-recreational features regardless of their 
assigned type. First, qualifiers that signify recreational values and activities were identified. Where 
multiple qualifiers were found to describe the same recreational domain, all but the first in the list 
were discarded. Thereby, 24 qualifiers were chosen for the ‘signifying qualifier threshold’. The sum 
of signifying qualifiers was calculated, resulting in a mean number of qualifiers = 4.41 and median 
= 4. All features with a rating < 4 were considered unfit. A list of the considered qualifiers can be 
found in Table 4. It is essential to mention that a higher signifying qualifier score is not necessarily 
an indicator of actual quality but rather one of size, the number of formal recreational facilities, and 
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the presence of extraordinary features. Moreover, forests generally receive fewer qualifiers as most 
qualifiers relate to recreational activities usually performed in park or beach settings. The median is, 
however, still considered a suitable threshold, as fully non-recreational spaces can be excluded and 
at least one UGS with a higher rating was present in all suitable base areas.  

Table 4. Criteria for UGS suitability for the case study. 

Precondition Reasoning Definition / Method 

Size see section 3.2.2.1 Area ≥ 1 ha and ≤ 15 ha 

Sociotope quality: Green 
Oasis 

A UGS = green oasis if it is dominated by 
greenery but not classified as a quay, 
square, sports field or schoolyard. 

Green oasis = 1 

Excluded types Types were excluded if they clearly describe 
non-recreational or single-use spaces. 

Excluded: esplanade, playground, 
allotment garden, graveyard, school 
grounds, hospital park... 

Signifying qualifier 
threshold 

Signifying qualifiers describe recreational 
potential. The 24 qualifiers considered here 
are: playgrounds, park play, nature play, 
walking, serenity, floral splendour, ball play, 
ball sports, picnics, grilling, running, view, 
animal husbandry, water contact, beaches, 
naturalness, events, crowded social life, 
markets, cafés and kiosks, skate parks, 
outdoor gyms, sunbathing. 

A UGS is excluded if the sum of 
signifying qualifiers is < 4. 
Mean = 4.405 
Median = 4 
Min. = 0 
Max. = 12 

Intersection with suitable 
base area 

This ensures a basic availability to the base 
area. 

Determined via ‘Select by Location’ 
tool in ArcMap 10.7. 

 
The final step was to determine which suitable UGS were available to which suitable base areas and 
groups. For this, all suitable UGS intersecting with the base areas were selected via the ArcMap tool 
‘Select by Location’ and marked accordingly. The same process was repeated for all UGS located 
within the base areas. 

Table 5. Number of suitable UGS intersecting and within the base area perimeters. 

Group No. of intersecting UGS No. of UGS within  
1 17 4 
2 19 6 
3 88 34 
Multiple 1 - 
Total 125 44 

 

3.2.3. Final sample selection 
The final selection of UGS samples for the audit was a qualitative process, where all suitable base 
areas were individually screened. For each group, two base areas, with two sample UGS each, were 
to be chosen. The suitability analysis for groups 1 and 2 resulted in only three and four base areas, 
respectively, so there was little need to choose the sample base areas systematically. Instead, the 
selection occurred naturally due to the suitability of the UGS available in these areas. Group 3, 
however, called for a systematic approach, as two base areas had to be chosen from a pool of 29. So, 
to ensure that the selection process was based on the same principles in each case, a short script was 
developed. This step also ensured the comparability of the final UGS samples. The pool of suitable 
UGS per base area and the base areas themselves was thus lowered by following the subsequent steps, 
performed in order until only 2 UGS were left per area: 
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1. Identify those UGS closer (more available) to a bigger portion of the base area’s residents. 
Dismiss those clearly less available.  

2. Dismiss outliers with a signifying qualifier rating of >10. They might hold extraordinary 
cultural value. 

3. Dismiss UGS that fit recreational purposes less than other suitable UGS. Do this, for 
example, by choosing those with a path network and a broader shape over those with 
narrow corridors or vegetated areas with fewer paths and those called and described as 
‘naturområde’.  

4. Compare the UGS of base areas of the same group. If the feasibility of an audit or the 
suitability of one base area seems clearly poorer relative to another, exclude those less fit.  

5. Choose the UGS closest to the mean size of all suitable UGS within the city of Stockholm = 
4,03 ha (where all UGS <1 ha and >20 ha were excluded) until only 2 UGS per base area 
are left. 

 
Following these steps, additional base areas were excluded, resulting in three suitable areas for 
groups 1 and 2, respectively and 19 areas for group 3. For groups 1 and 2, only two base areas 
intersected with at least two entirely suitable UGS; thus, no further selection was needed. In group 
3, the base areas ‘Gustav Adolfskyrkan Ö’ and ‘Oscarskyrkan’ were merged into one due to their 
relatively small size, proximity, overall similarity in characteristics, and both only intersecting one 
suitable UGS at all. These are hereafter referred to as Östermalm* after their borough’s name. Finally, 
the group 3 base areas for the case study were randomly selected out of the 18 suitable areas. Fig. 4 
presents the final six base areas and their locations within the city. The sample UGS are hereafter 
referred to as UGS 1’1, 1’2, 1’3, 1’4, 2’1, …,3’4, where the first number stands for the group and the 
second number for the individual UGS. 
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Fig. 4. Map of Stockholm city with sample base areas & UGS locations (Lantmäteriet, 2020; Rostang et al., 
2021; Stockholms stad, 2021d). 
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3.3. Data Analysis 
First, the functionality of the UQAT was analysed by comparing the potential ranges per indicator 
and category score to the practically utilised ranges, irrespective of UGS sample belonging. Thereby, 
the expressiveness of the tool was reviewed. 

Secondly, the comparative case study was analysed using a mixed-method approach, combining 
quantitative and qualitative analysis (Kitchenham, 2010). At the basis of the quantitative analysis, 
descriptive statistics were calculated to compare group scores. Specifically, group and base area 
means were used to visualise differences in relation to the research questions.  

This was supplemented by non-parametric Mann-Whitney-U tests with a predefined significance 
level of α=0,05 to determine whether the differences in scores between the groups were significant 
(Mann and Whitney, 1947). The results therefrom were not used to infer findings from the case study 
onto the whole of Stockholm, as the sample size (number of cases) was not representative. Instead, 
this approach was chosen to further substantiate the identified group differences and create a stern 
basis for the qualitative analysis, following Korzilius’ (2010) and Das’ (2010) descriptions of 
employing quantitative analysis in a case study. Mann-Whitney-U tests were used because of the 
non-normal distribution of the data and the small number of cases (McKnight and Najab, 2010). The 
analyses were performed using DATAtab (DATAtab Team, 2022). Such tests were performed for the 
accessibility scores (Sa), salutogenic potentiality scores (Ss), and total scores (St). For each, the 
following pairings were tested:  

• For differences in scores in relation to health resilience and only between base areas with the 
same SES, group 1 scores were tested against group 2 scores. 

• For differences in scores in relation to health resilience irrespective of SES, the scores of 
both resilient groups (G1+G3) were tested against the vulnerable group 2. 

• For differences in scores in relation to SES and only between base areas with the same health 
resilience, group 1 scores were tested against group 3. 

• For differences in relation to SES irrespective of health resilience, the scores of both poorer 
groups (G1+G2) were tested against the affluent group 3. 

In all tests, the null hypothesis was that there is no difference between the groups with respect to the 
variable Sa,s,t. The same tests were performed for all inclusivity scores. Only where the null 
hypothesis was rejected was an association between the UGS quality and SES / health resilience 
conclusively assumed for the examined cases.  

Thereafter, the results were also analysed qualitatively in conjunction with relevant planning 
documents, newspaper articles, and websites, so as to identify external influences on the quality of 
each UGS and examine their unique circumstances. The qualitative discussion utilised cross-case 
synthesis and was generally guided by Robert K. Yin’s Case Study Research and applications (Yin, 
2018, chap. 5). 
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4. Results 
The results are presented in two sections. In the first section, the UGS Quality Audit Tool (UQAT) 
is reviewed by examining its employment conditions and analysing rating patterns within and 
between the 13 quality categories. Thereafter, the results of the comparative case study and the 
statistical analysis are presented in detail. 

 

4.1. Assessing the utility of the UQAT 
The assessment of indicators in the ‘Perceived safety’ category needs to be performed after dark, 
while all other in-situ indicators may be assessed during the day; thus, the tool necessitates a 
minimum of two in-situ visits per application. Due to the timeframe of this study, ‘Biodiversity’ 
indicators had to be assessed separately, as well. This was the case because three of the four 
biodiversity indicators can only be assessed reliably with the onset of foliage growth and flowering. 
Thus, three separate visits were made for each application of the tool, where ‘Perceived safety’ was 
audited in late February, general in-situ indicators were audited throughout March and April, and 
‘Biodiversity’ was assessed from April 19 to April 21.  

The mean time for these audits were 21 ± 5 min, 84 ± 35 min, and 30 ± 1 min, respectively. The 
complete audit per UGS necessitated approximately 2 h 15 min, whereby the time needed for the 
general audit was heavily dependent on the size and fragmentation of the UGS. The assessment of 
GIS-based indicators added additional time expenditures. Accordingly, the required time for each 
tool application is expected to be extensively longer than, for example, the Neighbourhood Green 
Space Tool (NGST) = 11,1 ± 3,8 minutes (Gidlow, Ellis and Bostock, 2012). While this does 
influence the feasibility of and resources needed for employing the UQAT for large samples, this 
additional expense is believed to be justified by the more holistic and detailed assessment made 
possible by the UQAT.  

Due to the scope of this study and the lack of a second auditor, it was not possible to assess the inter-
rater reliability of the indicators. However, the informative value and utility of each indicator were 
reviewed through the range of received ratings. If the ratings given for an indicator populate the full 
range of its rating system, both the utility of the point intervals and the indicator's relevance are 
assumed to be good. If, however, the range is close to zero, the indicator either audits a UGS 
characteristic that is static throughout all samples, or the point intervals are incorrectly defined. 
Inspecting the UQAT, two indicators of the accessibility category ‘Boundary barriers’— ‘Entrance 
cost’ and ‘Opening hours’— were found to have a range of zero. The reasons for this were the absence 
of both opening hours and entrance fees for all sample UGS. This absence might either be due to 
chance or the general urban planning conditions that UGS face in the city of Stockholm. It is thus 
possible that both indicators are irrelevant to the assessment of UGS quality in the city. “Toilet 
accessibility” also received a 0-point range, but this is probably due to chance; only one sample UGS 
had public toilets, which were inaccessible to disabled individuals because of large steps and narrow 
doors, thus receiving 0 points. It is assumed that the low range is not caused by indicator irrelevance 
(i.e., a lack of public toilets in UGS) as multiple UGS in Stockholm are known to have public toilets.  

Furthermore, the indicators ‘View 1: natural elements’ in the category ‘Aesthetics’; and ‘Informal 
recreational facilitates’ in ‘Facilities’ were found to have minuscule point differences of 1. For these 
two indicators, the low range of ratings is believed to be either caused by issues with the way the 
assessment questions in the auditor surveys were formulated or by incorrect point definitions. To 
conclude, all but five indicators were found to have produced relevant and insightful assessments, 
and 36 indicators occupied the full range of possible scores (Fig. 5).  
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Fig. 5. Indicator validity by range of scale. 

As the score ranges of quality categories depend on the ranges of their respective indicators and the 
weight of those indicators, few issues were identified. Only the quality of ‘Boundary barriers’ was 
found to have a range of results that could potentially be too low, as only 38% of the scale was 
occupied by the sample UGS scores. The reason for the low score range is the 0-point ranges of the 
‘Opening hours’ and ‘Entrance cost’ indicators, as described above. The range of scores in the 
category ‘Amenities’ occupies 43% of the potential range, the second-lowest category score range. 
This is due to a base level of amenities in all sampled UGS. The rating could potentially be improved 
by adjusting the indicator point range definitions. As presented in Fig. 6, other categories showed 
score ranges that occupied at least 50% of the potential range and are thus found to be insightful and 
relevant.  

 

Fig. 6 Percentage of score range used by each category. 

To conclude, the UQAT was found to be a valuable tool for assessing the quality of urban green 
spaces and their adherence to the conditions formulated in SDG 11.7 (i.e., accessibility, salutogenic 
quality, and inclusivity). The inter-rater reliability could not be determined in this study and should 
be tested to prove the tool’s usability further. The UQAT is believed to be an insightful tool for in-
depth assessments of accessibility, salutogenic potentiality, and inclusivity but might not be feasible 
in high quantity assessments where all UGS of a city are to be audited. However, the tool’s 
employment scope is entirely reliant on the available recourses.  
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4.2. Comparative case study results 
As described above, 36 in-situ visits were performed over a span of 29 days. GIS indicators were 
assessed after the general visits, during which additional data needed for some GIS indicators was 
collected. 

On average, group 1 (G1) UGS received an accessibility score Sa =1,97, a salutogenic potentiality 
score Ss=4,87 and a total score St=6,84. Group 2 (G2) UGS received a slightly higher Sa=2,07 but 
lower Ss=4,18 and St=6,25. Finally, group 3 (G3) UGS received the highest mean scores with Sa=2,15, 
Ss=6,30, and St=8,45. While the individual accessibility scores did not follow strong group patterns, 
salutogenic potentiality scores did: not one G1 or G2 UGS received salutogenic potentiality scores 
as high as G3 UGS. For a detailed overview of Sa, Ss, and St scores, see Table 6. 

Strong outliers within the groups were detected by identifying UGS scores one third above or below 
the group mean. Accordingly, UGS 2’4 (Melonparken) was the only positive outlier with 𝑆𝑆𝑠𝑠=5,58—
34% higher than the G2 mean (𝑆𝑆𝑠𝑠 = 4,18). Therefore, the mean Ss of G2 is skewed towards the 
positive. There are no negative outliers for Ss and no outliers for Sa and St. 

Table 6. Overview of scores per group, base area, and individual UGS. 

UGS ID 1'1 1'2 1'3 1'4 2'1 2'2 2'3 2'4 3'1 3'2 3'3 3'4 
Base Area Blackeberg Söndagsvägen Norra Tensta V.Hässelby Gård Östermalm* Stora Ängby 
Group Group 1 Group 2 Group 3 

Accessibility scores (Sa), max. score = 3 
Per UGS 2,26 2,50 1,35 1,76 2,27 2,07 2,19 1,76 2,56 1,61 1,82 2,60 
BA Means 2,38 1,56 2,17 1,97 2,09 2,21 
Group Means 1,97 2,07 2,15 

Salutogenic potentiality scores (Ss), max. score = 10 
Per UGS 5,37 4,96 4,16 4,98 3,99 3,68 3,45 5,58 6,79 5,84 5,78 6,78 
BA Means 5,17 4,57 3,83 4,52 6,31 6,28 
Group Means 4,87 4,18 6,30 

Total scores (St), max. score = 13 
Per UGS 7,64  7,46  5,51  6,75  6,26  5,74  5,64  7,35  9,35  7,45  7,60  9,39  
BA Means 7,55 6,13 6,00 6,49 8,40 8,49 
Group Means 6,84 6,25 8,45 

 
Even though the mean accessibility score (Sa) for G3 was 4% higher than for G2 and 9% higher than 
for G1, no statistically significant differences between the groups could be found (with p-values 
ranging from 0,386 to 0,932). Differences in the accessibility scores for the sample UGS are thus 
assumed to be unrelated to group belonging, and no association of accessibility to socioeconomic 
status or health resilience could be detected. For further information on the statistical analyses of Sa, 
refer to Appendix C. 

When comparing the mean salutogenic potentiality scores (Ss) between groups, significant 
differences were found in relation to the base areas’ socioeconomic status. Accordingly, the G3 mean 
Ss is 29% above the G1 mean and 51% above the G2 mean. Differences were found to be statistically 
significant both when comparing UGS in high-SES base areas to all samples in low-SES 
neighbourhoods while irrespective of the health resilience rating (p = 0,007;  Fig. 7, right), as well 
as when only comparing between samples in resilient neighbourhoods (p = 0,021;  Fig. 7, left). Thus, 
Ss is positively associated with the base area SES in the studied cases. 
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 Fig. 7. Differences in salutogenic potentiality scores relating to SES. Left: The difference in scores between 
groups was tested without potential influences of health resilience, meaning G2 was excluded (U=0, p=0,021, 
r=0,82). Right: The difference was tested irrespective of health resilience; accordingly, G1 and G2 were 
considered one, as their SES was in the lowest category (U=0, p=0,007, r= 0,78).  Both tests showed 
significant differences in scores. Thus, the null hypothesis was rejected. 

Results appeared less straightforward when testing for differences in relation to health resilience. A 
significant difference was identified in comparing all sample UGS located in health resilient base 
areas to all those located in vulnerable base areas (p = 0,042; Fig. 8, right). However, as salutogenic 
potentiality was strongly related to SES, significance could only sufficiently be determined when 
differences in SES were excluded. Thus, the difference between G1 (low SES, high health resilience) 
and G2 (low SES, low health resilience) was tested; here, no significant difference could be identified 
(p= 0,248; Fig. 8, left). While the score values do suggest a positive relation between residential 
health and UGS quality, the small sample size only produces statistical significance when no outliers 
are present. Thus, the results on the potential association between health resilience and 𝑆𝑆𝑠𝑠 are 
inconclusive.  

 

Fig. 8. Differences in salutogenic potentiality scores relating to health resilience. Left: The difference in 
scores was tested without potential influences of SES, meaning group 3 was excluded. The test showed that 
the difference between G1 and G2 with respect to the variable SP score was not statistically significant (U = 
4, p = 0,248, r = 0,41). The null hypothesis is thus maintained. Right: The difference was tested irrespective 
of SES; accordingly, G1 and G3 were considered one, as their base areas are both resilient. While the test 
showed that the difference between G1&G3 and G2 with respect to the SP score was statistically significant 
(U=4, p=0,042, r= 0,59), it is not considered meaningful due to the significant influence of SES.  
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The total score (St) represents a weighted sum of Sa and Ss, as all categories, of which there are three 
for the Sa score and ten for Ss, are given the same weight. Thus, St provides a single metric to assess 
overall quality. G3 urban green spaces, all located in base areas with high SES and high health 
resilience, on average received a St 24% higher than G1 UGS and 35% higher than G2 UGS. However, 
due to the small number of UGS per group, a significant difference between groups was only expected 
when both Sa and Ss also showed significant differences or when Ss showed overwhelming qualitative 
superiority. Hence, in line with previous results, significant differences were only found when testing 
for SES regardless of health resilience ratings (p = 0,027). Accordingly, the total quality of UGS in 
the low-SES cases was significantly poorer than in the high-SES cases. Appendix C gives detailed 
information about all St tests. 

The average category scores per group show that G3 scores highest in all categories except ‘Inside 
barriers’ and ‘Serenity’; in both, G1 performed slightly better, while in ‘Social spaces’, G1 and G3 
achieved the same mean score. The starkest differences between the scores, assessed via the range 
between the means, are recorded in ‘Aesthetics’ (0,37), ‘Land Cover’ (0,35), ‘Biodiversity’ (0,44), 
and ‘Perceived Safety’ (0,29), while the smallest ranges were observed in ‘Inside barriers’ and 
‘Outside barriers’ (0,07; 0,08), ‘Serenity’ (0,08), ‘Social Spaces’ (0,08), and ‘Space’ (0,06). The 
starkest differences between the low SES groups G1 and G2 can be observed in ‘Land Cover’ (0,35) 
and ‘Biodiversity’ (0,29), both of which are categories related to ecological integrity; G2 scored 
higher in both. Generally, differences in the ratings of accessibility categories were smaller than 
those in the categories of salutogenic potentiality. Examining the pattern between categories, UGS 
with high ratings in ‘Land Cover’ and ‘Biodiversity’ tended to have relatively low ratings in 
anthropocentric infrastructural categories, such as ‘Amenities’, ‘Facilities’, or ‘Social Spaces’. As 
expected, it has been shown that consistent high ratings through all quality categories are unlikely; 
this seemed especially true between ecological and infrastructural qualities, where trade-offs 
occurred more frequently. Appendix B provides a detailed presentation of all three scores per UGS 
and category. 

Table 7. Mean category scores per group and the range between the group means. 

 

The inclusivity scores are presented in detail in Fig. 9 and given in percentages, where 100% 
signifies that no indicators suggested disadvantages for the subgroup in question. Differences in the 
gender inclusivity scores were statistically significant between the high SES and the low SES groups, 
both irrespective of health resilience (p = 0,014) and when excluding low health resilience 
neighbourhoods (p = 0,029). The gender inclusivity score is predominantly influenced by perceived 
safety indicators and the presence of incivilities, as these receive higher weights in the calculation. 
G3 also received higher average scores in all other inclusivity categories, and the G3 parks ‘Gustav 
Adolfsparken’ and ‘Stora Ängby Slottsparken’ received the highest ratings in all five inclusivity 
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categories; however, no statistically significant differences could be identified outside of gender, as 
the small number of cases did not allow for within-group outliers, of which at least one was present 
for CI, EI, DI, and SEI. In conclusion, inclusivity ratings were case-dependent, but G3 UGS were 
more likely to satisfy all subgroup needs sufficiently. Gender inclusivity was the only category where 
the score positively related to neighbourhood SES with statistical significance. For a detailed 
presentation of all inclusivity scores per sample UGS, refer to Appendix D. 

 

Fig. 9. Mean inclusivity ratings per group. 

To conclude, a significant positive association of UGS salutogenic potentiality with the base areas’ 
socioeconomic status could be detected for the examined cases, as UGS in low-SES neighbourhoods 
consistently received lower Ss scores. In contrast, no significant differences were detected regarding 
the accessibility scores. The findings on the relation of Ss to health resilience were inconclusive and 
will be discussed hereafter. The same conclusions were made when comparing the scores by base 
areas instead of groups, in which case the mean Ss and St scores of G3 base areas still were 
consistently and substantially higher than those of lower SES base areas. Lastly, gender inclusivity 
ratings significantly differed depending on neighbourhood SES, and G3 UGS were more likely to 
score high in all five inclusivity categories. All relevant statistical test results are visualised in 
Appendix C. 
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5. Discussion 
As has been mentioned beforehand, the aim of the present study was twofold. The first step was to 
develop a comprehensive tool for the assessment of urban green space quality based on Sustainable 
Development Goal 11.7 (United Nations General Assembly, 2015). Hence, the assessment here 
encompasses accessibility, salutogenic potentiality, and inclusivity. For this purpose, the UGS 
Quality Audit Tool (UQAT) was developed and tested. After that, the central aim was to employ the 
tool on the twelve sample UGS and examine potential differences in UGS quality and how they relate 
to neighbourhood socioeconomic status (SES) and health resilience. In practice, these two aims were 
very much interrelated. Generally, the Results sufficiently show the UQAT to be a helpful tool for 
the in-depth assessment of UGS quality. This discussion thus focuses on interpreting the results from 
the comparative case study and discussing how these findings can inform urban planning in the city 
of Stockholm. 

 

5.1. Reflections on the central findings 

5.1.1. Influences on accessibility 
The results show neither an association between accessibility and SES nor between accessibility and 
health resilience. Exemplifying this absence of relation, five out of eight G1 and G2 UGS receive 
substantially higher accessibility scores (Sa) than the G3 parks Karvsviks Hage and Nobelparken. A 
post-hoc GIS analysis of patterns between the sample UGS and accessibility factors has reinforced 
that conclusion. Instead, the examination of the cases suggests that, in Stockholm, it is the topography 
of the area that predominantly determines UGS accessibility.  

For example, where a UGS is located on flat terrain, many potential barriers are unlikely to exist 
(i.e., slopes, steps, inaccessible areas). In contrast, spaces located along water bodies receive lower 
outside barriers and boundary barriers ratings as the presence of impassable spatial barriers increases 
and the frequency of entrance points decreases. The latter is the case for Nobelparken, which is 
enclosed by a shoreline along its south and a busy arterial road to its north. Worsening the 
accessibility score further, Nobelparken also encompasses the Israelian Embassy and a steep forested 
hill. Both negatively influence the parks inside barrier ratings. As a result, Nobelparken receives the 
second-lowest Sa = 1,61. In comparison, Stora Ängby Slottsparken, located in a slightly less affluent 
base area of the same group, receives the highest score with Sa = 2,60. It is located on flatter terrain 
with few topographic barriers aside from the private properties that line its eastern perimeter. Fig. 10 
(next page) directly compares the topography of both parks and their immediate surroundings. 

It might be contested that density relates more to differences in accessibility scores than topography, 
as Nobelparken is located in a central neighbourhood of Stockholm's Inre Staden while Slottsparken 
exists in one of Västerort's affluent suburbs. However, the studied cases do not suggest density to be 
an influential factor on accessibility. For example, it is only a 6-minute walk from Nobelparken to 
Gustav Adolfsparken, which is located in the same quarter (referring to stadsdel) and whose base 
area demographics match those of Nobelparken near perfectly (Stockholms stad, 2021c); yet, with a 
Sa = 2,56, Gustav Adolfsparken scores 59% higher than its neighbouring UGS. The reasons are 
apparent, as only a four-lane road to its southwest and the presence of some private properties lining 
its perimeter lower the accessibility score of Gustav Adolfsparken slightly. No attempt at 
transforming Nobelparken's pedestrian infrastructure could reasonably result in a comparable 
accessibility score, especially when considering costs. G1 mirrors these observations, as UGS 1'2 
Blackebergstråket—the only space without prominent hills, slopes, numerous spatial obstacles, or 
impassable traffic infrastructures—scores substantially higher than the other three G1 UGS. Only in 
group 2 is the relation between accessibility and topography less clear; however, neither are the 
observations there contrary.  
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Fig. 10. Exemplifying topographic barriers to entry via the comparison of two G3 parks. UGS 3’2 scored a 
relatively low Sa = 1,61. In contrast, UGS 3'4 scored the highest Sa = 2,60, only receiving a low rating for the 
outside barrier indicator 'accessible from public space', as private properties line most of its eastern 
perimeter. 

While correlations between accessibility and topography appear logical for most UQAT indicators, 
such an explanation does not suffice for others. For example, the indicator 'inaccessible areas to all', 
which measures the percentage of a UGS's total area that is not reasonably accessible to any potential 
user (i.e., not even unofficial paths are provided), seems to have little relation to topography. 
Moreover, the frequency of barrier-free entries—calculated via the mean extra distance disabled 
individuals have to endure between entrance points—indicates potential connections to the 
socioeconomic status of the base area. Its mean points for G1 = 2, G2 = 2,75, and G3 = 3,5, and only 
one out of four G3 UGS does not receive the highest possible rating. However, extrapolating 
correlation for individual indicators with such a small number of cases is not possible. Thus, it cannot 
be assumed that any single indicator is related to demographic factors. Indeed, the category scores 
underline that this study finds no indication for such relations.  

The absence of relation found here is mirrored by others. Investigating patterns in park accessibility, 
a case study of Lodz, Poland, only identified a pattern of low accessibility for extraordinary UGS 
(such as the Botanical Garden, Zoological Garden and parks with heightened cultural value), as such 
spaces were more likely to be fenced and to have entrance fees or specific opening hours. However, 
despite looking for connections between socioeconomic factors and accessibility, the study detects 
no such relation (Biernacka, Kronenberg and Łaszkiewicz, 2020). Similarly, the paper central to the 
conceptualisation of accessibility in this thesis also comes short of providing reasons for the 
differences in accessibility found in its case study of Halle, Germany (Barber, Haase and Wolff, 
2021). While both studies examined possible correlations between different urban characteristics and 
accessibility, doing so was only a secondary aim.  

The current study thus allows for the informed assumption that, in the case of Stockholm, where 
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water bodies and hills are abundant, accessibility appears to be more related to topography than on 
neighbourhood demographics; however, this analysis leaves other possible influences unobserved. 
As urban spaces are complex systems where characteristics are products of interrelated processes, 
more explorative research on what influences urban green space accessibility is needed.  

5.1.2. Salutogenic potentiality and health resilience 

The present study also explored whether a direct association could be found between the salutogenic 
potentiality scores of sample-UGS (Ss) and the health resilience of their base areas. Here, the results 
are inconclusive. 

Firstly, the comparison of group 1 (low SES, high health resilience) and group 2 (low SES, low health 
resilience) found no significant difference. The positive outlier Melonparken in group 2 and the small 
number of cases are plausible causes for this. While a significant difference was found based on 
groups 3 and 2, that comparison does not allow for conclusions regarding health resilience, as G3 
UGS are located in affluent and educated base areas. Due to the strong positive relation between 
socioeconomic status and salutogenic potentiality, differences between G3 and G2 have little 
informative value for this comparison. Thus, it cannot be concluded with statistical certainty that 
neighbourhood health resilience relates to the salutogenic potentiality of urban green space.  

Nonetheless, the scores of groups 2 and 1 portray a positive pattern between health and salutogenic 
potentiality, as the mean scores of both G2 base areas are below those of the G1 base areas. 
Furthermore, all G2 UGS, except for the positive outlier Melonparken, score well below all G1 UGS 
(Table 6). Consequentially, G1 receives a mean SS 17% higher than G2, despite the latter being 
heavily skewed towards the positive.  

In line with that pattern, previous studies have found strong positive relations between green space 
quality and public health (Hartig et al., 2014; WHO, 2016; Braubach et al., 2017; Nguyen et al., 
2021). These relations and the pathways through which they occur have been extensively reviewed 
in section 2. Moreover, in their systematic literature review on the topic, Kondo et al. found causal 
relations between urban green space exposure and reductions in mortality, heart rate, and violence, 
and improvements in general mood, physical activity, and mental focus; as well as indications for 
many more correlations in need for further research (Kondo et al., 2018). It must be mentioned that 
the findings reviewed by Kondo et al. do not always differentiate between the effects of UGS 
availability and the characteristics that determine its accessibility, attractiveness, salutogenic 
efficacy, and inclusiveness. Nevertheless, even when disregarding the direct positive correlations 
between certain qualities and health benefits—as demonstrated in Urban green spaces and health 
(WHO, 2016)—we can observe the indirect effects of quality on residential health.  

One clear example of such indirect relations comes from a literature review by McCormack et al. 
(2010), finding that maintenance is positively correlated to the frequency of park use, while the 
presence of incivilities causes a reduction in visits. Hence, even when disregarding the direct negative 
health impacts of incivilities (Pope et al., 2015; Akpinar, 2016; Nguyen et al., 2021), we can observe 
that maintenance influences the exposure to green space, which in turn has a clear causal relation to 
health benefits (Kondo et al., 2018). Moreover, a review of UGS quality studies found that 
maintenance and cleanliness qualities are the most lacking in deprived communities (Rigolon, 2016). 

In terms of incivilities, one case from the present study holds some anecdotal value: UGS 2'2 
Kämpingeskogen stands out as the only UGS with a rating below 50% in 'Condition'. In fact, it 
receives only 25% of the potential rating in the category. It is the only UGS that was given zero out 
of six possible points in the 'incivilities' indicator. Litter was predominant throughout the space (Fig. 
11), while graffiti, vandalism and signs of drug use were present in some areas. Its base area, Norra 
Tensta, is one of Stockholm's poorest and most vulnerable neighbourhoods (Rostang et al., 2021). In 
such a neighbourhood, this predominance of litter holds an additional destructive potential to 
residential mental health (Ellaway, Macintyre and Bonnefoy, 2005), which is only amplified by the 
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fact that Kämpingeskogen is directly in the view of multiple high-density residential buildings. No 
other UGS from the case study is similarly exposed to incivilities.  

 

Fig. 11. The prevalence of litter in UGS 2'2 Kämpingeskogen. Red circles mark prominent pieces of inorganic 
waste.  

A second important observation on the positive pattern between UGS quality and health resilience 
relates to the scores in the ecological categories of 'Land cover' and 'Biodiversity'. In no other 
category are the mean scores of G1 and G2 as far apart as in these two, with G1 receiving 48% of the 
potential 'Land cover' rating and 52% for 'Biodiversity'. In comparison, G2 receives only 13% and 
23%, respectively. On an individual UGS basis, the GIS analyses that produced the 'Land cover' 
ratings resulted in G2 scores ranging from 0,08 to 0,17, while G1 scores range from 0,33 to 0,75. 
This gap in itself is noteworthy, but it gains additional value when considering that biodiversity and 
nature-like qualities hold the most restorative potential for stressed individuals (Grahn and 
Stigsdotter, 2010). Thus, for the studied cases, the urban green spaces available to vulnerable 
populations—who are already more prone to chronic stress (Breitenbach, Kapferer and Sedmak, 
2021)—are less likely to provide stress-reductive qualities.  

Health is a complex issue; ascertaining how environmental factors influence public health is equally 
complicated, as social, political, economic, demographic, and individual factors are all influential. 
Still, the literature does provide a myriad of positive relations between the audited qualities and 
residential health. The general tendency of the salutogenic potentiality scores from this case study 
mirrors such relations, which are further underpinned by the qualitative observations from 
Kämpingeskogen and on land cover and biodiversity. They highlight quality differences that appear 
along the health gap and in categories of heightened importance to vulnerable populations. Further, 
they suggest that the vulnerable G2 neighbourhoods appear to be more exposed to stress increasing 
qualities like incivilities and less exposed to stress decreasing qualities like ample biodiversity and 
healthy vegetation. Such quality differences can be expected to fortify the health gap, as three out of 
the four studied cases with high neighbourhood health vulnerabilities either hold less salutogenic 
potential or directly expose residents to stress-inducing features.  

What remains unclear is whether this pattern runs throughout Stockholm's neighbourhoods or if this 
study has identified particularly precarious neighbourhoods in terms of health. On a more general 
level, the efficacy of UGS qualities in comparison to other environmental, social, political, or cultural 
influences remains similarly unexplored. Future case studies that examine multiple influential factors 
on health in a larger sample of vulnerable and resilient neighbourhoods might provide insights into 
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this complex question. 

5.1.3. Salutogenic potentiality and socioeconomic status 

The clearest result concerns the relation between the salutogenic potentiality scores (Ss) of sample 
UGS and the socioeconomic status (SES) of their base areas. As presented before, the present study 
finds significant differences in Ss depending on SES in the examined cases. G3 scores highest in all 
relevant quality categories but 'Serenity'. Moreover, all G3 UGS receive higher scores than any G1 
and G2 UGS (Fig. 12). These findings are in line with previous research efforts from various cities 
outside of Scandinavia (Rigolon, 2016), including Porto (Hoffimann, Barros and Ribeiro, 2017), 
Melbourne (Crawford et al., 2008), Baltimore (Engelberg et al., 2016), Kansas City (Vaughan et al., 
2013), and settlements in England (CABE, 2010b, 2010a). The present study marks the first 
replication of such a relation in the Swedish context, aware to the author.  

Nevertheless, whether this positive relation generally exists in Swedish cities is far from conclusively 
answered. Comparing the findings from Baltimore and Kansas City to findings from Seattle—which 
identified a contrary relation where UGS quality differences had an equitable effect (Engelberg et 
al., 2016)—indicates that such correlations can be contrary even within the same country. That poses 
the question of whether even statistically relevant studies are limited in their potential to project 
observations onto other cities within the same country. While this issue should be considered, it is 
suggested that such caveats should not be overstated. The United States is a country with unusually 
heterogenic urban conditions. To be placative, the political, cultural, historical, and geographical 
conditions that Malmö, Gothenburg, and Stockholm face might be more similar than they are for 
cities in different US states, such as Kansas City, Baltimore, and Seattle. Moreover, most relevant 
studies do find a positive correlation between UGS quality and socioeconomic status (Rigolon, 2016). 
The present study should thus be considered a first exploratory step in reproducing such conclusions 
in a Swedish context for neighbourhoods in the city of Stockholm. 

 

Fig. 12. Salutogenic potentiality scores per UGS and sorted by case study groups. 
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5.2. The implicit purpose of urban green spaces 
Apart from the apparent relation between Ss and SES, one can identify additional factors that 
influence the UQAT's salutogenic potentiality category scores. Most centrally, this study suggests 
that urban green spaces are given implicit purposes which influence their quality scores and 
inclusivity.  

To exemplify, UGS 1'1 Råcksta Träsk is located in the nature reserve Grimsta, implying that its 
purpose is to provide nature and serenity. This implicit purpose is mirrored by the signs on-site, as 
shown in Fig. 13. The space was designed to afford such qualities to its users; consequently, its scores 
in categories that assess nature are exceptionally high. However, Råcksta Träsk does not provide 
many facilities or amenities aside from those that afford the enjoyment of nature. Its planners and 
designers have included no informal recreational facilities, formal sports facilities, playgrounds, or 
social spaces. It is assumed that such features are thought to contradict the space's implicit purpose 
for serenity. Furthermore, the lack of lighting and playgrounds at Råcksta Träsk lead to low scores 
in gender and child inclusivity. UGS with an implicit purpose to facilitate recreational or social 
activities would have achieved higher scores in those specific categories; however, establishing 
visitor-centric spaces within Råcksta Träsk might in turn result in lower serenity ratings, which are 
important for socioeconomically disadvantaged individuals who are more likely to experience 
chronic stress. The implicit purpose of the UGS thus leads to an emphasis on some qualities over 
others, thereby also influencing issues of inclusivity. 

Råcksta Träsk is not the only case with an apparent implicit purpose. UGS 3'3 Karsviks Hage presents 
a less extreme version of the nature and serenity refuge purpose observed at Råcksta Träsk. While it 
does include a basic open green space with football goals and a small playground, most of its space 
predominantly affords the passive enjoyment of nature to able-bodied visitors (many paths are not 
traversable by walking aids). Contrarily, the implied purpose of nearby Stora Ängby Slottsparken 
juxtaposes that of Karsviks Hage directly: Slottsparken gives ample opportunity for child activity 

Fig. 13. The signs in UGS 1'1 exemplify how a space receives an implicit purpose. Here, the implicit purpose 
is twofold: the entrance sign (left) establishes its function as a natural wetland reserve (this purpose is 
mirrored in the place name “träsk”, translating to marshland). The sign on the right informs that the UGS is 
part of Stockholms “Guide to Quitness” and thus establishes a recreational purpose of serenity and calm 
relaxation. 



44 

and entertainment by including multiple playgrounds, exceptional facilities, and a small animal farm. 
Moreover, it hosts multiple buildings with cultural and historical value and a café. Accordingly, it 
scores exceptionally high in all inclusivity categories and most anthropocentric quality categories; 
only in 'Land cover' does it receive a low score of 0,17. One last example: UGS 1'3 
Skönstaholmsvägen seems to first and foremostly function as a natural buffer from the nearby 
motorway. While it provides some basic facilities and amenities, its implicit purpose neither focuses 
on affording recreational activities nor serenity. Its natural spaces were not even given informal paths, 
making much of the UGS inaccessible to all. Skönstaholmsvägen has not even received a proper name 
on Stockholm's sociotope map; instead, it is named after a nearby street. Its implied purpose thus 
seems to be to act as a buffer from the motorway.  

Accordingly, the implicit purposes of UGS may be categorised as nature-centric when they support 
ecological integrity and provide the passive enjoyment thereof to visitors; as activity-centric when 
their primary function is recreational, social, or to otherwise afford visitor activities; or as functional 
when they provide services, including ecosystem services, unrelated to affordances within the space 
(e.g., as a noise buffer, visual shield, or urban heat sink). As the previous examples suggest, urban 
green spaces predominantly afford utilisations aligned with their implicit purpose. In some instances, 
this seems logical; for example, facilities for social interaction might produce noise that is 
counterproductive to serenity and relaxation. The ability of a space to afford all kinds of purposes—
may they be functional (e.g., Skönstaholmsvägen as a noise buffer), visitor-focused (e.g., Stora Ängby 
Slottsparken), or natural (e.g., Råcksta Träsk and Karsviks Hage)—is thus limited. The fact that no 
UGS receives constantly high scores throughout all UQAT categories underlines that dynamic.  

A further observation is that UGS may complement each other, with two nearby spaces affording 
different usages, as in the G3 neighbourhoods Stora Ängby (via Karsviks Hage and Slottsparken) and 
Oscars Kyrka (via Gustav Adolfsparken and Nobelparken). In both cases are the UGS within walking 
distance of each other and available to the same demographic group, and in both cases does one 
provide serenity and nature while the other focuses on the facilitation of culture, recreational 
activities, and social interaction.  

Such complementary purposes of nearby UGS are one way to afford a variety of usages to residents. 
However, providing two UGS in close proximity to each other is not possible in all neighbourhoods, 
nor is it the only solution. In most assessed UGS, natural, functional, and visitor-centric purposes are 
not necessarily mutually exclusive. Returning to the case of UGS 1'3 Skönstaholmsvägen, it is easy 
to imagine the space with an expended path network that increases inside accessibility and better-
maintained sports facilities without these additional qualities influencing its primary functional 
purpose as a buffer. While there are limits to its universality—due to the motorway, 
Skönstaholmsvägen will not become a space of serenity and refuge—its quality potential is far from 
exhausted. Similarly, UGS 2'2 Kämpingeskogen (discussed in the previous section) already provides 
high-quality sports facilities and has additional visitor-centric and unrealised natural potential. 
Through proper maintenance and the removal of incivilities, this additional potential could be 
realised, and the range of affordances could be broadened. So, while there are limits to what a UGS 
can afford, the ecosystem services it can provide, and its number of qualities in general, the potential 
is rarely fully realised.  

Circling back to the quality differences in relation to socioeconomic status, one can observe a 
difference in the magnitude of unrealised potential between the affluent and poorer cases. 
Accordingly, the salutogenic potential of G3 UGS seems partially exhausted: UGS 3'1 lacks 
biodiversity and serenity, but its small size and proximity to traffic make improvements in these 
categories difficult. UGS 3'3 lacks amenities, but its serenity and naturalness make significant 
improvements that do not hamper its natural purpose not feasible. Lastly, UGS 3'4 seems to be the 
closest to fully realised potential, and further improvements in its land cover quality could negatively 
impact visitor-centric qualities, which already heavily utilise the space. Moreover, what UGS 3'4 
lacks in naturalness is provided nearby through UGS 3'3 and another green space to its north. The 
sample urban green spaces in the less affluent neighbourhoods, on the other hand, often hold immense 
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unrealised potential. To give just one additional example, UGS 2'1 Spångadalen could see immense 
improvements in all salutogenic potentiality categories except space (it is the largest sample UGS). 
Moreover, due to its size, multiple purposes could easily coexist. Its facilities and amenities would 
only require refurbishments, while its vast open green spaces could be used to increase biodiversity, 
healthy vegetation density, serenity, and aesthetics by establishing denser and more diverse 
vegetation in its open spaces. To conclude, the studied UGS in low-SES neighbourhoods had lower 
quality scores but more unrealised potential; improvements of their salutogenic potentiality are thus 
possible.  

This subsection introduced the concept of implicit purpose and explored the unrealised potential of 
UGS, which seems especially prevalent in low-SES neighbourhoods. The suggestions made above 
are just initial proposals; more intricate and relevant improvements could be made through targeted 
urban planning and design efforts. Based on the qualitative observations made in this section, I 
suggest that the sample UGS located in low-income neighbourhoods are often less effectively 
utilised, as they hold more unrealised salutogenic potential than their counterparts in affluent 
neighbourhoods. One striking exemption from this observed pattern is the positive outlier in group 
2: UGS 2'4 Melonparken.  

 

5.3. Implications for urban planning and development 

5.3.1. External influences on green space redevelopment 
In the Results, one clear outlier in the domain of salutogenic potentiality was identified. UGS 2'4 
Melonparken, located in the south of the base area Västra Hässelby Gård, received a 14% higher 
score than the next highest scoring G2 UGS and 13% above the mean of all other low-SES UGS. 
Moreover, the potential affordances that the space could provide are realised more holistically than 
in the other G1 and G2 cases—its west affords nature and relaxation, its centre affords social and 
recreational activities, and its northeast functions as a buffer from the nearby railways (Fig. 14). 
Examining Melonparken and its adjacent areas, the reasons for its unusually high salutogenic 
potentiality score and versatility become evident.  

 

Fig. 14. Melonparken showcases spaces with different implicit purposes. The nature-centric space and all 
but one activity-centric spaces were established after 2019 and after the proposal of developments. 
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Firstly, the park recently received a major refurbishment (Fig. 14), including new facilities, 
amenities, social spaces, and renovations to pre-existing features such as reinforced light installations 
for increased safety. According to a park engineer, "the park was quite dull before, with only a few 
boules courts. Now, there is something for everyone: a boules court, a playground, (…) the new 
outdoor gym (…), nicer seats, and big angular "beehives" to sit on. It's a great place for people to 
hang out and where we can create interaction between different ages" (Lichtenstein, 2020). Since that 
interview, footbridges with rest places have also been constructed in the marsh to the west of the 
park, providing a serene and natural environment. Accordingly, Melonparken's high salutogenic 
potentiality score is assumed to result from these recent and comprehensive renovations. While the 
space was not assessed before these changes occurred, the available sources do suggest that its 
implicit purpose before was primarily functional. On the one hand, this shows the potential of well-
planned urban design in increasing the salutogenic potentiality of green space. On the other hand, it 
raises the question as to why such refurbishments are being performed here and not elsewhere.  

The most plausible answer is, for once, straightforward: the residential areas surrounding 
Melonparken are undergoing urban redevelopment processes. Multiple new apartment complexes 
were and will be constructed nearby, and previously undeveloped spaces are currently being build 
up, leading to a densification of the neighbourhood (Stockholms stad, 2022). The city’s master plan 
has declared the districts of Hässelby Gård and Hässelby Strand as “urban development areas” with 
“high development potential” (Stockholms stad, 2018c). Melonparken's large scale refurbishment can 
thus be linked to the investments within the area.  

A cynic might propose that Melonparken has received investments not to improve its quality for 
current residents but to increase the attractiveness of new apartments to future residents. Thus, it 
must be questioned if this case exemplifies an attempt to close the quality gap identified in this study 
or if it instead marks the gentrification of a relatively poor and vulnerable neighbourhood. The answer 
thereto depends on the long-term outcomes of the neighbourhood's development. If it results in a 
sustainable urban renewal without causing the displacement of its low-income residents, then the 
current residents would not only benefit from the increased investment and quality of their urban 
green space but might also see an increased co-presence of social milieus (Legeby, Berghauser Pont 
and Marcus, 2015). On the other hand, if unhampered gentrification is the result, low-income 
residents will be displaced and will not benefit from the higher quality green space in the long term 
(Larsen and Hansen, 2008).  

The latter scenario appears plausible, as there are no published plans for new public or affordable 
housing in the area (Hedin et al., 2012; Stockholms stad, 2018a). Moreover, the Swedish housing 
policy has undergone a decade-long neo-liberalisation, which caused "(…) a rapid transition from a 
regulated and subsidised, social democratic housing system to a deregulated, market-based system" 
(Andersson and Turner, 2014, p. 4). Consequently, gentrification and displacement have occurred 
repeatedly in the city (Hedin et al., 2012). 

Stockholm's planning documents underline that conclusion. While the city's plans mention the 
importance of social sustainability, they frame such needs only vaguely, as social sustainability is 
assumed to be achieved by the market and through economic growth, and the need for affordable 
housing receives no practical consideration. While such considerations might be introduced in later 
planning stages, the language used in the central city development documents gives little indication 
of a critical examination of densification and gentrification (Jonsson and Josephson, 2019). The 
districts around Melonparken might thus be expected to experience demographic shifts in the coming 
years, eventually displacing vulnerable populations.  

Leaving Melonparken behind,  the city's urban development map, its master plan, and the related 
website Stockholm växer (translation: "Stockholm grows") also give indications as to how the 
redevelopments around Melonparken could translate to urban green spaces in the other low-SES 
neighbourhoods (Stockholms stad, 2018a, 2018c, 2022d). Strikingly, these documents identify three 
out of the four low-SES sample base areas as urban areas with high development potential (G1 
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Blackeberg, G2 Hässelby Gård, and G2 Norra Tensta). All but one of the respective sample-UGS are 
located within these development areas (the exception being Råcksta Träsk, which is located within 
a nature reserve, protecting it from future developments). The other low-SES areas examined here 
are thus likely to experience urban redevelopment efforts similar to those in Hässelby Gård.  

For example, redevelopments are underway around UGS 2'1 Spångadalen, where there are plans to 
provide a new formal sports facility in the north (Stockholms stad, 2022c), along with new housing 
developments to its east (Stockholms stad, 2022a) and west (Stockholms stad, 2021a), as well as a 
seemingly undecided proposal for multiple new apartment buildings and a street within the UGS 
itself (Stockholms stad, 2018b). Blackeberg, the district surrounding UGS 1'2 Blackebergstråket, is 
seeing similar densification plans. The same can be said for Hökarängen, where 130 new apartments 
are currently being build, partially on the premise of UGS 1'4 Dagen (Stockholms stad, 2022b).  

Accordingly, densification processes are occurring around many G1 and G2 UGS. It is essential that 
such processes do not cause the further displacement of low-income households and increase 
socioeconomic segregation, as "spatial segmentation is found to have a detrimental effect on the most 
vulnerable populations (…)" (Legeby, Berghauser Pont and Marcus, 2015, p. 244). If the goal is 
socially sustainable urban development, then the densification and redevelopment of disadvantaged 
neighbourhoods must consider the interest of low-income residents. Instead of creating spaces that 
encourage unregulated gentrification, the focus must lay on social inclusion, the co-presence of 
milieus, and on actively fighting further segregation in Stockholm, as it has occurred in previous 
decades (Hedin et al., 2012; Andersson and Turner, 2014).  

For this purpose, urban green spaces hold immense potential; as has been discussed, the 
redevelopment of neighbourhoods can bring investments to those spaces. Like for Melonparken, the 
utilisation of unrealised potential can result in large improvements in the salutogenic potentiality of 
such UGS. Yet, if the city fails to take into account the needs of low-income households in its 
redevelopment efforts, the improvements of UGS will, in the long term, have little benefit to the 
city's lower class. 

5.3.2. Investing in UGS under neoliberal terms 

The previous subsection discussed the investment into urban green space as a part of urban 
redevelopment efforts, which could benefit low-income communities if gentrification and 
displacement are actively circumvented. However, not all low-SES neighbourhoods are attractive 
enough to developers or offer the space for densification. This seems to be the case for UGS 1'3 
Skönstaholmsvägen, located in the outer suburbs of Söderort, situated between a major motorway 
and mostly small, densely packed, single-family housing units. As discussed before, the facilities and 
amenities on its premise are mostly lacking. Moreover, large sections are unlit, and the forested 
central section is at least a temporary refuge for homeless individuals. Accordingly, 
Skönstaholmsvägen receives poor ratings in Condition, Aesthetics, Serenity, Amenities, and 
Perceived safety. Despite the noisy motorway, its unrealised potential as a natural and recreational 
space is large.  

Such urban green spaces with low visitor-centric value are numerous throughout Stockholm and 
appear primarily clustered in low-income, suburban neighbourhoods (Stockholms stad, 2021d). 
Focusing investment on realising the salutogenic potential of such spaces may increase physical 
health, mental health, and social cohesion. Especially in neighbourhoods with increased health 
vulnerabilities, these investments could directly benefit residents. Accordingly, investments should 
be focused on realising this untapped salutogenic potential of UGS in neighbourhoods that are not 
already subject to housing developments and whose residents are most vulnerable. Moreover, such 
investments must be continuous, as maintenance and cleanliness issues are among the most integral 
in reducing chronic stress and increasing attractiveness.  

However, seldom are investments focused onto disadvantaged neighbourhoods. With the 
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neoliberalisation of cities, private entities have become the central actors in urban development and 
have received increasing influence over public space (Berghauser Pont and Haupt, 2010, chap. 2; 
Pinson and Morel Journel, 2016). Consequentially, the approval of investments into public space 
often requires the promise of financial benefits. Through its focus on fiscal austerity, the public and 
admirative support for such investments has similarly shifted toward a cost-benefit argumentation 
(Vandermeulen et al., 2011). Accordingly, green spaces may receive investments if these are believed 
to cause a reduction in public expenditure elsewhere or generate profits to their surrounding area.  

It stands to reason that the various proven health benefits of high-quality green space could indeed 
lower public expenditure, as the initial refurbishment and sustained maintenance costs could be offset 
through the subsequent savings in the health care system—preventing disease ought to be more cost-
effective than treating it. Indeed, that assumption has been affirmed by a longitudinal case study from 
Philadelphia, which recorded annual health-cost savings in the millions as a result of green space 
investments (Trust for Public Land, 2008). Based partially on these results, the World Health 
Organisation argues for the positive cost-benefit of green space investments. Its report on the topic 
remarks that "interventions that focus on addressing social and environmental determinants (such as 
promoting walking and cycling [and] green spaces[…]) are shown to have early returns on 
investment, with additional social and environmental benefits" (WHO, 2014, p. 2). However, the 
research on the direct cost-benefit is inconclusive, as showcased by a recent and extensive 
longitudinal study from Australia, which confusingly found higher health expenditure to correlate 
with the availability of certain types of urban green space (Astell-Burt et al., 2022). While the authors 
themselves suggest that other factors must cause these higher expenditures, the finding does muddy 
the waters.  

The monetary benefit of investments into urban green space, especially in low-SES neighbourhoods 
with little development potential, is thus dubitable. While it is here believed that public expenditure 
needs not be justified through financial investment returns but instead by its value to residential 
health, the modern reality of public expenditure in Sweden makes such considerations essential.  

Hence, this discussion ends with a conundrum. The present study suggests that the salutogenic 
potentiality of urban green spaces is higher in the affluent and resilient sample neighbourhoods and 
lowest for vulnerable and disadvantaged residents. With the health benefit of high quality-UGS being 
so evident, the argument for investments in the urban green spaces of disadvantaged communities is 
strong; after all, improvements in their quality might be most beneficial in narrowing the health gap. 
Nevertheless, where investments do not occur due to urban development and densification efforts, 
the financial benefit of such investment is unclear. As the neo-liberalisation of the public sphere has 
made cost-benefit considerations central (Davies, 2014; Burton, 2016, chap. 10), it could prove 
difficult to justify investment into urban green space quality where the financial benefit of such 
measurements is unclear. 
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5.4. Limitations 
The aim of this thesis was indubitably ambitious; consequentially, one must call attention to the 
limitations of its comparative case study approach. 

As described in section 2, the quality of UGS may be dependent on historical developments, political 
conditions, and various cultural factors. The generalisability of any case study is thus geographically 
and culturally limited, and observations made in one setting may not translate to another, even if 
sample sizes would have been statistically relevant (Hoffimann, Barros and Ribeiro, 2017). Due to 
its small number of cases, the present study cannot be expected to have any informative value beyond 
the city of Stockholm; moreover, the results do not necessarily reflect the circumstances throughout 
the city and may be entirely limited to the studied neighbourhoods. Instead, the primary value of this 
thesis was to explore whether the positive association of SES and salutogenic potentiality found in 
other countries would be replicable within the city of Stockholm. 

Moreover, due to the limited resources of the thesis, all assessments have been performed by the 
same auditor. Thus, the inter-rater reliability of the UGS Quality Audit Tool (UQAT) could not be 
determined. While the case study results suggest the reliability of the UQAT to be good, the reliability 
of its application in other cases cannot be assured without further testing.  

Further limitations relate to the specific assessments and results of the present thesis. Firstly, based 
on qualitative observation, it seems like higher inclusivity scores are caused not only by accessibility 
but also by how efficiently and holistically a UGS is utilised. Inclusivity scores are thus on average 
higher in the affluent neighbourhoods, where more of the potential has been realised. However, 
exactly because inclusivity ratings were found to be influenced by the implicit purpose of a UGS, 
ratings differ substantially between UGS within groups. Conclusive observations on inclusivity in 
different neighbourhoods thus call for further research to more clearly detect patterns. Moreover, 
inclusivity across ethnic and cultural groups was considered outside the scope of this thesis, as 
differences in UGS usage according to such categories are much more complex and highly variable 
depending on the place in question. Previous research from England (CABE, 2010a) has provided an 
in-depth analysis of ethnic aspects regarding green space use, but no such work aware to the author 
has been conducted for the Swedish case.  

Secondly, due to the limited time and expertise within the field of ecology, the assessments in the 
Biodiversity category were somewhat superficial and only provide glimpses into the complex aspects 
of ecological integrity. While they were nonetheless considered indicative of the general biodiversity 
of the UGS in question, I am aware that the assessments under this category provide more surface 
for attack than other categories. 

Generally, the value of the holistic assessment of urban green space quality lies in providing a 
comprehensive picture of their multifaceted characteristics. Studies that focus on investigating 
specific qualities would of course provide more detailed pictures in their respective category. This 
discussion on the reductionist versus holistic approach has been held many times already, and their 
objectives are clearly not the same; nonetheless, it should be mentioned that the assessments 
performed here paint with broader brushes.  

 

5.5. Further research 
Future research may focus on statistically relevant UGS quality assessments in Stockholm or other 
Swedish cities, so as to underpin the present findings. Instead of systematically selecting case studies 
for in-depth assessments, as was the approach here, these studies may be based on a randomised 
sample independent of neighbourhood socioeconomic status and health resilience.  

Due to the complexity of assessing biodiversity and other ecological factors, a study that focuses 
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specifically on differences in the ecological integrity of greenery between Stockholm’s 
neighbourhoods might provide important insights less focused on recreational use and more related 
to the provision of ecosystem services in relation to socioeconomic class and health resilience. 
Generally, it is proposed that the availability of ecologically intact green spaces in relation to social 
inequalities within the city of Stockholm has not been extensively examined by this nor any other 
study aware to the other. 

Furthermore, associations of accessibility / inclusivity with neighbourhood SES / health resilience 
remain unclear. Focused explorations on these potential correlations may help explore the present 
issue further. Therethrough, the holistic assessment of urban green spaces according to Sustainable 
Development Goal 11.7 could be advanced. The accumulation of these research findings might make 
possible the development of a comprehensive assessment tool for SDG 11.7 as part of the effort to 
monitor and assess the sustainability of cities (United Nations General Assembly, 2015). 

Lastly, due to the issue's complexity, this study has excluded any consideration of ethnocultural 
factors in its evaluation of inclusivity. Future research might try to replicate the research efforts of 
the Commission for Architecture and the Built Environment, which provided an in-depth analysis on 
differences of UGS availability and quality in relation to the ethnicity in England (CABE, 2010a, 
2010b).   
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6. Conclusion 

Urban green spaces can produce equigenic effects that narrow the health gap between disadvantaged 
and affluent neighbourhoods. Yet, the magnitude of such health benefits relies substantially on the 
quality of the available green space. Examining the topic, the present thesis has identified two central 
quality domains. Firstly, the accessibility to an urban green space determines who can make use of 
it, as certain barriers to entry may exclude some residents while allowing others in. Secondly, the 
salutogenic potentiality offered by nature-centric, activity-centric, and functional qualities influences 
both the salutogenic efficacy and attractiveness of a UGS. These two quality domains influence what 
a UGS affords to its potential visitors. Thus, by determining the accessibility and salutogenic 
potentiality, we can also gain inside into the inclusivity of urban green space.  

Studies of cities throughout Europe, Oceania, and North America have near-unanimously found this 
quality to be lower in disadvantaged neighbourhoods, thus negating potential equigenic effects. 
However, no study aware to the author has investigated whether such a relation holds true in the 
Swedish context. Thus, the present study set out to explore this research gap by auditing the 
accessibility, salutogenic potentiality, and inclusivity of twelve residential urban green spaces in six 
Stockholm neighbourhoods of differing socioeconomic status and health resilience.  

The results replicate the findings from other countries, showing the salutogenic potentiality of the 
studied UGS in low-SES neighbourhoods to be significantly lower than in the affluent 
neighbourhoods. Gender inclusivity was also found to be significantly higher in the affluent 
neighbourhoods. While similar positive tendencies were identified concerning salutogenic 
potentiality in relation to health resilience, these findings were not conclusive. Lastly, no significant 
relations to neighbourhood health or SES were found for accessibility or other inclusivity categories. 

While these disparities emphasise how deprived communities are disadvantaged through their urban 
environment, they also lay a clear path toward reducing such inequalities and narrowing the health 
gap. By investing in the quality and maintenance of existing urban green spaces in disadvantaged 
neighbourhoods, the salutogenic and equigenic potentials of these spaces could be realised more 
effectively; this could prove especially crucial where urban development plans are not already 
drawing in investments. Such efforts would significantly benefit the health of Stockholm’s most 
vulnerable. 
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Appendix A. The UGS audit tool in-situ survey. 
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Appendix B. UQAT ratings and scores per UGS (brown = Sa; blue = Ss; total = St). 
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Appendix C. Visualisations of statical test results. 
 

 
Appendix C.1. Differences in UGS accessibility scores in relation to neighbourhood socioeconomic status. 
Left: The difference in scores between groups was tested without potential influences of health resilience, 
meaning group 2 was excluded (U=5, p=0,386, r= 0,31). Right: The difference was tested irrespective of 
health resilience; accordingly, groups 1 and 2 were considered one, as their SES was both in the lowest 
category (U=12, p=0,496, r= 0,2). Neither show significant differences in the scores. Thus, the null 
hypothesis was not rejected. 

 

 

 
Appendix C.2. Differences in UGS accessibility scores in relation to neighbourhood health resilience. 
Left: The difference in scores between groups was tested without potential influences of SES, meaning group 
3 was excluded (U=7;5, p=0,885, r=0,05). Right: The difference was tested irrespective of SES. 
Accordingly, groups 1 and 3 were considered one, as their health resilience was both in the highest category 
(U=15,5, p=0,932, r= 0,02). Neither show significant differences in the scores. Thus, the null hypothesis 
was not rejected. 
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Appendix C.3. Differences in UGS salutogenic potentiality scores in relation to neighbourhood health 
resilience. Left: The difference in scores between groups was tested without potential influences of SES, 
meaning group 3 was excluded. A Mann-Whitney U-test showed that the difference between G1 and G2 with 
respect to the variable SP score was not statistically significant, U = 4, p = 0,248, r = 0,41. The null hypothesis 
is thus maintained. Right: The difference was tested irrespective of differences in health resilience; 
accordingly, groups 1 and 3 were considered one, as their health resilience was both in the highest category. 
The test showed that the difference between G1&3 and G2 with respect to the SP score was statistically 
significant, U=4, p=0,042, r= 0,59. The null hypothesis is thus rejected. However, due to the significant 
influence of SES on SP scores, the latter test is not considered meaningful.  

 

 

 

Appendix C.4. Differences in UGS salutogenic potentiality scores in relation to neighbourhood 
socioeconomic status. Left: The difference in scores between groups was tested without potential influences 
of health resilience, meaning group 2 was excluded (U=0, p=0,021, r= 0,82). Right: The difference was tested 
irrespective of differences in health resilience; accordingly, groups 1 and 2 were considered one, as their SES 
was both in the lowest category (U=0, p=0,007, r= 0,78).  Both tests showed significant differences in scores. 
Thus, the null hypothesis was rejected. 
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Appendix C.5. Differences in UGS total scores in relation to health resilience. The difference in scores 
between groups was tested only without potential influences of SES, meaning group 3 was excluded. This was 
done as SES was previously shown to strongly influence SP scores. A Mann-Whitney U-Test showed that the 
difference between G1 (high health resilience) and G2 (low health resilience) with respect to the dependent 
variable Total score was not statistically significant, U=5, p=0,386, r=0,31. Thus, the null hypothesis is 
retained. This result was expected because the total score is a simple cumulative measure of the accessibility 
score and SP score.  

 

 

 

Appendix C.6. Differences in UGS total scores in relation to SES. Left: The difference in scores between 
groups was tested without potential influences of health resilience, meaning group 2 was excluded. Here, A 
Mann-Whitney U-test showed that the difference between G1 (low) and G3 (high) with respect to the variable 
Total score was not statistically significant, U=3, p=0,149, r= 0,51. The null hypothesis is thus maintained. 
Right: The difference was tested irrespective of differences in health resilience; accordingly, groups 1 and 2 
were considered one, as their SES was both in the lowest category. Here, A Mann-Whitney U-test showed that 
the difference between G1&2 (low) and G3 (high) with respect to the variable Total score was statistically 
significant, U=3, p=0.027, r= 0.64. The null hypothesis is thus rejected. 
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Appendix C.7. Differences in gender inclusivity scores in relation to SES. Left: The difference in scores 
between groups was tested without potential influences of health resilience, meaning group 2 was excluded. A 
Mann-Whitney U-test showed that the difference between G1 and G3 with respect to the variable gender incl. 
score was statistically significant, U=0;5, p=0,029, r= 0,77. The null hypothesis is thus rejected. Right: The 
difference was tested irrespective of differences in health resilience; accordingly, groups 1 and 2 were 
considered one, as their SES was both in the lowest category. Here, a Mann-Whitney U-test showed that the 
difference between G1&2 and G3 with respect to the variable gender incl. score was statistically significant, 
U=1;5, p=0.014, r= 0.71. The null hypothesis is thus rejected as well. 

 

Appendix C.7 Beside the two gender inclusivity score tests above, no other test showed differences between 
inclusivity scores that were statistically significant.   

 

Appendix D. Inclusivity scores per sample UGS. 
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