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Abstract: 

The objective of this paper is to provide a robust understanding of the magnitude and 

direction of effect of urban green space on human health outcomes. This relationship has been 

studied using a variety of methods to assess health and green space, as well as multiple 

approaches to assess the types of health data. Due to the various approaches used to study the 

relationship between green space and health, it is difficult to clearly understand the general 

relationship. In order to have a robust and clear understanding of the relationship between green 

space and human health, it is necessary to do a meta-analysis that considers all the approaches to 

assessing green space, health, and types of health data. Overall, the average estimated effect 

shows that surrounding urban green space improves human health by 1.14 fold (𝝁 = 0.13	(95% 

CI: (0.07-0.19)). The magnitude of effect increased most when assessing increased greenness on 

perceived human health (𝝁 = 0.29	(95% CI: (-0.06-0.63)). In conclusion we can now objectively 

imply that human health can be improved with increased surrounding green space. Further, that 

the magnitude depends on how studies assess green space and health, as well as the types of 

health data. 
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Introduction: 

The current state of research indicates that urban green space improves human health 

outcomes, including depression (Mullings et al., 2013), coronary heart disease (Pereira et al., 

2012), and general psychological health (Fuller et al., 2007). The aforementioned studies only 

focus on one way of assessing urban green space and one way of assessing human health, 

although there are multiple ways of assessing both. For example, green space can be assessed in 

terms of area or amount of vegetation, and human health can be assessed in measured 

physiological responses, or people’s perception of their health. Furthermore, there are multiple 

methods to assess perceived and measured health. For example, a study can conduct their own 

survey or medical exam to assess health or they can use information from previously conducted 

research or medical records. In order to have a robust understanding of the relationship between 

green space and health, it is necessary to do a meta-analysis that considers all the ways of 

assessing green space, both perceived and measured human health, and the different type of 

methods used to collect perceived and measured human health outcomes. The purpose of this 

paper is to present such a meta-analysis.  

Urban green space is most commonly evaluated via greenness as indicated by 

Normalized Difference Vegetation Index (NDVI) (Beyer et al., 2014; Fuertes et al., 2014) and, 

area (Astell-Burt, Feng, & Kolt, 2014; Larson, Jennings, & Cloutier, 2016). Accessibility, 

maintenance, recreation, facilities available, amenity provision, naturalness, colorfulness, clear 

arrangement, shelter, absence of litter, safety, and general impression are also considered 

material and abstract values of urban green space by which to assess quality (Hillsdon et al. 

2006; Van Dillen et al., 2012; De Vries et al. 2013). Urban green space is less commonly 

evaluated via view of urban green space and tree cover as indicated by standard audit tools and 
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land use and land cover information calculated from satellite data, respectively (Lovasi et al., 

2013). Land use and land cover information on local and national scales, as determined by 

satellite imagery and photography, has been greatly used in determining the tree cover, area, and 

greenness of an urban green space. Area and greenness are usually interpreted within the 

literature as percent urban green space and percent greenness per resident, respectively. For 

example, the percent of urban green spaces or percent greenness in a 3km radius describes the 

area of urban green space or greenness surrounding the population under study (e.g. individuals 

within the boundary) (Mass, 2008).  

 Human health is assessed in two distinct manners, perceived human health and measured 

human health. Perceived human health is an individual's perception of their own health and 

wellbeing. Measured health is professional evaluation of an illness through a physiological exam 

or other medical procedure. Both evaluations of health have a variety of health indicators that 

can be extracted. Perception of an individual’s mental health, wellbeing, general health, and 

stress are most commonly collected from a questionnaire taken by the individual or by someone 

evaluating them (Roe et al., 2013, De Vries et al., 2013, Tyrvainen et al., 2014, Kytta et al., 

2016, & Ward Thompson et al., 2016). For example, stress was measured using the Depression 

Anxiety and Stress Scales (Branas et al., 2011) and the Perceived Stress Scale (Beyer et al., 

2014). Measured human health determines the presence, absence, and condition of a disease or 

ailment. Medical devices, evaluations, and exams are used to study changes in obesity (Sanders 

et al., 2015), stress (Van Herzele & De Vries 2012, & Beyer et al. 2014), coronary heart disease 

(Mass, 2009), cardiovascular disease (Villeneuve et al., 2012), cortisol levels (Ward Thompson 

et al., 2012), and respiratory disease and lung cancer (Richardson & Mitchell, 2010).  

 Apart from the multiple indicators of health, studies use two distinct approaches to 
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collecting perceived and measured human health outcomes. Most commonly studies use local or 

national survey data from previously conducted research and/or medical records (secondary data) 

(Mass, 2009; Astell-Burt, Feng, & Kolt, 2013). Followed by studies that conduct their own 

survey and/or medical exam to collect perceived or measured human health outcomes (primary 

data). Studies that assessing primary data mail their own survey to the population of interest in 

order to collect perceived health information on general and mental health (Van Dillen et al., 

2012), as well as perceived anxiety and stress (Beyer et al., 2014). While other studies use 

surveys to assess measured health outcomes such as self reported weight and height to determine 

obesity and body mass index information (Putrik et al., 2015; Dadvand et al., 2014; Pereira et al., 

2012; Wolch et al., 2011).  

In order to clarify the relationship and to conduct a holistic assessment it is important to 

look at the evidence as a whole. The objective of this paper is to provide a robust understanding 

of the magnitude and direction of effect of urban green space on human health outcomes. We 

hypothesize that across a variety of studies we will find that 1) surrounding urban green space 

improves human health outcomes, 2) how studies assess urban green space and human health 

will have an effect on the magnitude of the relationships, as well as 3) how studies assess the 

type of human health data. In order to test our hypothesis, we present a meta-analysis of existing 

studies relating increased surrounding urban green space and human health outcomes. 

Methods: 

To address our hypothesis, we assessed empirical studies using a meta-analytical approach. 

To obtain studies of urban green space and human health we chose appropriate source databases 

that were credible and contain peer-reviewed studies. The specific criteria that guided our 

database queries were search terms found in Table 1. Once articles were extracted from the 
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databases we scanned through each study, discarded overlaps and continued to assess for 

suitability. Once studies were accepted, we extracted effect size(s) relating the relationship 

between increased surrounding urban green space and human health measures. We were 

searching for the magnitude and direction of effect of increased surrounding urban green space 

on human health outcomes. 

Literature search: 

  We used ISI Web of Science (www.webofknowledge), Google Scholar 

(http://www.scholar.google.com), PubMed (http://www.ncbi.nlm.nih.gov/pubmed), and the 

Environmental Protection Agencies Eco-Health Relationship bibliography 

(https://www.epa.gov/enviroatlas) as the source databases for peer-reviewed scientific research 

papers published. We 

included additional 

studies found in 

literature reviews or in 

the literature cited by 

studies found through 

the queries. Using the 

search terms found in 

Table 1. resulted in 1,144 listed references across source databases. Our initial sample included 

approximately 750 potential studies, after taking overlap between source databases into 

consideration (Figure 1.). Studies were examined for suitability for inclusion, which we first 

determined by examining the papers’ titles, abstracts, and the results. After reviewing papers’ 

titles, abstracts, and the results, 637 studies were excluded. Once studies were screened for 
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proper objective alignment 

and quantitative 

representation of the 

relationship, we used a 

standardized screening 

process to evaluate the 

effect size(s) for each study 

and extracted necessary quantitative information, further excluding 88 studies. Finally, 23 studies 

were included, in this meta-analysis.  

Main effect(s) size across study: 

We extracted the main effect size(s) that explains the relationship between surrounding 

urban green space and human health outcome for residence and visitors. We took into 

consideration the approaches used to assess urban green space, human health, and how studies 

assessed the types of human health data.  

How studies assess urban green space: 

Our data points were broken apart based on how each study assessed urban green space 

and human health. In the literature urban green space is expressed in many terms, so we had to  

make a decision as to which articles would be included. If the green space was within the urban 

boundary, or the rural/urban fringe, and was accessible to the public the study was included. 

Using the EPA’s definition of peri-urban green space it was decided that woods or natural forests 

along the urban/rural fringe qualified as urban green spaces (EPA, 2016). We found that studies 

assessed green space via: area, greenness, quality, tree cover, and view of green space.  

How studies assess urban green space: 

23 



 10 

We determined the approach each study used to assess urban green space measures: area, 

greenness, quality, tree cover, and view of green space. Density or percentage of green space is 

defined by area. Density of trees in a given area is defined by tree cover. Both area and tree 

cover are “based on remotely-sensed satellite imagery or aerial photography classified to indicate 

land cover types, or may be derived from cartographic databases of land parcels, classified by 

land use or land cover (Copenhagen: WHO, 2016).” Many of the studies use national or local 

land use or land cover datasets. Percent ‘greenness’ is defined by measures of the Normalized 

Difference Vegetation Index (NDVI). NDVI is a “measure of how much live, green vegetation is 

present in an area.” NDVI is calculated “based on remote sensing, from high resolution imagery, 

and is based on estimating the proportion of photosynthetically active wavelengths of light that is 

absorbed by the ground cover (Copenhagen: WHO, 2016).” Accessibility, maintenance, 

recreation, facilities available, amenity provision, naturalness, colorfulness, clear arrangement, 

shelter, absence of litter, safety, and general impression are also considered material and abstract 

values of urban green space by which to measure quality (Hillsdon et al., 2006; Van Dillen et al., 

2012; De Vries et al., 2013). View of urban green space is measured as a scaled value based on 

audit tools (Lovasi et al., 2013).  

How studies assess human health outcomes: 

We accepted the World Health Organization's (2014) definition of human health and 

wellbeing:  

“a state of complete physical, mental and social wellbeing and not merely the absence of disease or 
infirmity” and “mental health in which every individual realizes his or her own potential, can cope with the 
normal stressors of life, can work productively and fruitfully, and is able to make a contribution to her or his 

community.” 
 

Selected studies did not explicitly use WHO language, and required re-analysis of existing 

studies and careful translation and classification. Human health outcomes were logged by their 
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descriptor, whether they were perceived (self-reported) or measured (biophysical) and further 

categorized by the human health outcome measured in each study.  

How studies assess the type of human health data: 

Perceived human health is an individual's perception of their own health and wellbeing. 

Measured human health is professional evaluation of an illness through a physiological exam or 

other medical procedure. Both approaches to assessing human health have a variety of health 

indicators. Perception of an individual’s mental health, wellbeing, general health, and stress are 

most commonly collected from a questionnaire taken by the individual or by someone evaluating 

them (Roe et al., 2013, De Vries et al., 2013, Tyrvainen et al., 2014, Kytta et al., 2016, & Ward 

Thompson et al., 2016). Stress for instance, was assessed using the Depression Anxiety and 

Stress Scales (Branas et al., 2011) and the Perceived Stress Scale (Beyer et al., 2014). The use of 

medical records and health data from previous research is another type of assessment of 

perceived human health, otherwise known as secondary data (Mass, 2009; Astell-Burt et al., 

2014; Astell-Burt et al., 2013).  

Measured human health determines the presence, absence, and condition of a disease or 

ailment. Medical devices, evaluations, and exams are used to study changes in obesity (Sanders 

et al., 2015), stress (Van Herzele & De Vries 2012, & Beyer et al. 2014), coronary heart disease 

(Mass, 2009), cardiovascular disease (Villeneuve et al., 2012), and respiratory disease and lung 

cancer (Richardson & Mitchell, 2010). We determined, how each study assessed perceived and 

measured human health, either by the research team (primary sources) or if the study assessed 

human health from medical records or previous research efforts (secondary data). 

Population and other variables across studies: 

Most studies use available population data from small geographical areas, such as postal 
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districts or census data for the area of interest. Two studies used primary data collected from 

urban green space visitors (Tyrvainen et al., 2014; Hansmann et al., 2007). Variables considered 

as possible covariates were obtained from each study---change in level of urban green space 

exposure, location, age of the cohort, and sample size. Location was recorded as three regions: 

Europe and the United Kingdom, United States and Canada, and Australia and New Zealand. 

Age was recorded in three groups: children, adults, and individuals older than 45. Sample size 

was kept in its numerical form. 

Standardizing the Studies: 
 
 Using the metafor package in R Studio, we standardized effect size into log odds, and 

conducted the meta-analysis in order to determine the magnitude and direction of the average 

estimated effect (Viechtbauer, W., 2010, & R Core Team, 2016). The average estimated effect 

will then represent the magnitude and direction of the effect of surrounding urban green space 

benefits to human health outcomes across studies. Most human health variables that were 

reported by the published studies exhibited a positive relationship between the provision of the 

associated urban green space measure and improvements in human health outcomes. Other 

studies reported an inverse relationship, where a negative correlation meant a positive health 

outcome, for example lower depression scores meant the person’s health improved. In order to 

determine the magnitude of the urban green space measures and the human health outcomes, the 

context of the study was carefully examined.  

Statistical analysis: 

Once all the studies were transformed to reflect the same scale of effect, we fitted our 

data using the Random and Mixed-Effects Model in metafor (Viechtbauer, W., 2010). To 

compare the urban green space benefits provided to human health across studies we used 
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random-effects model, which treats each study as purely random. This is one way to model the 

heterogeneity among studies. The mixed-effects model is similar except that we were able to 

include covariates to the model. The mixed-effects model was used to account for heterogeneity 

by using possible cross study covariates such as location, urban green space measures (area, 

greenness, tree cover, view of a green space, and quality), health measures (perceived and 

measured), and the methods used to determine urban green space and health measures (primary 

and secondary data). Exposure is expressed within the main effect size in each study so we did 

not test exposure in our models, we state it for informative purposes. The covariates used in the 

mixed-effects model therefore influence the size of the average true effect (Viechtbauer, W., 

2010). We used the Knapp & Hartung adjustment to account for a distribution other than normal. 

This also helps account for the uncertainty in the estimate of the amount of heterogeneity 

(Viechtbauer, W., 2010). We ran a few models with and without covariates. The average 

estimated effect of the relationship of surrounding urban green space and human health outcomes 

and standard error was calculated across studies. Many studies measured the effect of 

surrounding urban green space for multiple health outcomes, providing 52 data points for 23 

studies. Across these data points (n=52), we tested green space and human health measures, as 

well as the methods to collect each measure. We also tested location and age as possible 

covariates across studies. We also tested the same covariates within four subgroups, studies that 

measured: 1) area (n=30) and 2) greenness (n=16) for urban green space, and 3) perceived 

(n=25) and 4) measured (n=27) for human health outcomes. View (n=1), tree cover (n=1), and 

quality (n=4) are less represented throughout the literature and are not used when testing the 

subgroups. This allows us to test the most homogenous groups to identify differences between 

using different measures and methods for both urban green space and human health.  
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Assumptions 

When extracting data there were a few assumptions that had to be made. We accepted 

peer reviewed studies as significant. We accepted that the methods used to collect green space 

and health data, produce accurate measures and are comparable. We also accepted that self-

reported and perceived human health outcomes are quantitative health metrics.  

Results: 

Overall, the average 

estimated effect shows that increased 

surrounding urban green space 

improves human health by 1.14 fold 

(𝜇 = 0.13	(95% CI: (0.07-0.19)) 

(Table 2.). The average estimated 

effect or increased urban green space 

on human health is 12% greater 

when conducted in the United States 

and Canada (𝜇 = 0.26	(95% CI: 

(0.12-0.39)) (Table 2.). Studies 

conducted in the United States and 

Canada show an even greater 

average estimated effect of increased 

area (𝜇 = 0.42	(95% CI: (0.15-0.70)), that is 17% greater than for the full data set (𝜇 =

0.26	(95% CI: (0.12-0.39)), and 40% greater than when assessing increased greenness (𝜇 =

0.02	(95% CI: (-0.002-0.04)) (Table 2.) Furthermore, studies conducted in the United States and 

Table 2. Summary of average estimated effect in log odds (AEE) and 
standard error (SE) of urban green space benefits to human health 
outcomes based on location. 
 AEE (SE) 
Full data set n=(52) 0.13 (0.03) 
Australia and New Zealand 0.03 (0.09) 
Europe and United Kingdom 0.11 (0.03) 
United States and Canada 0.26 (0.07) 
Separated by groups of urban green space measures (area and 
greenness) 
Area n=(30) 0.14 (0.04) 
Australia and New Zealand 0.03 (0.10) 
Europe and United Kingdom 0.13 (0.04) 
United States and Canada 0.42 (0.13) 

Greenness n=(16) 0.05 (0.01) 
Australia and New Zealand 0.05 (0.02) 
Europe and United Kingdom 0.06 (0.01) 
United States and Canada 0.02 (0.01) 

Separated by groups of health measures (perceived and measured) 
Perceived  n=(25) 0.20 (0.05) 
Australia and New Zealand 0.03 (0.12) 
Europe and United Kingdom 0.20 (0.05) 
United States and Canada 0.51 (0.16) 
Measured  n=(27) 0.08 (0.03) 
Australia and New Zealand 0.04 (0.12) 
Europe and United Kingdom 0.04 (0.04) 
United States and Canada 0.19 (0.06) 
Bold is a significance level <0.05 
Quality, tree cover and view of urban green space measures are only included in the full data 
set. 
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Canada show an average estimated effect of increased urban green space on human health that is 

25% greater when assessing perceived human health (𝜇 = 0.51	(95% CI: (0.19-0.83)), than the 

full data set (𝜇 = 0.26	(95% CI: (0.12-0.39)), and 31% greater than when assessing measured 

human health (𝜇 = 0.19	(95% CI: (0.06-0.33)) (Table 2.). Studies conducted in Europe and the 

United Kingdom also report an average estimated effect of increased urban green space on 

human health that is 16% greater when assessing perceived human health (𝜇 = 0.20	(95% CI: 

(0.10-0.31)), than when assessing measured human health (𝜇 = 0.04	(95% CI: (-0.05-0.12)) 

(Table 2.). 

The average estimated effect 

differs among groups of studies and 

is consistently greater when 

assessing perceived human health 

outcomes. When assessing increased 

greenness on perceived health (𝜇 =

0.29	(95% CI: (-0.06-0.63)) studies 

report an average estimated effect 

that is 22% greater than the full data 

set (𝜇 = 0.07	(95% CI: (-0.03-0.16)) 

and 25% greater than when studies 

assess measured human health outcomes (𝜇 = 0.04	(95% CI: (0.03-0.06)) (Table 3.). 

Further, when assessing increased area on perceived health (𝜇 = 0.21	(95% CI: (0.09-0.34)) 

studies report an average estimated effect that is 19% greater than the when studies assess 

measured health (𝜇 = 0.02	(95% CI: (0.003-0.04)) (Table 3.). Lastly, when assessing increased 

Table 3.  Measures of urban green space. Summary of average 
estimated effect in log odds (AEE) and standard error (SE) of urban 
green space benefits to human health outcomes based on urban green 
space measures within the different human health measure groups. 
 AEE (SE) 
Full data set  n=(52)  
Area 0.13 (0.03) 
Greenness 0.06 (0.04) 
Quality 0.11 (0.09) 
Tree cover* 0.88 (0.18) 
View* 0.07 (0.19) 
Separated by groups of health measures (perceived and 
measured) 
Perceived  n=(25) 
Area 0.21 (0.06) 
Greenness 0.29 (0.16) 
Quality 0.14 (0.14) 
View* 0.07 (0.24) 
Measured n=(27) 
Area 0.02 (0.01) 
Greenness 0.04 (0.01) 
Quality* 0.05 (0.03) 
Tree cover* 0.88 (0.08) 
Bold is a significance level <0.05 
(*) Only representative of one data point 
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area, the average estimated effect is 11% greater for the full data set (𝜇 = 0.13	(95% CI: (0.07-

0.20)) than for studies that only assessing measured human health (Table 3.). 

When considering how 

studies assess the type of 

human health outcomes, using 

primary data consistently 

reports greater average 

estimated effects of increased 

urban green space on human 

health than   

using secondary data. 

 This was observed across all 

groups of studies. When studies 

assess human health by using 

primary data the average 

estimated effect of increased urban green space on human health is 22% greater when assessing 

area (𝜇 = 0.30	(95% CI: (0.17-0.42)) versus greenness (𝜇 = 0.08	(95% CI: (-0.03-0.20)) (Table 

4.). The effect is also 11% greater in the full data set (𝜇 = 0.18	(95% CI: (0.09-0.27)) and 18% 

great in studies that assess perceived health (𝜇 = 0.25	(95% CI: (0.12-0.27)) than for studies 

assessing measured human health outcomes (𝜇 = 0.07	(95% CI: (-0.08-0.21)) (Table 4.). When 

studies assess human health by using primary data the average estimated effect of increased 

urban green space on human health consistently shows little difference across groups (Table 4.). 

 

Table 4. Methods to measure human health. Summary of average 
estimated effect in log odds (AEE) and standard error (SE) of urban green 
space benefits to human health outcomes based on human health method  
within the different urban green space and health measure groups. 
  # of points 

using this 
method 

AEE (SE) 

Full data set  n=(52) 
Local/national survey and/or medical records n=(30) 0.09 (0.04) 
Questionnaire conducted by researcher n=(22) 0.18  (0.05) 

Separated by group of urban green space measures (area and greenness) 
Area n=(30) 
Local/national survey and/or medical records n=(19) 0.06 (0.04) 
Questionnaire conducted by researcher n=(11) 0.30 (0.06) 
Greenness n=(16) 
Large scale survey and medical records n=(9) 0.04 (0.01) 
Questionnaire conducted by researcher n=(7) 0.06 (0.01) 
Separated by group of health measures (perceived and measured) 
Perceived n=(24) 
Local/national survey and/or medical records n=(9) 0.12 (0.08) 
Questionnaire conducted by researcher n=(15) 0.25 (0.06) 
Measured n=(28) 
Local/national survey and/or medical records n=(21) 0.08 (0.04) 
Questionnaire conducted by researcher n=(7) 0.07 (0.07) 

Bold is a significance level <0.05 
Quality, tree cover and view of urban green space measures are only included in the full data 
set. 
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Discussion: 

 To our knowledge this is the first study that highlights the magnitude and direction of 

effect across studies focused on the relationship between increased surrounding urban green 

space and human health outcomes. We accomplished this by conducting a meta-analysis and 

found distinct differences across studies measuring the same relationship. Our study shows that 

despite heterogeneity across studies, urban green space improves health by at least 1.14 fold, and 

this benefit fluctuates based on location, how studies assess urban green space and human health 

and they type of approaches used to assess human health data. Studies assessing perceived 

human health reported the highest average estimated effects overall. The differences in average 

estimated effects across different approaches across studies, highlights the importance of using a 

holistic approach to understand the complex relationship between urban green space and human 

health. 

 In line with our hypothesis the magnitude of effect was dependent on how studies 

assessed urban green space and human health, more so for studies assessing perceived human 

health. Not anticipated, was the consistent increase of magnitude across studies conducted in the 

United States/Canada and in Europe/United Kingdom when assessing perceived human health. 

Although the overall average estimated effect was greater for studies assessing increased area 

rather than increased greenness, greenness influences the magnitude of effect greater when 

assessing perceived human health over measured human health. The magnitude of effect was 

greatest for increased greenness on perceived human health, 22% greater than the full data set 

and 24% greater than when assessing measured human health. Concerning types of human health 

data, the magnitude of effect is greatest when studies use primary data to assess perceived human 

health and increased area. Using secondary data consistently reports less average estimated 
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effects, except in the case where studies assess measured human health. This study gives some 

indication of the relationship revealed across studies focused on increased surrounding urban 

green space and human health focused on approaches for assessing the relationship. Further 

research should focus on more detailed characteristics of urban green space and the link between 

perceived and measured health. 

 This study provides evidence that location, approaches for assessing green space and 

health, and how studies assess the type of human health data contribute to the magnitude of 

effect for the relationship between urban green space and human health. Understanding the 

magnitude of effect helps indicate differences across approaches, while also providing a holistic 

view of what is being reported across multiple studies. As indicated by this study, the magnitude 

of effect is greatest for studies assessing perceived human health and increased greenness, and 

for studies conducted in the United States and Canada across different assessments of urban 

green space and human health.     

 The main strength of this study is that it provides a holistic view across studies that have 

currently been conducted. Although, it does not come without limitations. The greatest limitation 

is our restriction to currently published data. Although, it is common to have relatively small 

amounts of comparable studies in public health meta-analyses. The amount of heterogeneity 

within the relatively small sample was also a limitation to our study. There were few studies that 

assessed the influence of view and tree cover of urban green spaces on human health, which 

reduced the amount of information we were able to infer about these measures. There is a cross 

disciplinary design that also reduced our ability to cross examine the relationship with more 

confidence. Accepting that the studies considered are the bulk of studies examining the 

relationship between increased surrounding urban green space and improved human health there 
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was limited information that reasoned how urban green spaces provide these benefits.      

 Future research should focus less on if urban green spaces provide benefits and turn their 

attention to how urban green space provide these benefits. Measures of urban green space should 

go beyond increased area and greenness and focus on measures such as increased quality. Also, 

more in depth assessments of perceived and measured human health are necessary. For example, 

improved perceived and measured health outcomes give us an indication that urban green spaces 

are influencing factors, but more detailed difference can indicate what it is about the person's 

immune system or response that allows these improvements to occur. Future research should 

take into consideration differences in the immune system of those near urban green spaces 

compared to those in green space deprived areas.  

Conclusion: 

 Despite heterogeneity across studies, green space and health measures the evidence that 

urban green space improves human health is positive. Methods used to collect measured and 

perceived human health measures influenced the magnitude of the effect, as well as measures of 

urban green space. When a study conducted a survey themselves the average estimated effect 

was larger indicating some sort of preference towards that method, rather than using a secondary 

source such as medical records or information from previously conducted surveys. Measures of 

health and green space also influence the magnitude of the effect. Perceived health reported a 

larger average estimated effect, indicating that either perceived health was more likely to 

improve than measured health. This result can also imply that perceived measures 

over/underestimate the relationship. The results overall indicate fundamental differences between 

measures of urban green space and health, as well as methods for collecting these measures. 
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