
91© The Author(s) 2019 
M. R. Marselle et al. (eds.), Biodiversity and Health in the Face of Climate 
Change, https://doi.org/10.1007/978-3-030-02318-8_5

Chapter 5
The Influence of Socio-economic 
and Socio-demographic Factors 
in the Association Between Urban Green 
Space and Health

Nadja Kabisch

Abstract  Green spaces can help  preventing potential negative health outcomes 
from climate change and urbanisation. Urban green spaces may reduce cardiovas-
cular diseases exaggerated by heat stress or noise because of their climate regulation 
and noise-buffering potential. Urban green space may also promote physical activ-
ity and social interactions, and thus improve the physical and mental health of resi-
dents who tend to be more stressed in urban environments. Research findings on 
associations between urban green space and health outcomes are, however, not con-
sistent, and potential relationships are often affected by confounding factors. In this 
chapter, a systematic review of the association between urban green space and 
health is presented, with a particular focus on socio-economic and socio-
demographic confounders that may over-ride potential associations. Results show 
that there is some positive effect of urban green space on mental health and cardio-
vascular diseases. However, evidence is weak as many other studies show that 
socio-economic confounders, such as household income or neighbourhood depriva-
tion, have the highest impact. The mediating effect of urban green space to decrease 
health inequality among different socio-economic groups may be more important. 
Based on the results of the review, conclusions are drawn on how to design green 
space that is beneficial for the health and well-being of all population groups includ-
ing the vulnerable groups of children, the elderly and deprived people. This field of 
research is growing, and important prospects for future research on urban green and 
health are highlighted.
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Highlights
•	 A systematic review of the association between urban green space and health is 

presented.
•	 The focus has been on socio-economic and socio-demographic confounders.
•	 Results show some positive association between urban green space, mental 

health and cardiovascular diseases.
•	 Evidence is rather weak, and socio-economic confounders have the highest 

impact on health outcome effects.
•	 The mediating effect of urban green space to decrease health inequality among 

different socio-economic groups may be more important.

5.1  �Introduction

The value of urban nature has been considered within a range of societal challenge 
areas in cities, such as water management, air quality, urban biodiversity, and human 
health and well-being (Raymond et al. 2017). Assessments of these values – mostly 
using the ecosystem services (ESS) concept – are now informing urban policy and 
planning across the world. For example, at the international level, the 
Intergovernmental Panel on Biodiversity and Ecosystem Services discusses the ben-
efits of nature for people as one way to promote nature’s values in environmental 
decision-making, for example, through the ESS concept and other human-nature 
inter-relations (Díaz et al. 2018). The integrated view to sustainable urban develop-
ment is also highlighted in the 2030 Agenda for Sustainable Development and its 
sustainable development goals (SDGs), the New Urban Agenda adopted at the 
United Nations’ HABITAT III conference and promoted by the European 
Commission’s research and innovation policy on nature-based solutions. In particu-
lar, Goal 11 of the SDGs underlines that “Making cities safe and sustainable […] 
involves […] creating green public spaces, and improving urban planning and man-
agement in a way that is both participatory and inclusive” (The United Nations 
Development Programme (UNDP) 2015). Urban green spaces such as parks, allot-
ment gardens, street trees, urban gardens, cemeteries, green roofs and green facades 
were shown to increase sustainability in urban areas. Urban green spaces ameliorate 
high temperatures in cities (Bowler et al. 2010), reduce noise, help filter pollutants 
from the air, and improve water inflow in times of extreme precipitation events 
(Haase et al. 2014). When developing new green spaces to make cities (more) sus-
tainable, a key component for urban planning is to consider the spatial location of 
urban green spaces within the urban area, in order to understand their potential role 
in mediating improved health outcomes for groups of people.

Interest in research has recently increased regarding the role that urban green 
spaces may play in improving the health of urban residents (Hartig et al. 2014). One 
aspect that has been discussed is whether urban green can act as a health promoter 
by encouraging more active lifestyles, or as a disease preventer through reducing 
the impact of negative environmental conditions such as extreme weather events, air 
pollution, noise or heat (Kabisch et al. 2017; van den Bosch and Ode Sang 2017). 
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The reduction of the impact of negative environmental conditions is hypothesised to 
occur through providing ecosystem services, as presented above. In particular, van 
den Bosch and Ode Sang (2017) showed that urban green space contributes to the 
health of city residents by decreasing all-cause and cardiovascular disease–related 
mortality, adverse birth outcomes and mental disorders, particularly through provid-
ing regulating and provisioning ESS and through cultural ESS linked to socio-
behavioural pathways. The authors, however, did not find significant results for 
sufficient evidence for stress reduction and physical activity as the mediating 
pathway.

They conclude that the impact of improving environmental conditions through 
urban green spaces is often spatially explicit, with an unequal distribution of envi-
ronmental burdens and goods. In particular, disadvantaged and minority groups 
often bear higher environmental burdens such as noise or air pollution (Wolch et al. 
2014), while they have less access to urban green spaces and the benefits they pro-
vide (Cook et al. Chap. 11, this volume). Clark et al. (2014) showed that low-income 
people are disproportionately exposed to air pollution in the USA, whereas 
Richardson et al. (2013) demonstrated a similar relationship for particular areas in 
Europe. Wolch et  al. (2005) found that park availability is reduced in deprived 
neighbourhoods. Street trees, as a particular part of the green infrastructure net-
work, have also been found to be differently distributed according to neighbourhood 
socio-economic status (Landry and Chakraborty 2009). Interestingly, Timperio 
et al. (2007) could not find any statistically significant relationship that urban green 
spaces are more scarce in low-income or minority neighbourhoods in Australia 
(Timperio et  al. 2007). A recent review of park access by Rigolon (2016) also 
showed inconclusive findings for distance to parks but striking differences for size 
and quality of parks, with smaller park sizes and lower quality of parks for neigh-
bourhoods of low socio-economic and minority groups. This suggests a more com-
plex link between urban green space availability and accessibility and socio-economic 
differences, which depends on the indicators used for measuring greenness, avail-
ability and quality features of urban green spaces.

The relationships between environmental burdens, green space accessibility, 
socio-economic factors and potential health outcomes are still not clearly under-
stood, and vary between studies. A structured systematic review is presented in this 
chapter to help close this gap in the research. In particular, effects of urban green 
spaces on urban health depending on accessibility and socio-economic status/trends 
are investigated. The term ‘socio-economic confounder’ is used in this chapter to 
describe factors that have a potential effect on health and that may even over-ride a 
potential association between urban green space and health outcomes.

5.2  �Methods

A systematic, structured and quantitative literature review of peer-reviewed articles 
that were published in international scientific journals was conducted in November 
2017. This review identified 140 papers of which the highest proportion were 
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published within the last 5 years (2013–2017, Fig. 5.1). The analysis was therefore 
restricted to papers published in English from 2013 onward to highlight recent 
advances in the subject. Web of Knowledge© was used as the scientific search engine 
to find appropriate articles. The search profile was based on a number of primary 
search terms related to particular categories related to the topic. The first main term 
related to the topic ‘urban green’, the second to ‘availability’ and ‘access’, the third 
to socio-economic and socio-demographic profile of neighbourhoods or affected 
populations, and included key search terms such as ‘income’, ‘age’ or ‘class’, and 
the fourth to health including terms such as ‘health’, ‘disease’ and ‘well-being’. The 
respective terms were chosen based on the author’s own experiences with the topic 
and other reviews, existing theories and initial literature studies that revealed some 
inconsistent relationships on the green space associability link. The operators AND 
between and OR within categories were used. It was decided to restrict the search to 
scientific peer-reviewed papers. Excluded from the literature search were research 
reports and other non-scientific publications or bibliographies. However, these were 
used in searches for additional literature as was done with other existing reviews 
that touched on the topic (Kabisch et al. 2017; van den Bosch and Ode Sang 2017). 
Articles found through the search strategy were screened and included in the final 
sample if the content matched the main research objectives. An article was evalu-
ated as not relevant if no direct link to health outcomes related to urban green could 
be found, or when the article presented a method only as main content. This strategy 
resulted in a total of 25 papers. All final articles were analysed using a standardised 
data extraction sheet based on pre-defined questions for review. This included gen-
eral information such as publication date, case-study location, respective scale of 
interest, particular assessment method or data used.

Fig. 5.1  Number of papers published in Web of Science on the relationship between urban green 
spaces and potential health effects
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5.3  �Results

The relationship between urban green spaces and potential health effects is a grow-
ing research field, with an increasing number of publications, particularly since 
2013 (Fig. 5.1). The research discussed here focusses on those studies that consid-
ered differences in the socio-economic and socio-demographic context of the popu-
lation groups studied. In addition, the particular green space metrics, buffers and 
data used in the study are considered as it was assumed that there might be a differ-
ence in health outcome results when different measures are used. Only 25 papers 
were directly related to a health outcome linked to urban green space use or avail-
ability. The remaining papers indirectly address a health outcome by mentioning a 
potential health benefit of green space exposure for different population groups in 
the abstract but not analysing health outcome as a main aim. Papers that address 
health directly mostly deal with mental health outcomes followed by studies on 
physical activity, birth outcome, overweight, general health and cardiovascular dis-
eases. Results are presented in Table 5.1 and summarised with main associations 
indicated in Fig. 5.4.

5.3.1  �Mental Health and General Health

Cohen-Cline et al. (2015) studied potential associations between access to green 
space and self-reported depression, stress and anxiety. When adjusted for confound-
ing factors such as income, the association between urban green space and less 
depression remained significant. Mukherjee et al. (2017) found a similar association 
between the nearest park size and depression even when controlling for confounders 
such as household wealth and education. They showed that a smaller size of the 
nearest park was associated with higher odds of depression. Controlling for socio-
economic status, Triguero-Mas et al. (2015) identified that surrounding green spaces 
were associated with better mental health. Mitchell et al. (2015) found improved 
mental health in lower income groups when access to green space and recreational 
areas improved. A similar relationship was found by Feda et al. (2015), who showed 
an inverse association between accessibility of urban parks and perceived stress 
among adolescents when controlled for socio-economic status. Thompson et  al. 
(2016) identified that higher quantity and better access to green spaces including 
gardens and allotments were significantly related to decreased stress levels in 
deprived communities.

For 3- to 5-year-old children, Flouri et al. (2014) found that in lower income 
groups, children with a higher percentage of green space in their neighbourhood 
had fewer emotional problems. For a study of 4- to 6-year-old children, those with 
comparatively more park and natural area space around their homes had better 
mental  health  outcomes. Interestingly, Astell-Burt et  al. (2014) showed that the 
green space-mental health association varies across the life course and between 
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gender. For males, the benefit of green space emerged in early adulthood, while no 
association was identified for women until later in life. Finally, Nichani et  al. 
(2017) did not identify any associations between green space and depression in 
pregnant women.

Relatively consistent results show that urban green space has some positive 
effect on mental health in most age groups, in particular for children, but also for 
different deprived groups. The effect mostly remained even after controlling for 
socio-economic confounders such as SES, area deprivation, household income or 
educational status.

5.3.2  �Birth Outcome

Abelt and McLafferty (2017) found no consistent significant relationship between 
birth outcomes and residential greenness. They did, however, identify an inverse 
relationship between street-level vegetation (street trees) and odds of preterm birth, 
which remained after controlling for the mother’s socio-economic status. Adverse 
birth outcomes, such as preterm birth or low birth weight, were generally higher 
among women residing in deprived areas. These deprived areas were less green and 
had lower numbers of street trees. Similar inconsistencies in results were identified 
by Cusack et al. (2017). They could not show significant associations between green 
space and birth weight in full models that take confounders such as ethnicity into 
account. They did, however, find some consistent associations for the high density 
urban areas and green space measured at small buffer distances. Adjusted models 
showed that parents’ race/ethnicity had the strongest influence on model predic-
tions, whereas the inclusion of environmental confounders such as NO2 and air 
pollution had no effect on the NDVI and birth-weight association (see also Dadvand 
et al. Chap. 6, this volume). Kihal-Talantikite et al. (2013) also included deprivation 
as a confounding variable to greenness, and showed that there was no difference in 
the results for infant mortality. Nevertheless, infant mortality rates were not ran-
domly distributed over the study area, showing that both greenness and deprivation 
may have an impact. Padilla et al. (2016) could not identify a significant association 
between neonatal mortality and urban green-space exposure. Kihal-Talantikite et al. 
(2013) and Padilla et al. (2016) found a significant association between neonatal 
mortality risk and level of deprivation.

Clearly, there is a major link between socio-economic status or deprivation and 
birth outcomes. Only some studies could show a relationship with urban green 
space.

5  The Influence of Socio-economic and Socio-demographic Factors in the Association…
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5.3.3  �Overweight

Three of the reviewed studies have researched the link between green space avail-
ability and overweight or obesity in urban areas. Pearson et al. (2014) showed that 
deprivation and decreased access to green space in the neighbourhood were both 
significantly linked with higher odds of being overweight or obese. However, for 
a sample of older women, Michael et al. (2014) could not identify any association 
with overweight or body mass index (BMI) and changes in the urban environment 
through, for example, green-space improvements. They did, however, as shown 
above, again identify a link between being overweight and socio-economic status. 
A higher socio-economic status of the neighbourhood was associated with a 
healthier BMI value. Jenkin et al. (2015) found unexpected results, in that more 
green space in the neighbourhood was associated with lower sugar consumption 
values. As shown, they also found neighbourhood deprivation to be significantly 
linked to obesity-related behaviours such as fast-food consumption.

The link between lower socio-economic status and risk of being overweight was 
identified in the presented studies, whereas the association with urban green space 
was only identified in one study.

5.3.4  �Physical Activity, Cardiovascular Disease and Mortality

Recent research suggests that urban green space is associated with participation in 
physical activity and has, through this, a positive effect on health (see also Dadvand 
et al. Chap. 6 and Cook et al. Chap. 11, both this volume). McMorris et al. (2015) 
showed that residents living in areas with the highest share of green space were 
significantly more likely to be physically active during leisure-time. This relation-
ship appeared in all income groups. Likewise, Pearson et al. (2014) showed that 
increased access to urban green space was directly associated with higher levels of 
walking. Low levels of walking were significantly positively associated with neigh-
bourhood deprivation. By contrast, Richardson et al. (2017a) found no significant 
relationship between physical activity and neighbourhood green space in low-
income African-American adults in a US city.

Paquet et al. (2013) showed that larger, greener and more locally available green 
spaces in particular were associated with better cardiometabolic health, which is 
particularly mediated through physical activity. Xu et al. (2017) showed that greater 
greenness was significantly associated with lower cardiovascular and diabetes mor-
tality, and non-significantly associated with lower chronic respiratory mortality. 
Relationships were identified to be stronger for residents living in low-income areas.

Although one study could not find any significant association between physical 
activity and green space, all other review studies showed that urban residents are 
more physically active in greener neighbourhoods, although one study highlighted 
a lower degree of activity in deprived areas.

N. Kabisch
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5.3.5  �Green Space Metrics, Buffers and Data Used

A number of studies estimated green space or urban greenness with the average 
Normalised Difference Vegetation Index (NDVI; Abelt and McLafferty 2017; 
Cohen-Cline et al. 2015; McMorris et al. 2015; Paquet et al. 2013; Triguero-Mas 
et al. 2015; Xu et al. 2017). The NDVI is a measure of urban greenness based on 
remote sensing data.

Others use green space classifications based on land use or land cover data in offi-
cial statistics (Feda et al. 2015; McMorris et al. 2015; Abelt and McLafferty 2017; 
Cusack et al. 2017; Mukherjee et al. 2017). Several studies use a distinct distance or 
buffer size from the residential place ranging from 30 m to 1000 m (Cusack et al. 2017; 
McMorris et al. 2015; Abelt and McLafferty 2017; Mukherjee et al. 2017; Feda et al. 
2015). Remaining studies apply land-use and land cover data from official national or 
local statistics. Here urban green is classified as urban parks, urban woodlands or for-
est areas. Nearly half of the studies use buffer sizes of 500 m around a residential place 
or neighbourhood followed by a 250-m and 300-m distance. Those areas should reflect 
a walking distance of around 10 min to the next available green space of a certain size.

In general, it cannot be concluded that the results differ depending on the green 
space measurement, data or buffer size used (for further discussion, see de Vries and 
Snep Chap. 8, this volume).

5.3.6  �Confounding Factors

Many studies researched the relationship between health outcome and urban green 
space exposure or availability while controlling for confounding factors in their sta-
tistical models. The articles selected for our review used a number of different socio-
economic and socio-demographic variables (Figs.  5.2 and 5.3). Socio-economic 
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Fig. 5.2  Socio-economic confounders
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confounders mostly address variables of social status that include education of sur-
vey participants or households, followed by income or employment status.

For income, it was shown that a higher household income was found to be less 
likely for residents with psychiatric morbidity, and that this was less prevalent in 
greener neighbourhoods (Astell-Burt et al. 2014). Significant associations between 
greenness and physical activity were identified in all income groups (McMorris 
et al. 2015). Mukherjee et al. (2017) showed that park size was significantly nega-
tively associated with depression even when models were adjusted for confounders 
such as income, education or employment status, but also for age, gender, marital 
status and household composition. Similarly, Calogiuri et al. (2016) and Nichani 
et al. (2017) found that socio-economic inequality in mental well-being was sig-
nificantly lower among respondents reporting good access to a green space com-
pared with those who had less access. Other studies, however, could not find any 
relationship between health outcome and socio-economic or socio-demographic 
confounders (Calogiuri et al. 2016; Nichani et al. 2017) or showed that significant 
associations between green space and health outcome became non-significant after 
models were adjusted for confounders (Cusack et  al. 2017; Richardson et  al. 
2017a). For example, Padilla et al. (2016) showed that the significant association 
between green space and stress disappeared when models were adjusted for socio-
economic confounders. A case study city in France showed a significant relation-
ship between infant and neonatal mortality risk and level of deprivation, but could 
not clearly explain the link to urban green space (Kihal-Talantikite et  al. 2013) 
(Fig. 5.4).
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Fig. 5.3  Socio-demographic confounders
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5.4  �Discussion

5.4.1  �Urban Green Space and Health Outcomes in Relation 
to Socio-demographic and Socio-economic Confounders

This study presents the results of a systematic quantitative review that focuses on 
the association between green spaces and health outcomes with a particular focus 
on potential socio-economic and socio-demographic confounding factors. Based on 
the results of this review, it can be concluded that there is a positive association 
between urban green space and health outcome variables related to, for example, 
mental health, birth outcome, general health, overweight and other factors. The 
most consistent results were identified for the association between urban green 
space and mental health, in particular for children and adolescents. In a detailed 
review on the benefits of nature contact for children, Chawla (2015) impressively 
showed the protective effect of nature for psychological well-being irrespective of 
the method of measurement.

Fig. 5.4  The relationships between urban green space, and health outcomes and confounders, as 
treated in existing reviews. The strength of the evidence is indicated behind each health outcome: 
+ significant association with evidence, − no signification association found; +/− weak evidence 
and no consistent results

5  The Influence of Socio-economic and Socio-demographic Factors in the Association…
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In a number of studies, the positive association between urban green space and 
health outcome remained even after controlling for socio-economic confounders 
such as SES, area deprivation, household income or educational status. However, 
associations are not significant in all studies and partly disappeared when statistical 
models were adjusted for socio-economic and socio-demographic confounding 
variables. The strongest remaining significance was shown here for mental health 
and physical activity. A similar conclusion was presented by Kabisch et al. (2017) 
for an association between urban greenness and health outcome for particular vul-
nerable groups of children and elderly. Consistent results were also shown for phys-
ical activity but not for overweight or obesity. We can conclude that results 
demonstrate a multi-factor association between socio-economic, socio-demographic 
and environmental/green factors and potential health outcomes.

Socio-economic and socio-demographic factors are particularly relevant, and 
often explain health outcomes to a greater extent than green space availability only. 
Variables that relate to a lower socio-economic status of participants explain more 
negative health outcomes. However, for mental well-being, inequalities were 
smaller among urban residents who reported good access to green spaces, compared 
with those reporting less access. Similar results were also found for health outcome 
variables other than mental health. Mitchell and Popham (2008) found that, in gen-
eral, populations that are exposed to the greenest environments were also identified 
to have the lowest levels of health inequality linked to income deprivation (for fur-
ther discussion, see Cook et al. Chap. 11, this volume). Further, the mediating effect 
of urban green space was highlighted for lower income or deprived groups (Flouri 
et al. 2014; Mitchell et al. 2015; Roe et al. 2017). Some green space and health 
relationships appeared to be stronger for those living in low-income areas (Xu et al. 
2017). The mediating effect of urban green space may be particularly important for 
lower status groups. Chawla (2014) reported the importance of nature as a green 
refuge, with particular importance for children in the context of poverty and 
displacement.

Reasons for some inconsistencies in the results of the potential association 
between urban green space health outcomes depend on the particular inclusion vari-
ables. Some authors suggested that their results are different from other studies 
because of the non-inclusion of particular confounding factors such as environmen-
tal and neighbourhood characteristics of deprivation, crime, air pollution, etc. 
(Pearson et al. 2014). Furthermore, inconsistencies might be explained by the dif-
ference in green space provision in urban areas in different case studies (Richardson 
et al. 2017a).

5.4.2  �Implications for Urban Policy and Planning

What can urban planning and policy-making learn from the studies discussed in this 
review? Goal 11 from the SDGs clearly states that creating green public spaces will 
be integratively linked to sustainable and safe urban development. But how is a 
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green space that is most beneficial for all population groups including the vulnera-
ble groups of children, the elderly and deprived people designed?

In the review, green space assessments were conducted that focus on different 
types of green space, such as parks, street trees or house gardens. Small-scale urban 
green space such as tree canopies in cities have been shown to improve health 
effects such as birth outcome, mortality and restoration (Abelt and McLafferty 
2017) (see also Lindley et al. Chap. 2, this volume). Small green spaces such as 
street trees, paths, greenways or gardens provide effective opportunities for restora-
tion and stress reduction as types of micro-restorative settings (Mitchell et al. 2015; 
Triguero-Mas et al. 2015). The increase in the number of street trees in an urban 
neighbourhood and the maintenance of existing trees might be of particular impor-
tance in disadvantaged neighbourhoods as this could go hand-in-hand with potential 
positive effects for environmental justice (Landry and Chakraborty 2009; Abelt and 
McLafferty 2017). In the study by Cusack et al. (2017), it was shown that an increase 
in urban green space on smaller scales is particularly important in high density 
urban areas to improve birth outcomes. Further, a stronger association between 
green space and lower mortality rates was highlighted for those living in areas with 
higher population densities (Xu et al. 2017). The authors argue that the beneficial 
effects of green space, including physical exercise opportunities, pollution and 
urban heat island reduction, and stress relief, may be more needed among people 
living in more urbanised settings. To conclude, the implementation and mainte-
nance of small-scale green spaces in the form of trees, but also green space within a 
50-m distance, is particularly beneficial in high-density urban areas (Markevych 
et al. 2014; Casey et al. 2016).

In many articles, the authors pointed to the fact that the availability, accessibility 
and quality of urban green spaces is important for health benefits (Paquet et  al. 
2013). The size of the park might be one quality criteria that particularly relates to 
physical activity and mental health outcomes. It has been argued that larger parks in 
particular are related to a lower risk of cardiometabolic diseases and greater levels 
of physical activity, whereas studies that only focus on accessibility distance mea-
sures without considering any quality aspect could often not find any significant 
relationship between health outcomes and urban green space (Michael et al. 2014; 
Nichani et al. 2017). Mukherjee et al. (2017) found an inverse association between 
park size and depression. They suggested that large parks in particular may provide 
more benefits of green space exposure, because in their case study of Delhi, they are 
better maintained, have more natural spaces and diverse landscapes, and are more 
frequently visited, which translates into more opportunities to socialise. It can be 
concluded that the quality and a certain size but also the availability within a certain 
distance of an urban green space all play a role in motivating individuals to use 
outdoor spaces for physical activity (Jenkin et  al. 2015; Mukherjee et  al. 2017). 
Furthermore, the review results showed how green spaces equipped with play-
grounds, sport areas, benches, toilets, lights, trees to provide shade, and good side-
walk quality and connectivity can play a more important role in green space use for 
health and well-being and should be considered in urban planning and decision-
making (Michael et al. 2014). Particularly for children, green spaces provide places 
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to explore, play, discover and engage with nature, all important resources for mental 
well-being (Chawla 2015). This calls for green spaces that are not perfectly mani-
cured but include diverse components of green such as adventure areas, wilderness 
areas, playgrounds, amongst others. This has been achieved in the development of 
the park ‘Gleisdreieck’ in the inner city area of Berlin, where local residents also 
took an active role in shaping and planning their local green space (Kabisch 2015; 
Rall et al. 2015).

With regard to the social and socio-economic context criteria, Richardson et al. 
(2017a, b) showed that children from low-education households had significantly 
less natural space in their neighbourhoods, and McMorris et al. (2015) found sig-
nificant relationships between greenness and physical activity for all income 
groups. Increasing levels of greenness do therefore benefit all population groups, 
which should be taken into consideration in urban planning for future green space 
development and maintenance (Cook et al. Chap. 11, Davies et al. Chap. 12, and 
Heiland et al. Chap. 19, all this volume). Roe et al. (2016) highlighted the fact that 
particular patterns of use of urban green spaces differ significantly according to 
different ethnic and gender groups and needs to be considered by planners and 
policy-makers in a way to steer green space provision appropriately. This suggests 
that developing new green spaces needs to consider the local context carefully and 
sensitively.

Safety plays a major role in green space use. Urban green space might be avail-
able in significant quantity but is not used by the residential population because of 
safety concerns (Cohen et al. 2010). Perceived safety concerns and poor environ-
mental quality of local green spaces may discourage residents from using these 
spaces (Dadvand et al. Chap. 6, this volume). Policy-makers and urban planners 
should act in these instances to make areas safer and decrease environmental 
pollution.

5.4.3  �Directions for Future Research

Several studies have discussed that exposure and use of urban green space differs 
according to social and demographic background. Astell-Burt et  al. (2014) dis-
cussed that exposure to green space varies in different stages in life and that these 
differences manifest in health disparities. People of different age groups may have 
different needs with regard to urban green spaces, which in turn translates into 
diverse health outcome effects (Roe et al. 2017). McMorris et al. (2015) identified 
an age-specific relationship to green space use for physical activity with significant 
results for associations between younger adults and women and lower associations 
with increasing age. In addition, Roe et al. (2017) showed that the use of green 
space and perception of green space quality does not only vary by age group but 
also by deprivation: Whilst younger people (youth) are using nearby green space 
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regularly and are satisfied with its quality, the same (or similar) outdoor space is not 
supporting the needs of young to middle-aged adults. The authors showed that 
judgements about the quality aspects of urban green space vary across age groups, 
but place more importance on utilising green space than either on the size of green 
space or on proximity. Understanding how all these attributes interact and translate 
into health outcomes is one direction for future research.

Interestingly, results of only two studies were based on objective health mea-
surements (Michael et al. 2014 through clinical examination for detecting obesity; 
Richardson et al. 2017a using accelerometry for detecting physical activity). All 
other studies under review used secondary data from official statistics or data from 
health questionnaires where respondents reported their health status themselves, 
mostly through well-developed Likert scale measurements for perceived health. In 
the two studies using objective measures, no consistent association between health 
and urban green space was identified. One could argue that objectively measured 
health is the most reliable because it might be less biased by indirect indicators or 
perceptions. There are, however, other studies that use objective measures to assess 
potential links between stress levels and urban green space, e.g. through cortisol 
levels or electroencephalography (Ward Thompson et  al. 2012; Aspinall et  al. 
2013). In these studies, stress levels were found to decrease in greener environ-
ments. Stress levels, however, always depend on many different aspects that may 
lead to an increase or decrease in stress levels. A combination of both subjective 
and objective measurements is an important field for future research.

Focus on the method of measurement is worth discussing here. All studies used 
and produced quantitative data and conducted statistical analyses. The review 
showed that important results were produced from this approach. No study in this 
review used qualitative research methods, such as an ethnographic approach that 
includes assessments of observing free behaviour. For children of a particular age 
group, Chawla (2015) pointed out that ethnographic approaches show how green 
space can contribute to the development of children’s capabilities and to their 
“complete physical, mental and social well-being”. Echoing Chawla (2015), future 
research should combine qualitative and quantitative approaches that include eth-
nographic assessment (see Kabisch and Haase 2014; Low 2013 for further details), 
but also experimental and correlational methods that, when used together, may 
increase the understanding of health and the environment.

The selection of particular search terms for the review has, of course, produced 
somewhat narrow results. Using other search terms may have contributed to a 
larger evidence base on the urban green space-health outcome association, e.g. 
through increasing the scope to other types of nature, such as trees. However, the 
focus of this review was to look at potential confounding factors that may explain 
health-outcome results, and to urban green spaces as a broad group of urban nature. 
Further, by limiting the review to recent studies, older studies are omitted, although 
they certainly are as important to review and discuss, especially as they relate to 
confounding variables.
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5.5  �Conclusion

Research studies on the association between urban green space and health shows 
that availability, proximity and use of urban green space such as parks or even allot-
ment gardens, helps to improve the mental health of urban residents even when 
controlling for socio-economic or socio-demographic confounders. Studies that 
focus on other health outcomes, such as overweight or birth outcomes, show that 
significant relationships partly disappear when statistical models are adjusted for 
socio-economic variables. Income, deprivation or education are amongst the most 
important variables that confound the green space–health-outcome relationship. 
Nevertheless, a mediating role of urban green space for socio-economic inequality 
in health outcome was identified. The results have led to important planning recom-
mendations and directions for future research, which have been presented and dis-
cussed here.

This area of research is gaining widespread attention through the promotion of 
the Sustainable Development Goals and related larger project financing, consider-
ing recent calls under the European Commission Research and Innovation 
Programme. A number of important studies are expected to be conducted in the near 
future.
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