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The impact of blue and green spaces on wellbeing has been universally acknowledged. However, the meaning of 

“wellbeing” differs depending on the lens through which it is viewed. The current review of reviews considers the 

impact of blue and green spaces from the positive psychology perspective, which focuses on the gains in 

psychological outcomes (e.g., optimism, positive affect) instead of a reduction in deficits (e.g., depression, anxiety). 

Of the 149 systematic review and meta-analysis papers, 17 were included in the current review of reviews. The 

results highlighted the scarcity of systematic reviews that assess the positive outcomes of blue and green spaces and 

moderating factors associated with them. The existing systematic reviews identified inconsistent wellbeing 

frameworks, focused primarily on positive affect as an outcome of engaging in nature and disregarded eudaimonic 

aspects of wellbeing. Limitations of the current systematic reviews and future directions are discussed along with 

the implications for practice.  

 Blue and green spaces, wellbeing, positive psychology, systematic review

Wellbeing is underpinned by natural capital, which relates to stocks of natural renewable and non-renewable 

resources that include water, soil, vegetation and air (Bateman & Mace, 2020). When natural capital is of poor 

quality, it impacts individuals and communities negatively. Natural capital may benefit people directly, for example 

via the quality of drinking water they consume; or indirectly, for example by supporting the economy, which will 

in turn impact their quality of life (Bateman & Mace, 2020). Ecosystem services which describe the flow of benefits 

from natural capital to humans (Costanza, 2020) and are therefore crucial to life on earth (Bateman & Mace, 2020; 

Guerry et al., 2015).  

Globally, populations are rising (United Nations, 2019), especially in urban areas where 55% of the people currently 

live and have limited contact with the natural environment, such as green and blue spaces (United Nations, 2019). 

The provision of high-quality blue and green space can play a significant role in alleviating many of the grand 

challenges we face as a society, including mitigating the impacts of climate change, improving air quality, increasing 

biodiversity, as well as improving our physical and mental wellbeing (Geary et al., 2021). Recently, blue and green 

spaces’ interventions were introduced as a range of positive health tools that enhance psychological, emotional and 

physiological health and wellbeing (Burke et al., 2022), thus their contribution is invaluable given the rising 

population.  

While extensive research has been undertaken on ecosystem services, the specific role of natural capital in 

supporting positive physical and mental health has received less attention (Jones et al., 2022; Thompson et al., 

2021). Its importance, however, is evident, as was particularly apparent during pandemic conditions where access 

to blue and green space played an essential role in maintaining wellbeing and providing an outlet for society during 

lockdown (Geary et al., 2021). Understanding the role of blue and green space on wellbeing may play an essential 

role in caring both for our health and our natural spaces, leading to more informed design and management, which 
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maintains the necessary flow of ecosystem services from natural capital to humans.  At the same time, it is important 

that research on green and blue spaces incorporates various models of health and wellbeing, including a positive 

psychology perspective, which is a scientific study of what makes lives worth living (Peterson, 2008).   

Wellbeing is often understood and measured as the absence of illness, e.g., reduction of mood disorders; thus, by 

the beginning of the century, the ratio of research published about depression/anxiety compared with 

happiness/wellbeing was 17:1 (Achor, 2010). The same trend existed in other fields of research, e.g., barely 7% of 

neuroscientific articles were published about a healthy brain as opposed to a damaged brain, 99% of management 

articles delved into pathologies in managers instead of what it means to be a good manager, and 2.35% of articles 

delved into positive aspects of education (Randolph, 2022; Rusk & Waters, 2013). This biased perspective resulted 

in an unbalanced view of human beings. This is why in line with the World Health Organisation's health (WHO, 

2022a), the Positive Psychology movement was created to redress the imbalance by focusing on what is right rather 

than wrong with people (Seligman & Csikszentmihalyi, 2000). As part of this movement, wellbeing research 

expanded towards exploring the positive aspects of wellness, not only deficits (Burke & Arslan, 2021; Dempsey & 

Burke, 2021) and what makes life worth living (Arslan & Wong, 2022; Peterson, 2008). 

Wellbeing perceived as a presence of positive outcomes does not correlate with deficits, as they are conceptually 

different aspects of human behaviour and attitude outcomes (see Moneta, 2013 for a review). Moreover, both 

deficits and positive outcomes can co-exist; individuals may experience severe depression and symptoms of 

psychological flourishing (the highest level of emotional, psychological and social wellbeing) simultaneously (e.g., 

Keyes et al., 2010). Thus, positive outcomes of wellbeing are not opposites of the adverse outcomes or the other 

side of a wellbeing continuum but distinct psychological concepts with their unique role in the wellbeing process 

and as such need to be measured. 

The positive psychological outcomes of wellbeing are presented as individual concepts, such as harmonious passion 

(Vallerand, 2012), post-traumatic growth (Tedeschi et al., 2018); or as part of flourishing models and measures (e.g. 

Diener et al., 2010; Huppert & So, 2013; Keyes, 2002; Seligman, 2011). They include such hedonic outcomes as 

positive affect, emotional stability; or eudaimonic outcomes such as engagement, relationships, meaning in life, 

purpose, accomplishment, self-actualisation, autonomy, optimism, self-esteem, environmental mastery, 

competence, resilience, personal growth, social contribution, social integration, social acceptance, social coherence, 

self-acceptance and many other.  Eudaimonic components of wellbeing are more stable and are associated with a 

life worth living (Ryff, 1989). Therefore, when assessing the impact of blue and green spaces on wellbeing, it is 

essential to explore their impact on a range of positive outcomes. 

Initially, positive psychology aimed to accentuate the positive processes and characteristics that lead to positive 

outcomes such as happiness (Seligman & Csikszentmihalyi, 2000). Subsequently, the purpose of positive 

psychology has evolved and shifted towards flourishing, considered the highest level of psychological functioning 

(Arslan & Wong, 2022; Seligman, 2011). Four main models of flourishing have emerged (Hone et al., 2014), which 

conceptualised flourishing differently. The Wellbeing model, otherwise known as PERMA, comprised five 

elements, i.e., positive emotions, engagement, relationships, meaning, and accomplishment (Seligman, 2011). The 

Mental Health Continuum model incorporated two main theories of wellbeing, i.e., Psychological Wellbeing (Ryff, 

1998), Subjective Wellbeing (Diener et al., 1984), and an additional component of Social Wellbeing (Keyes, 1998). 

The Huppert and So’s model (2013) identified core elements of wellbeing, i.e., positive emotions, engagement, 

interest, meaning, and purpose, and additional elements, i.e., self-esteem, optimism, resilience, vitality, self-

determination and positive relationships. The Flourishing model developed by Diener et al. (2010) comprises 

positive relationships, engagement, purpose and meaning, self-acceptance and self-esteem, competencies, optimism 

and social contribution. In addition to the main flourishing models, alternative models have been proposed that 

include additional elements, such as health, financial wellbeing, character and virtues (Donaldson, 2020; 

Vanderveele, 2017). This paper will focus on the wellbeing elements from the flourishing models and similar 

positive wellbeing outcomes when exploring wellbeing. 
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The rationale for conducting this review is threefold. Firstly, it draws the attention of researchers specialising in 

green and blue spaces to explore the positive psychology angle of wellbeing when conducting original research and 

systematic reviews. Currently, this field is overcrowded by research assessing the reduction of mental health issues, 

such as depression and anxiety (e.g., Geneshka et al., 2021 White et al., 2021), and when wellbeing assets are 

assessed, they usually incorporate basic Subjective Wellbeing elements, such as happiness or positive affect (e.g., 

Britto et al., 2022). Opening up researchers’ perspectives on the more complex elements of wellbeing that 

incorporate eudaimonic wellbeing can enrich the research perspective and reduce the current gap in research relating 

to blue and green spaces.   

 Secondly, we aim to understand and map out the knowledge that already exists in relation to the impact of blue and 

green spaces on wellbeing. This will help researchers and practitioners consider incorporating more nature into 

Positive Psychology Interventions (PPIs) developed to improve flourishing, not only reduce mental health issues. 

PPIs are tools that (1) aim to build positive variables (e.g., Subjective Wellbeing or meaning); (2) provide empirical 

evidence that they can change the variable; (3) demonstrate empirical evidence that manipulating the variable will 

result in positive outcomes for the population (Parks & Biswas-Diener, 2013). Understanding the processes involved 

in engaging with blue and green spaces and their impact on wellbeing assets can assist in developing a range of 

PPIs that improve most people’s wellbeing, not only reduce illness. 

Thirdly, one of the differentiating factors in psychology is its focus on conceptualising complex concepts, such as 

wellbeing; and developing validated and reliable scales that assess them (Seligman, 2011) so that the findings can 

be compared, contrasted, generalised and developed to advance the field of research further. Therefore, it is crucial 

to tap into the extensive developments in positive psychology over the last two decades and use its tools and 

resources to enrich the blue and spaces research. Equally, finding links between positive psychology concepts and 

green and blue spaces research can assimilate nature research within the positive psychology field. With this in 

mind, an in-depth examination of existing research on blue and green spaces is required in the context of positive 

psychology research developments (e.g., measures of positive outcomes), which the current review aims to address. 

The current review of reviews aims to explore the systematic reviews about the impact of blue and green spaces on 

wellbeing perceived through the lens of positive psychology, which considers positive psychological outcomes. 

Thus, the three research questions were: (1) What is the impact of blue and green spaces on positive wellbeing 

outcomes? (2) What are the factors that contribute to the impact of blue and green spaces on positive wellbeing 

outcomes? (3) What is the impact of blue and green spaces’ interventions on wellbeing?  

A systematic review of reviews was used to synthesise the evidence from available systematic reviews and meta-

analyses to explore the impact of blue and green spaces on wellbeing. This review has been conducted in accordance 

with the Cochrane and Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines 

(Higgins & Green 2008; Liberati et al. 2009; Moher et al. 2009). The protocol for this review has been published 

on Prospero (registration number: 365602). 

Systematic reviews, incl. meta-analyses associated with wellbeing impact of blue and green spaces were considered 

in the current review. To be included in this review, studies needed to report on the impact of blue and green spaces, 

interventions, correlations, qualitative and quantitative research. They also needed to be peer reviewed, from any 

country, published between 1998 and 2022 (Positive Psychology movement began in 1998) and belong to a category 

of an academic article. Studies which did not meet all these criteria were excluded. Furthermore, studies that delved 

into the impact of blue and green spaces on reducing mental illness, as well as any studies about the impact of 

pollution or physical exercise (without differentiating between outdoor and indoor exercise) were also excluded.  

The following search strategy was used to search each database. "green spaces" or "outdoor" or "water" or "blue 

spaces" or "natural capital" or "nature-based" or "biodiversity" or "eco-system" or "eco system” and "wellbeing" or 

"well-being" or "wellbeing” and "systematic review" or "meta-analysis".  
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Electronic databases (Scopus, Web of Science Core Collection, Academic Search Complete, Medline, PsycInfo) 

were searched in May 2022. A supplementary grey literature search was conducted using grey literature database 

(OpenGrey.eu and Google Scholar). These databases have a broad scope and the ability to conduct specific searches 

(Godin et al. 2015). 

Rayyan, an online database for conducting systematic reviews, was used to screen all studies. Two reviewers 

screened titles and abstracts based on the eligibility criteria and then both reviewers independently reviewed each 

text. Meetings were conducted to discuss and resolve any conflicts in reviewers' assessments.  There was an option 

to involve a third reviewer if agreement could not be reached. However, this was not necessary as, following 

discussion, the original two reviewers reached agreement on all papers for inclusion.  

 The database search yielded 149 studies (Figure 1). After duplicates were removed, 149 studies were screened and 

further 121 articles were removed after the title and abstract screening. Following the full text review, 11 additional 

articles were excluded, leaving 17 studies included in this review. The results are presented in a PRISMA diagram 

in Figure 1. All studies met at least 6 criteria on the Mixed Method Appraisal Tool (Pluye et al., 2011). 

 

A data extraction template was developed to capture the relevant information from included studies. This template 

was based on the third version of guidelines produced by Cochrane (2014) and recommendations from Hoffmann 

et al. (2014). Information was collected for aims, design, theoretical underpinnings, details of the intervention, 

participant information and outcomes.  

The Mixed Methods Appraisal Tool (Pluye et al. 2011) was used to assess the quality of included studies.   

A narrative approach to synthesis was used to describe the findings from the included (Popay et al. 2006). This 

process followed three iterative steps: organising studies into logical categories by becoming familiar with them; 

comparing them to one another and synthesising their findings; analysing the findings within each category by 

exploring relationships within and between the studies and synthesising data under the relevant themes (Popay et 

al. 2006).   
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To minimise the risk of publication bias, searches were conducted on academic and grey literature databases. 

Researcher bias was limited through having two reviewers independently assess the eligibility of the included papers 

and through conducting a quality assessment of all included papers.   

Many of the studies in this review of reviews included clinical population. Most systematic reviews that used 

validated wellbeing scales examined wellbeing as the absence of health, i.e., they reported impact of nature on 

depression, suicide, and psychological distress. In Batterman et al. (2021), only one study used a single-item 

wellbeing measure; in Nyugen et al. (2021), some of the quality-of-life measures included wellbeing items to assess 

impact of green spaces, e.g., over the last four weeks, how much time were you a happy person. However, the 

majority of questions were negative. Smith et al. (2021) showed that majority of measures assessing wellbeing 

impact of blue spaces related to reduction of mental disease (e.g.  depression). Only selected papers used positive 

wellbeing measures such as Cantril Self-Anchoring Striving Scale (Cantril 1965), WHO-5 (Bach, 2004), Personal 

Wellbeing Index (International Wellbeing Group, 2013), Thus, in large, the systematic reviews reported the 

outcomes of measures assessing the absence of wellbeing. 

Of the systematic reviews that highlighted the positive aspects of wellbeing (see Figure 2 for summary), three 

systematic reviews (Brito et al., 2022; Coon et al., 2021; Thompson et al., 2011) assessed the wellbeing impact of 

green spaces by differentiating between outdoors and indoors. They reported a wide range of benefits for exercising 

outdoors as opposed to indoors, such as greater enjoyment and satisfaction with activities, which led to a greater 

likelihood of repeating it; higher levels of positive affect, happiness, pleasantness and delight, feelings of comfort 

and calmness, greater vitality, restrictiveness, revitalization, pride, self-esteem, and more positive mood. The 

positive effect of nature was also evident in virtual engagement with physical activity in nature versus indoors (Brito 

et al., 2022). However, it is unknown how much impact on positive wellbeing outcomes was contributed to the 

physical activity vis-à-vis being in nature. Finally, the authors of the systematic reviews noted that limited data 

existed about the impact of time spent outdoors and indoors when exercising, nor differentiation between exercising 

in urban or rural areas, which may have affected the results.  

 

Four reviews (Bowler et al., 2010; Jabbar et al., 2021; Menardo et al., 2021; Shuvo et al., 2020) assessed the impact 

of green space on wellbeing without comparing spending time in nature versus indoors. Menardo et al. (2021) found 
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that participants perceived natural environments as more conducive to experiencing restorative feelings, and their 

effect size was large. At the same time, they warned not to overestimate these results as human beings strive to 

restore their depleted cognitive resources in whatever way they can, so the environment may be just one of many 

factors that play a role in this process. The remaining studies showed that natural environments resulted in improved 

energy and revitalization; simultaneously, there was no impact on individuals’ calmness or tranquillity before and 

after they were exposed to nature (Bowler et al., 2010).  

Four systematic reviews (Britton et al., 2020; Gascon et al., 2017; Smith et al., 2021; Volker & Kistermann, 2011) 

examined the impact of blue spaces on wellbeing. Two of these reviews considered the wellbeing impact of living 

near water, one focusing on the urban blue spaces (Smith et al., 2021) and another on the urban and rural spaces 

(Gascon et al., 2017). Smith et al. (2021) found four studies showing that urban blue spaces were associated with 

higher levels of wellbeing, without identifying specific aspects of wellbeing. They also reported the restorative 

impact of water and that young people experienced higher levels of “emotional” wellbeing when exposed to water 

(Smith et al., 2021) However, Gascon et al. (2017) found mixed results about living near water, showing that being 

around water doesn’t necessarily improve wellbeing. Also, they noted that while studies reported a reduction in 

mental illness, there was not enough evidence to suggest that living near water was associated with increased mental 

health as measured by positive outcomes.   

 Concerning the impact of visiting blue space on wellbeing, Gascon et al. (2017) noted a single study showing an 

increase in momentary happiness when participants were around the coastal, salty water and no difference when 

they visited inland water. In contrast, Smith et al. (2021) found a study showing no increase in momentary happiness 

when exposed to blue space. Furthermore, Volker and Kistemann (2011) point out that while being around blue 

spaces, all individuals’ senses are engaged, e.g. higher levels of humidity, different smell, wildlife, the sound of 

water, colour, clarity, motion, but also the context within which the experience sits, e.g. physical activity, social 

connection, connectivity to nature. Furthermore, the authors noted that from the aesthetic perspective, the water did 

not positively impact the wellbeing, seeing it from another aspect of the environment, e.g. two-thirds of water and 

one-third of the nature around it.  

Five reviews (Batterham et al., 2021; Jabbar eta l., 2021; Nguyen et al., 2021; Richardson& Maratos, 2016; Zhang 

et al., 2021) examined the factors that impacted the relationship between green space and wellbeing. Richardson & 

Maratos (2016) called for the Heart Rate Variability (HRV) to be considered when assessing nature’s impact on 

wellbeing. HRV measures the changes that occur in the autonomic nervous system. Across 15 studies that analysed 

HRV, most showed that the natural environment increases parasympathetic nerve activation, associated with a 

release of chemicals such as opiates and oxytocin that result in feelings of contentment, relaxation, calm, connection 

or safety. At the same time, green-space exposure is associated with lower sympathetic activity, linked to the 

chemical Dopamine associated with drive and activating emotions such as joy, stimulation, or vitality. The author 

explained that the boost of wellbeing occurs due to these two types of nervous system activation and urges the 

researchers to consider the physiological factors associated with wellbeing. At the same time, they also point to 

emerging research showing that for some participants, green space may be associated with threat and fear (e.g. 

potential of being bitten by snakes or spiders); thus, the effect may not always be positive; but the factors that 

influence it may relate to evolutionary affect regulation. Intricacies of emotions need to be considered by future 

researchers.  

Other factors mentioned by systematic reviews (see Figure 3 for summary) were the air quality and physical activity 

in which individuals engage when in green space (Zhang et al., 2021). At the same time, the review showed mixed 

results relating to social cohesion being the mediating factor between green space exposure and wellbeing. Further 

research is required to examine this. Nguyen et al. (2021) consider the type of green spaces and individual 

differences such as age as factors impacting wellbeing. For example, older people experienced higher levels of 

health when the paths they used were paved, whereas younger people preferred wild paths. These studies provide 

preliminary research on the factors affecting wellbeing when in nature. More research is required to delve into it.  
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Bowler and colleagues (2010) found that when subjective measures were employed, the association between green 

space and positive outcomes of wellbeing was more robust compared with more objective measures such as 

vegetation coverage (Shuvo et al., 2000). This difference meant that individuals’ perception of nature or their 

connectedness to it may play an essential role in the extent of wellbeing they experience when exposed to green 

spaces.      

Only two reviews (Batterham et al., 2021; Nguyen et al., 2021) considered factors that may negatively impact the 

relationship between green space and wellbeing. Nguyen et al. (2021) pointed out that some of the factors associated 

with nature may have a two-directional effect. On the one hand, they may positively impact wellbeing; on the other 

hand, they may be associated with adverse outcomes. For example, birds may enhance their wellbeing when visiting 

green spaces. Still, they can also make the environment loud and inconducive to relaxation, not to mention the 

droppings they leave behind, which may adversely impact individuals. More research is required into the dual 

negative-positive factors affecting the relationship between green space and wellbeing.   

Also, Batternham et al. (2021) pointed out the differences in which individuals may perceive nature due to their 

dependency on it. Specifically, the review delved into the studies assessing mental health and the environment 

among farmers. Compared with other reviews, their land was more functional than aesthetic for farmers. Therefore, 

extreme weather conditions, such as droughts or climate change, were adversely associated with their mental health. 

An essential factor that mediated their wellbeing was their financial health. The more financial strain they 

experienced, the more negative the impact of nature changes on their wellbeing.  

Jabbar et al. (2021) was the only systematic review that differentiated the impact on wellbeing by assessing 

psychological, subjective and social wellbeing separately. While they showed a positive relationship between the 

various types of wellbeing and green space, they noted that the impact on psychological wellbeing differed 

according to the types of green spaces and the richness of biodiversity. For example, meadows impacted 

participants’ psychological wellbeing less than trees (Southon et al., 2018). For subjective wellbeing, the proximity 

of green spaces to their residence was necessary, as well as the extent of their connectivity to green infrastructure 

and biodiversity. Unlike psychological wellbeing, subjective wellbeing was improved when exposed to different 

types of greenery. Keeping in touch with nature, especially for those residing in urban areas, enhanced their life 

satisfaction, which is a cognitive component of subjective wellbeing. Furthermore, green spaces served as a context 
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within which individuals were exposed to others, and connected and interacted with them, which resulted in social 

wellbeing. Thus, the main factor that affected social wellbeing was the time spent outside that allowed for 

interaction. 

In relation to blue spaces, the characteristics of the blue spaces, such as busy roads, or whether or not they are rural 

or urban impacted wellbeing (Gascon et al., 2017). However, Britton et al. (2020) noted the need to define blue 

space when conducting research, as this could muddle the nuances of wellbeing impact measures.   

Three systematic reviews (Coon Thompson et al., 2011; Coventry et al., 2021; Lackey et al., 2021) examined the 

impact of Nature-Based Interventions (NBIs) or physical activity conducted outdoors on wellbeing. NBIs ranged 

from interventions relating to outdoor recreation, natural green spaces, defined wilderness programme, forest 

bathing, urban green space and nature visualisation (Lackey et al., 2021) through to gardening, green exercise, 

forest, and nature-based therapy (Coventry et al., 2021) and a short walking and running intervention outdoor (Coon 

Thompsonet al., 2011). However, most of the research was cross-sectional, and a lack of experimental and quasi-

experimental research was evident (Lackey et al., 2021). See Figure 4 for further detail. 

 

The most prevalent component of wellbeing measured by researchers when assessing the impact of NBI was 

positive affect (Coon et al., 2011; Coventry et al., 2021). Of 51 studies, 46 showed at least one positive association 

between NBI and improvements in affect, cognition, restoration or overall wellbeing (Lackey et al., 2021). When 

walking indoors was compared with walking outdoors, participants reported outdoor activity as more energising, 

pleasurable, delightful, revitalising and improving positive mood; however, running outdoors did not have the same 

effect, meaning that the type of nature-intervention matters (Coon et al., 2011). Additionally, qualitative research 

added positive outcomes, such as psychological healing, improved body image, and resilience (Lackey et al., 2021).  

Coventry et al. (2021) reported that the most effective green exercise intervention for a healthy population was 12-

13 weeks long, lasting between 20-50 minutes, whereas taking all the NBIs into the equation, the most effective 

were delivered over 8-12 weeks and lasted an average of 20 to 90 min. Also, the authors noted the impact of different 

type of green spaces on wellbeing, for example positive affect increased more when in a tended forest than in a wild 

forest. Thus, the type and quality of green space should be considered when assessing its impact on wellbeing. 
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Author 
Included 

studies 
Systematic review type The aim of the systematic review 

Batterham et al., 

2022 

28 Systematic review of 

quantitative and mixed method 

studies 

Explore the relationship between 

environment and mental health in 

rural settings 

Bowler et al., 

2010 

25 Systematic review and meta-

analysis, included observational 

and experimental studies 

included 

Compare measurements of health or 

wellbeing in natural and synthetic 

environments. 

Britto et al., 2022 24 Meta-analysis To assess the magnitude of the 

effects on both performance efficacy 

and performance efficiency, as well 

as on wellbeing of exercising in 

natural vs indoor settings, using the 

process of systematic review 

followed by meta-analysis. 

Britton et al., 

2020 

33 Systematic review included only 

studies with interventions, both 

qualitative and quantitative 

To address the gap in understanding 

the impacts of blue space within 

existing interventions for targeted 

individuals. 

Coon et al., 2011 11 Systematic review, narrative 

synthesis of randomised and 

nonrandomised controlled trials 

To compare the effects on mental 

and physical wellbeing in natural 

environments compared with 

physical activity indoors. 

 

Coventry et al., 

2021 

50 Systematic review and meta-

analysis of randomised 

controlled and noncontrolled 

trials 

To review controlled and 

uncontrolled evidence for outdoor 

NBIs to identify which are most 

effective, or what format and dose is 

most efficacious. 

Gascon et al., 

2017 

35 Systematic review of 

quantitative studies (incl. 

ecological, longitudinal, cross-

sectional, experimental) 

To systematically review the current 

quantitative evidence on human 

health and well-being benefits of 

outdoor blue spaces. 

Jabbar et al., 

2021 

46 Systematic review of 

quantitative studies (incl. 

correlations and comparison) 

To analyse the significance of urban 

green spaces for human wellbeing 

Lackey et al., 

2021 

51 Systematic review of 

quantitative, qualitative and 

mixed-method research 

To conduct a systematic review of 

available research regarding the 

potential mental-health benefits of 

nature-based recreation. 

Menardo et al., 

2021 

22 Meta-analysis of quantitative 

research 

Estimate how much natural 

environments are perceived as being 

more restorative than urban 

environments. 

Nguyen et al., 

2021 

68 Systematic review of 

quantitative research 

Examine whether particular green 

space types and qualities have been 

shown to provide health benefits and 

if so, which specific types and 

qualities, and which health outcomes. 

Richardson et al., 

2016 

15 Systematic review and meta-

analysis of quantitative research 

To present the evidence to support 

the use of an existing evolutionary 

functional model of affect regulation 

(the three circle model of emotion) 

that provide a tripartite framework in 

which to consider the mental 

wellbeing benefits of nature and to 
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guide nature based wellbeing 

interventions. 

Shuvo et al., 2020 22 Qualitative and quantitative 

synthesis 

To explore and synthesize the quality 

of greenspace-health studies reported 

from low- and middle-income 

countries 

Smith et al., 2021 25 Systematic review and meta-

analysis of quantitative research 

To explore the benefits of blue 

spaces in urban context. 

Thompson et al., 

2011 

11 Narrative synthesis of 

quantitative, experimental 

research 

To compare the effects on mental 

and physical wellbeing, health 

related quality of life and long-term 

adherence to physical activity, of 

participation in physical activity in 

natural environments compared 

with physical activity indoors. 

Volker et al., 

2011 

36 Systematic review of qualitative, 

quantitative (cross-sectional and 

experimental) research and 

theoretical papers 

To provide a systematic, qualitative 

meta-analysis of existing studies that 

are relevant to blue space and human 

wellbeing. 

Zhang et al., 2021 26 Systematic review and meta-

analysis of quantitative research 

To synthesise current evidence on 

the pathways linking objectively-

measured greenspace exposure and 

mental health using a systematic 

review approach. 

The reviews noted the urgent need to employ a longitudinal study design when assessing the impact of green space 

on wellbeing. Furthermore, they called for more rigorous methods, more random controlled trials and precise 

research questions when designing research. Lackey et al. (2021) suggested that researchers need to be more specific 

about the measures and models they use to ensure that studies can be compared when assessing wellbeing. Coventry 

et al. (2021) suggested that the quality of green space should be assessed when evaluating the impact on wellbeing, 

as it makes a difference to individuals. Finally, research with a more diverse population and differentiating between 

the percentage of blue and green spaces should be noted. It may influence participants self-reported wellbeing 

assessed after engaging in a nature-based intervention.  

One review (Britton et al., 2020) focused on blue water interventions. Most are related to coastal/saltwater 

interventions, followed by freshwater and mixed interventions. They all took place in rural and urban areas. They 

showed a range of positive outcomes, such as increased self-esteem, self-efficacy, social confidence, resilience, 

mood, and enhanced social relationships. It is important to note that some of the blue space interventions were 

related to adverse outcomes. However, they were primarily associated with clinical participants.   

The authors of the reviews called for more rigorous research designs and more longitudinal studies. They suggested 

that future research should employ more validated measures, as many studies used instruments that could not be 

compared with other research. Also, they asked for a more rigorous description of participant characteristics and 

more diversity in participant selection. In addition, they suggested that socio-cultural differences should be explored, 

and rich descriptive data could help understand the intricacies between samples. Finally, many studies presenting 

interventions did not mention their length (Britton et al., 2020). 

Many of the studies included in this review of reviews included participants experiencing mental health issues and 

provided evidence of their impact on reducing mental illness, e.g., reduction in symptoms of depression. This review 

highlighted the importance of blue and green space researchers to expand their research and systematic reviews to 

non-clinical populations when measuring wellbeing. After all, the clinical population represents approximately 26-

28% of society (WHO, 2022b), and Positive Psychology Interventions that include Nature-Based Interventions are 

primarily designed for a healthy population to help them improve moderate levels of wellbeing and reach emotional, 

psychological and social flourishing (see Burke, 2021 for a review). Thus, more research is required to explore the 
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positive outcomes of nature in the context of a healthy population to encourage the majority of people to engage in 

nature. 

Furthermore, the review of reviews highlighted the urgent need for researchers to identify a clear wellbeing 

framework when assessing the impact of blue and green spaces on wellbeing. Systematic reviews noted that 

definitions of wellbeing varied across the studies, making it difficult to establish their theoretical stance. Whilst 

some acknowledged the difference between mental health and mental illness, most studies mixed terminology 

making it difficult to discern their results. Future research assessing the impact of blue and green spaces needs to 

ensure a clear definition of wellbeing and theoretical perspectives so that the benefit and outcomes of the research 

output can be maximised. 

Only one systematic review delved into the difference between psychological, subjective and social wellbeing 

(Jabbar et al., 2021). The review highlighted significant differences in the impact of green spaces on various types 

of wellbeing. Subjective wellbeing refers to higher levels of positive affect, lower levels of negative affect and life 

satisfaction (Diener, 2012); Psychological wellbeing refers to personal growth, self-acceptance, autonomy, 

environmental mastery, positive relationships, and purpose in life (Ryff, 2014). Finally, social wellbeing refers to 

various components such as social contribution, social integration, social actualisation, social acceptance, and social 

coherence (Keyes, 1998). They are conceptually different models and approaches to measuring wellbeing, which 

explains why different types of nature impact them differently. The nuances of the impact of green spaces on a 

variety of wellbeing models need to be explored as it can help us understand how individuals can engage in blue 

and green spaces to maximise their positive impact on their wellbeing. Furthermore, future green space wellbeing 

research could expand beyond these three models into differences between flourishing models and components of 

wellbeing to create a more comprehensive picture of wellbeing. 

When assessing green space benefits, many positive affect outcomes were mentioned in systematic reviews, e.g. 

happiness, vitality, restorative feeling, pleasantness, calmness, pride or positive mood. In contrast, scarcity of 

research on positive cognitive outcomes were highlighted, such as self-esteem. This imbalance in green space 

research means that those eudaimonic aspects of wellbeing remain largely unknown. They are the deeper-level 

wellbeing outcomes that provide a long-lasting positive impact on individuals and make their lives worth living. 

Ignoring them when assessing benefits of green spaces, points to incomplete perspective on the psychological 

impact of green spaces. They may include components from a range of positive psychology wellbeing frameworks 

(see Hone et al., 2015 and Willen et al., 2022 for review). Therefore, future green and blue space research and 

associated systematic reviews should expand beyond measuring merely positive affect in the context of wellbeing 

benefits. 

Furthermore, the systematic reviews highlighted that more validated scales should be used to assess wellbeing in 

future research. Evaluating impact using alternative scales or no scales at all resulted in a range of generic outcomes 

of positive affect being reported in the context of blue and green spaces. In the last two decades, research on positive 

emotions has progressed significantly. With new theories of positive emotions, such as the Broaden and Build theory 

(Fredrickson, 1998), the Positivity Resonance (Fredrickson, 2013), Taxonomy of Positive Emotions (Keltner & 

Cowen, 2021), researchers explore the nuances of positive emotions and differentiate between the impact of specific 

emotions on participants’ health and wellbeing. Future research should explore a range of emotions associated with 

nature and the differences between them, e.g., awe, elevation, curiosity, and pride and how each one impacts 

different aspects of wellbeing in positive and negative ways. This nuanced approach to positive outcomes may play 

a significant role in the relationship between green spaces and wellbeing.   

What constricts systematic review insights are the original studies’ research questions and findings. Therefore, 

following this review of reviews, more research is recommended to be published that examines positive aspects of 

wellbeing in this context. Future studies should explore the eudaimonic impact of nature on wellbeing, such as 

meaning, purpose or psychological engagement. Also, in relation to the factors impacting wellbeing, future research 

may focus on concepts such as optimism, emotional stability, and character strengths.  

Most of the systematic reviews called for more longitudinal research. This is particularly relevant to the positive 

outcomes measured, especially positive affect. Positive emotions are fleeting, which is why the concept of happiness 

based on affective change has been challenged in psychological literature (e.g., Ryff, 2022). Furthermore, the impact 

of positive psychology interventions is usually relatively short (Lyubomirsky et. al, 2005). What improves the 
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longevity of impact is helping individuals improve eudaimonic aspects of wellbeing instead of a systematic review 

affect and often small changes in how the interventions are introduced could make a difference (Keyes et al., 2010; 

Trom & Burke, 2022). Thus, for green space interventions to show more lasting change, the assessment of 

interventions should be expanded beyond the measure of positive affect, and more longitudinal studies should be 

introduced to show the lasting benefits of nature. 

The current review has also noted the need for more meta synthesis, as of qualitative research could explore the 

meaning of nature for individuals. For example, do people believe they have a spiritual connection with trees or 

with the water and does this increase their sense of wellbeing when in natural spaces? Is spending time in nature 

considered a relational activity of connecting with spirit or the universe? 

The current review of reviews was the first one to highlight the gap in relation to the assessment, conceptual 

frameworks and findings concerning the impact on blue and green spaces on wellbeing. It put a spotlight on the 

importance and meaning of exploring positive outcomes in blue and green spaces’ research. Finally, it provided a 

range of future directions that green and blue spaces research should explore in relation to wellbeing to enrich its 

findings. These findings can be used to design future green and blue spaces that impact different aspects of 

wellbeing. 

Despite its strengths, the current review of reviews comes with three main limitations. First, the primary studies 

were not included in the review; instead, the systematic reviews of the studies were analysed. This means that our 

perspective is influenced by the authors of systematic reviews’ perspectives. Second, only reviews published in 

English were included, despite several non-English systematic reviews being published. Third, the review focused 

on wellbeing as a psychological construct. As mentioned in the review, studies are emerging that show objective 

physiological changes that exposure to nature can benefit health. Many of these physiological changes are correlated 

with improvements in wellbeing, as perceived from the positive psychological perspective, e.g. HRV changes that 

impact the nervous system making us feel calm and safe. Therefore, the review is limited by not looking at 

physiological changes and their correlations with wellbeing. Such a focus would allow the authors to call for future 

research that uses objective physiological measures already known to correlate with wellbeing and/or combines 

physiological measures with validated psychological measurements of wellbeing (O’Boyle et al., forthcoming). For 

example, an epigenetic Vantage Sensitivity model considers the impact of genetic predisposition to positive 

experiences on wellbeing (Pluess, 2015). In the same vein, emerging research demonstrates the impact of 

environmental sensitivity as perceived via the Vantage Sensitivity model on how individuals connect with nature 

(see Setti & MacIntyre, forthcoming, for review). Thus, a positive physiological impact on wellbeing must be 

considered part of the positive psychology approach to blue and green spaces.  
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