


Minireview Article
URBAN GREEN SPACE AND ITS IMPACT ON THE HEALTH OF URBAN RESIDENTS 
Abstract:
Urban green spaces (UGS) are important to enhance the health and well-being of the urban dwellers due to their multifaceted physical, psychological, and environmental values. Natural environments have been demonstrated to recover attention and cognitive functioning, decrease chronic stress, and promote healthy sleeping patterns by regulating circadian rhythms. 
Green spaces promote physical activity (especially among the elderly), and this would help in maintaining cardiovascular fitness, metabolic processes, and low obesity, type 2 diabetes, and stroke. They also ease social interaction and build community relations and a sense of place, which makes a positive impact on mental health. 
UGS has a positive effect on immunological advantages by exposure to good microorganisms and vitamin D synthesis through receiving ample amounts of sunlight during outdoor exercise. Additionally, urban vegetation has ecological and human health benefits by reducing air pollution, noise, and urban heat islands, all of which have detrimental effects on the environment.
Green space availability has been associated with improved behavioral outcomes, lower risk of attention deficit disorders, and better cognitive development in children. 
UGS is a crucial component of sustainable and healthy cities because, when considered collectively, the research shows that green space integration and preservation in urban landscapes is essential to decrease pressures on the environment, enhance physical and mental well-being, and promote social cohesion.
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INTRODUCTION
By 2030, there will be five billion people living in cities worldwide due to the ongoing rapid growth of urbanization. The urban environment will be severely strained by large populations moving into cities, which will eventually result in a reduction in urban green space and quality of life. However, problems like unsustainable population growth, uncontrolled urban development, and growing environmental pollution have emerged with the expansion of cities and increased urbanization in recent decades (Wolch et al., 2014). Urban planners and locals overlook, rezone, or infringe upon UGS in order to make room for land uses that have higher economic benefits, such as commercial, residential, and industrial purposes, as the demand for urban land rises (Amoako and Adom-Asamoah, 2018).
The term "urban green space" (UGS) refers to any area that is covered in vegetation. Urban forests, grasslands, gardens, recreational areas, planted trees along streets, and other permeable surfaces can be called UGS. One of the most crucial elements of urban landscapes is considered to be urban green areas. They offer several advantages, including better air and water quality, sanitation, aesthetic value, recreational activities, environmental protection, and biodiversity, and they can influence how a city is seen by others (Nazila A. et al., 2024). In addition to locations with "natural surfaces" or "natural settings," urban green spaces can also include specific types of urban vegetation, including street trees, as well as "blue space," which refers to aquatic structures like ponds and coastal areas. Public parks are typical urban green spaces; other definitions may include private gardens, forests, children's play areas, non-amenity areas (like roadside verges), riverside walkways, beaches, and so on. In terms of its effects on health and well-being, there is currently no widely recognized definition of urban green space (Urban Green Spaces and Health, 2016).
Urban green space is emphasized in the United Nations' Sustainable Development Goal (SDG) 11 on sustainable cities and communities (United Nations, 2016). Land that is partially or completely covered in greens (such as grass, trees, shrubs, or other vegetation) is referred to as UGS. Parks, urban forests, playgrounds, gardens, undeveloped green spaces, and nature reserves fall under this category (Mahdavinejad and Abedi, 2011; Mell, 2014; World Health Organization, 2016). 
According to the World Health Organization (World Health Organization, 2016), UGS has important ecological and health roles in many urban agglomerations, such as controlling climate, strengthening flood control, encouraging biodiversity, and improving air quality. In comparison to other metropolitan areas, green infrastructure (trees, parks, forests, and green roofs) has a better degree of thermal comfort, according to a review of research published in 2010 (Bowler et al., 2010).
New research methods in the twenty-first century offer chances to investigate the mechanisms underlying relationships between green space and health (Urban Green Spaces and Health, 2016). Now let’s dive deep into how UGS affects the health of urban dwellers.
2. UGS AND ITS IMPACT ON HUMAN HEALTH
According to the WHO (2010a) report on urban design, the environment, and health, green spaces can have a favorable impact on social and psychological well-being, physical activity, air quality, and noise exposure (Urban Green Spaces and Health, 2016). A related WHO (2010b) research report assessed how green spaces affect physical activity and how they can lessen inequalities in public health (Urban Green Spaces and Health, 2016). 
2.1 Role of Outdoor Environments in Active Lifestyles and Physical Health
According to Bedimo-Rung et al. (2005), providing appealing urban green space can motivate people to spend a bit longer outdoors to engage in physical activity. In particular, many older people struggle to maintain moderate levels of physical activity; therefore, it is important for public health to provide green spaces that encourage older people to be active, even at a moderate scale. 
Access to and usage of green areas among working-age adults, children, and senior citizens has been linked to leisure walking, increased physical activity, and decreased inactive time, according to numerous research studies conducted in different countries (Wendel‐Vos et al., 2004; Epstein et al., 2006; Kaczynski & Henderson, 2007; Kaczynski et al., 2008; Sugiyama & Ward Thompson, 2008; Sugiyama et al., 2009; Cochrane et al., 2009; Astell‐Burt et al., 2013; Schipperijn et al., 2013; Lachowycz and Jones, 2014; Sugiyama et al., 2014; Gardsjord et al., 2014; James et al., 2015). Bjork et al. (2008) and De Jong et al. (2012) discovered a positive correlation between improved self-assessed health and higher levels of physical activity in the neighborhood and high-quality green spaces.
Studies suggest restorative physiological reactions to seeing or being in green space, such as decreased heart rate (Ottosson & Grahn, 2005; Ulrich et al., 1991), blood pressure (Hartig et al., 2003), skin conductance, and muscle tension (Ulrich et al., 1991). In addition to preventing obesity, cancer, and osteoporosis, physical activity has been demonstrated to enhance cardiovascular health, mental health, neurocognitive development, and overall well-being (Owen et al., 2010). 
Grazuleviciene et al. (2015) discovered that walking in a park reduced heart rate and diastolic blood pressure more than walking on a busy city street in Lithuanian intervention research. They propose that walking in a park or other green area could be promoted as a kind of coronary artery disease rehabilitation.
2.2 Chronic Disease Prevention through Active Living
It is generally recognized that lifestyle modifications that increase physical activity and decrease obesity can prevent type 2 diabetes mellitus. Consequently, there are "significant associations between neighborhood greenness and reduced odds of having type 2 diabetes mellitus (Astell-Burt et al., 2014; Maas et al., 2009; Bodicoat et al., 2014)," suggesting that access to green spaces may prevent diabetes by encouraging more active lifestyles. Residential proximity to green space has been linked to higher survival rates following ischemic stroke (Wilker et al., 2014) and a lower risk of stroke mortality in the United States (Hu et al., 2008). According to Castro et al. (2013), "There is some evidence that using green space for food growing may influence physical activity and social well-being and encourage a healthy diet, thereby reducing obesity."
2.3 Cognitive Benefits and Restoration of Directed Attention
According to Attention Restoration Theory (Kaplan and Kaplan, 1989; Kaplan, 1995; Kaplan, 2001; Kaplan and Kaplan, 2011), involuntary attention to rich and engaging stimuli in natural environments enhances performance in cognitively demanding activities. There are two sorts of attention in humans: fascination, or effortless involuntary attention, and directed attention, which requires effort and therefore is limited. This scarce resource is depleted when working on particular tasks that call for direct attention, but involuntary attention, which is made easier in natural settings, restores it and enhances cognitive function (Urban Green Spaces and Health, 2016). Additionally, it was demonstrated that walking in natural settings yields greater short-term cognitive benefits than walking in an urban residential setting (Gidlow et al., 2016).
2.4 Cognitive and Behavioral Benefits for Children
There is some evidence that children's cognitive development may be impacted by their exposure to green spaces. Dadvand et al. (2015) demonstrated a positive correlation between measures of cognitive development in elementary school students and exposure to green space, including surrounding greenness at home, school, and during commuting. Reduced exposure to air pollution acted as a partial mediating factor in this connection. Green areas have also been related to better development, less problematic behavior, and a lower risk of ADHD, according to other research (Amoly et al., 2014; Faber Taylor & Kuo, 2011; van den Berg & van den Berg, 2011; Markevych et al., 2014).
2.5 Stress Reduction and Psychological Benefits
UGS can also assist in dealing with the psychological requirements of urban populations (Ignatieva et al., 2011; Nazila A. et al., 2024). According to Roe et al. (2013), Ward Thompson et al. (2012), and Beil & Hanes (2013), exposure to green space lowers chronic stress in adults living in deprived urban neighborhoods. According to the psycho-physiological stress reduction theory, people who are under a lot of stress may benefit from interaction with nature, such as views of natural environments, since it can help them feel happier (Ulrich, 1983; Ulrich et al., 1991). Exposure to non-threatening natural stimuli causes a parasympathetic nervous system response, which results in feelings of improved well-being and relaxation because humans are naturally inclined to find these stimuli calming (Urban Green Spaces and Health, 2016).
When compared to other possible pathways to health, studies of green spaces and health have shown stronger evidence for stress reduction and mental health benefits (reviewed by de Vries, 2010; Gascon et al., 2015). While a study conducted in Spain (Triguero-Mas et al., 2015) found that increased exposure to green space was associated with improved physical and mental health throughout all socioeconomic strata and genders, an Australian study found that perceived neighborhood greenness had a greater relationship with mental health compared to physical health (Sugiyama et al., 2008).
It has been demonstrated that people who live in urban areas with more green space have lower levels of stress and better well-being than controls who have less green space available (White et al., 2013a). Higher neighborhood greenery levels were associated with lower levels of stress, anxiety, and depression, according to a US study (Beyer et al., 2014). 
2.6 Sunlight Exposure, Vitamin D, and Human Health
Since humans obtain the majority of their vitamin D from sunlight and optimal levels of vitamin D are crucial for general health and well-being, particularly bone density, access to green space may promote higher levels of vitamin D and related health benefits if it encourages people to spend more time outside (Gillie, 2005). 
2.7 Promotes Healthy Sleep Patterns
While sleep deprivation has been connected to negative health outcomes like metabolic syndrome, cardiovascular morbidity and mortality, and neurocognitive diseases like dementia, adequate sleep is essential for optimal health (Schmid et al., 2015; Kohansieh & Makaryus, 2015; Miller, 2015).
According to an Australian study, residents of greener neighborhoods were less likely to get less than six hours of sleep (Astell-Burt et al., 2013). Therefore, access to green spaces may improve health by increasing people's exposure to natural daylight patterns, which helps to maintain circadian rhythms.
2.8 Immune System Regulation
Research conducted in Japan has shown links between forest visits and positive immunological responses, such as the development of anti-cancer proteins (Li et al., 2008). This implies that exposure to specific physical or chemical elements in the green area or the calm that the natural environment offers may be beneficial to immune systems. According to Lynch et al. (2014), children who were most exposed to particular allergens and germs during their first year of life were less likely to experience allergic sensitization and recurrent wheeze. Exposure to various microorganisms in natural settings is another proposed immunological pathway that may have an immunoregulatory effect (Rook, 2013).
2.9 Air Quality Regulation
At present, urban green areas have become crucial for preserving cities' natural equilibrium, reducing the consequences of climate change, and reducing air pollution (Bonenberg et al., 2019; Hussain et al., 2024; Naseri & Mostafazadeh, 2023). Urban green areas are now seen as both environmental resources and elements that enhance the quality of life for residents. According to Lee et al. (2015) and Wheeler et al. (2015), these areas can serve as organic filters to collect air pollutants and enhance urban air quality. Through carbon storage and sequestration, trees and other vegetation can lower air pollution levels and atmospheric carbon dioxide (Liu and Li, 2012; Manes et al., 2012; Vailshery et al., 2013; Nowak et al., 2013; Baró et al., 2014; Calfapietra et al., 2016). According to Madureira et al. (2015), urban populations in different countries (Portugal and France) have acknowledged the importance of green space in enhancing their perception of air quality.
2.10 Role of UGS in Urban Noise Reduction
According to research, "a well-designed urban green space can provide relief from urban noise, originating from non-natural sources, such as traffic" (González-Oreja et al., 2010; Irvine et al., 2009).  A study conducted in Uttar Pradesh, India (Pathak et al., 2008), demonstrated significant reductions in traffic noise pollution from vegetation belts of 1.5–3 m width and a similar height range, with greater noise reduction as noise frequency increased (peak attenuation occurred between 2.5 and 5 KHz). The researchers suggest that there is a psychological process at work in perceived noise reduction, particularly in the degree of noise attenuation that vegetation affects, because nearly all participants thought that a vegetation barrier could decrease noise. 
2.11 Urban Heat Island Effect and Heat-Related Health Risks
A significant public health concern is heat-related morbidity in urban areas (WHO and WMO, 2015). During heat waves and other extreme heat events, the urban heat island effect can pose a major health risk. It develops when impermeable heat-absorbing surfaces take the place of vegetation in metropolitan settings. Excessive heat exposure has been associated with higher rates of morbidity and mortality, particularly in vulnerable populations like the elderly (Smargiassi et al., 2009; Basagaña et al., 2011). An average cooling effect of about 1°C was found in a systematic review and meta-analysis of the literature on the impact of urban parks on urban air temperatures (Bowler et al., 2010).
2.12 Ecosystem Benefits of Urban Green Space
By lessening the effects of harsh weather and air pollution, green spaces can help enhance the health of urban ecosystems (LRTAP Working Group on Effects, 2013).  Humans, as well as other species living in urban environments, can benefit from green space's ability to reduce noise (Francis et al., 2009). According to Tan et al. (2015), urban greenery can contribute to a significant reduction in the urban heat island effect.
The location of greening and, more importantly, tree planting needs to be closer to the areas where human activity is concentrated (Ng et al. 2012). Mature trees and other UGS components have an effect on reducing high temperatures. However, asphalt has a major adverse effect (Skelhorn et al. 2014). According to Buyadi et al.'s 2013 study, vegetation has a beneficial effect on controlling extreme temperatures inside urban areas. 
According to statistics, parks may have an impact up to one kilometer from the park's perimeter, potentially reducing urban heat in larger surrounding metropolitan areas. Including bodies of water in the green area could provide more cooling benefits (Vě et al., 2013). Parks, street trees, and green roofs are examples of urban greenery that reduces the effects of urban heat islands, according to another review (Shisegar 2014).
2.13 Social Interaction and Sense of Community
According to Kim and Kaplan (2004), green space can play an important role in fostering social interactions and promoting a sense of community. Sense of place and place identity, in which the social and natural environment play specific roles, are important dimensions for human health because neuroscience has shown that place constitutes a distinct dimension in neuronal processing (Lengen & Kistemann, 2012).
3. CONCLUSION
The article is a synthesis of prominent research across the world showing that urban green spaces (UGS) have a significant contribution to improving physical, psychological, and environmental health of urban populations. UGS have proven to help cities adapt to climate change by reducing the effects of urban heat islands, improving air quality, and minimizing air pollution, which makes the city more liveable. In addition to these direct environmental outcomes, green spaces encourage physical exercise, socialization, and exposure to natural daylight and biodiversity that indirectly contribute to enhanced immune system and bone density, improved metabolic wellbeing, and reduced risk of obesity, type 2 diabetes & cardiovascular diseases.
The benefits of urban green spaces (UGS) are significant with respect to mental health, reducing psychosocial stress, supporting cognitive restoration, improving the quality of sleep, and boosting psychological well-being in a wide range of socioeconomic classes and age groups. Exposure to green surroundings by the children is associated with faster cognitive growth, reduced frequency of behavioral disorders, and lower cases of attentional disorders. Together, the evidence highlights the significance of UGS as the key urban ecosystem infrastructure, which works in both direct and indirect ways, impacting human health.
As cities get increasingly urbanized and climate-related health risks rise, the need to consider urban planning with carefully planned and broadly available green spaces should be treated as a public health necessity. Enhancing the legislative frameworks recognizing the UGS as inevitable infrastructure supporting health is a crucial step to building sustainable, resilient, and healthy cities.
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