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Health effects of exposure to nature.  

40 sources which are open access, include hyperlinks to easily find the articles and are in APA 

format. The health topics covered in relation to nature are stress, depression, anxiety, well-being, 

diabetes, etc. 

Literature Review 

Amoly, E., Dadvand, P., Forns, J., Lopez-Vicente, M., Basagana, X., Julvez, J., et al. (2014). 

Green and blue spaces and behavioral development in Barcelona schoolchildren: The 

BREATHE project. Environmental Health Perspectives, 122(12):1351–1358. PMID: 

25204008. https://doi.org/10.1289/ehp.1408215  

➢ More green space and longer use of that green space is related to lower issues of the factors 

on questionaries’ given to parents of children with ADHD, which included total difficulties, 

emotional symptoms, and peer relationship problems. 

Astell-Burt, T., Feng, X., Kolt, G.S. (2013). Does access to neighbourhood green space promote 

a healthy duration of sleep? Novel findings from a cross-sectional study of 259 319 

Australians. BMJ Open, 3(8). http://dx.doi.org/10.1136/bmjopen-2013-003094  

➢ An Australian study concluded that neighbourhoods with more green space had lower risk of 

short sleep (defined as less than 6 hours) which can affect health issues such as obesity and 

cardiovascular disease, however, more green space does not mean longer sleep. 
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Astell-Burt, T., Feng, X., Kolt, G.S. (2014). Is neighborhood green space associated with a lower 

risk of type 2 diabetes? Evidence from 267,072 Australians. Diabetes Care, 37:197–201. 

PMID: 24026544. https://doi.org/10.2337/dc13-1325  

➢ Residents near green space have lower risk of type 2 diabetes compared to residents with 

limited to no green space. 

Berman, M. G., Kross, E., Krpan, K. M., Askren, M. K., Burson, A., Deldin, P. J., Jonides, J. 

(2012). Interacting with nature improves cognition and affect for individuals with 

depression. Journal of affective disorders, 140(3), 300–305. 

http://dx.doi.org/10.1016/j.jad.2012.03.012  

➢ Being in nature is found to be helpful for those with major depressive order and improve 

their short-term memory and mood. 

Berto, R. (2014). The role of nature in coping with psycho-physiological stress: A literature 

review on restorativeness. Behavioral Sciences, 4(4):394–409. 

https://doi.org/10.3390/bs4040394  

➢ Exposure to nature reduces stress and fatigue, these environments are called restorative 

environments. Two theories based on this which argue that natural environments are more 

restorative than urban ones: Stress Recovery Theory (the driver to restoration is physiological 

stress) and Attention Restoration Theory (the driver to restoration is mental fatigue). 

Beyer, K.M.M., Kaltenbach, A., Szabo, A., Bogar, S., Nieto, F.J., Malecki, K.M. (2014). 

Exposure to neighborhood green space and mental health: Evidence from the survey of 

the health of Wisconsin. International Journal of Environmental Research and Public 

Health, 11(3):3453–3472. https://doi.org/10.3390/ijerph110303453  
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➢ An American study examining the relationship between green space and mental health in 

urban and rural areas concluded that more neighbourhood green space meant significantly 

lower levels of symptoms for depression, anxiety and stress. Tree canopy coverage was 

studied and there is said to be more difference is depressive symptoms when there is zero tree 

canopy versus 100% tree canopy compared to if they had private insurance versus uninsured. 

Cherrie, M., Shortt, N., Ward Thompson, C., Deary, I., & Pearce, J. (2019). Association Between 

the Activity Space Exposure to Parks in Childhood and Adolescence and Cognitive 

Aging in Later Life. International Journal of Environmental Research and Public 

Health, 16(4), 632. http://dx.doi.org/10.3390/ijerph16040632  

➢ Study focusing on relation of cognitive aging through exposure to green space in early 

childhood to later in life. The results show that green space, not only in residential areas but 

also on-route to school and at school, green space indicated better cognitive aging. 

Cox, D., Shanahan, D., Hudson, H., Fuller, R., Anderson, K., Hancock, S., & Gaston, K. (2017). 

Doses of Nearby Nature Simultaneously Associated with Multiple Health Benefits. 

International Journal of Environmental Research and Public Health, 14(2), 172. 

http://dx.doi.org/10.3390/ijerph14020172 

➢ Study explains that at a minimum of weekly ‘nature dose’, reduced levels of depression 

resulted which can lead to better health and lower financial costs from poor health. 

de Vries, S., Verheij, R.A., Groenewegen, P.P., Spreeuwenberg, P. (2003). Natural 

environments—healthy environments? An exploratory analysis of the relationship 

between greenspace and health. Environment and Planning A, 35(10):1717–1731. 

https://doi.org/10.1068/a35111  
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➢ Dutch article which states living in green spaces is helpful for housewives and elderly and 

even more so for those with lower education in terms of perceived symptoms, general health 

and psychiatric morbidity. 

Duncan, M., Clarke, N., Birch, S., Tallis, J., Hankey, J., Bryant, E., et al. (2014). The effect of 

green exercise on blood pressure, heart rate and mood state in primary school children. 

International Journal of Environmental Research and Public Health, 11(4):3678–3688. 

https://doi.org/10.3390/ijerph110403678  

➢ This article focused on primary-aged children who cycled in green space compared to 

exercise alone. The results show positive cardiovascular responses (blood pressure, heart 

rate) but did not show positive mood changes which could be attributed to the children being 

surveyed 15 minutes after exercising so the effects wore off. 

Fuertes, E., Markevych, I., Bowatte, G., Gruzieva, O., Gehring, U., Becker, A., et al. (2016). 

Residential greenness is differentially associated with childhood allergic rhinitis and 

aeroallergen sensitization in seven birth cohorts. Allergy, 71(10):1461–1471. PMID: 

27087129. https://doi.org/10.1111/all.12915  

➢ A large study (n=13,016) relating residential greenness with childhood allergies from 

Swedish, Australian, Canadian, Dutch, and German data. Greenness is related to childhood 

allergies, but the results varies by region (Canada showed insignificant, conflicting results). 

Grigsby-Toussaint, D.S., Turi, K.N., Krupa, M., Williams, N.J., Pandi-Perumal, S.R., Jean-

Louis, G. (2015). Sleep insufficiency and the natural environment: Results from the US 

Behavioral Risk Factor Surveillance System Survey. Prev Med, 78:78–84. 

PMID: 26193624 https://doi.org/10.1016/j.ypmed.2015.07.011  
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➢ An American study on adults concluded that having more green space led to reduced reports 

of insufficient sleep. 

Guggenheim, J.A., Northstone, K., McMahon, G., Ness, A.R., Deere, K., Mattocks, C., et al. 

(2012). Time outdoors and physical activity as predictors of incident myopia in 

childhood: A prospective cohort study. Investigative Ophthalmology & Visual Science, 

53(6):2856–2865. PMID: 22491403. https://doi.org/10.1167/iovs.11-9091  

➢ This study examined the effect of outdoor activity and physical activity separately on 

incidence of myopia (nearsightedness) in children. More outdoor activity is related to less 

incidence of myopia, and to a lesser extent, physical activity had relation as well.  

Han, J.W., Choi, H., Jeon, Y.H., Yoon, C.H., Woo, J.M., Kim, W. (2016). The effects of forest 

therapy on coping with chronic widespread pain: Physiological and psychological 

differences between participants in a forest therapy program and a control group. Int J 

Environ Res Public Health, 13(3):255. https://doi.org/10.3390/ijerph13030255  

➢ Adults experiencing chronic widespread pain were spilt into groups, one being the forest 

therapy program and the other being the control. The forest therapy group showed significant 

decreases in pain and depression, physiological improvement, increase in immune 

competence, and significant improvement in health-related quality of life. 

He, M., Xiang, F., Zeng, Y., Mai, J., Chen, Q., Zhang, J., et al. (2015). Effect of time spent 

outdoors at school on the development of myopia among children in china: A randomized 

clinical trial. JAMA: The Journal of the American Medical Association, 314(11):1142–

1148. PMID: 26372583. https://doi.org/10.1001/jama.2015.10803  

https://doi.org/10.1167/iovs.11-9091
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➢ Over 3 years, reduced rates of myopia (nearsightedness) in children were the result of 40 

additional minutes of outdoor activity.  

Hoffimann, E., Barros, H., & Ribeiro, A. (2017). Socioeconomic Inequalities in Green Space 

Quality and Accessibility—Evidence from a Southern European City. International 

Journal of Environmental Research and Public Health, 14(8), 916. 

http://dx.doi.org/10.3390/ijerph14080916  

➢ High obesity in low socioeconomic neighbourhoods in Portugal are thought to be the result 

of inaccessible and poor quality (little equipment for activity, safety issues and damage) 

parks. 

James, P., Hart, J.E., Banay, R.F., Laden, F. (2016). Exposure to greenness and mortality in a 

nationwide prospective cohort study of women. Environmental Health Perspectives, 

124(9): 1344–1352. PMID: 27074702. https://doi.org/10.1289/ehp.1510363  

➢ Study focusing on women concluded that residential green space and vegetation was 

associated with reduced mortality. This could be due to plants reducing harmful exposures, 

increasing social engagement, and improving mental health. 

Kardan, O., Gozdyra, P., Misic, B., Moola, F., Palmer, L.J., Paus, T., et al. (2015). Neighborhood 

greenspace and health in a large urban center. Scientific Reports, 5:11610. PMID: 

26158911. https://doi.org/10.1038/srep11610  

➢ A study in Toronto, urban neighbourhoods with more trees was self-reported to have 

significantly higher health perception and significantly less cardio-metabolic conditions. 

Having 10 trees is comparable to the perceived health from additional $10,000 in income or 

being 7 years younger. 

http://dx.doi.org/10.3390/ijerph14080916
https://doi.org/10.1289/ehp.1510363
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Kim, J.H., Lee, C., Sohn, W. (2016). Urban natural environments, obesity, and health-related 

quality of life among Hispanic children living in inner-city neighborhoods. Int J Environ 

Res Public Health, 13(1):E121. https://doi.org/10.3390/ijerph13010121 

➢ An American study focusing on obesity of Hispanic children concluded that tree’s abundance 

and large size meant better health-related quality of life (HRQOL). Better HRQOL was seen 

in children who live near areas where tree patches are further apart. 

Kuo, F., Faber Taylor, A. (2004). A potential natural treatment for attention-deficit/hyperactivity 

disorder: Evidence from a national study. American Journal of Public Health, 

94(9):1580–1586. https://doi.org/10.2105/AJPH.94.9.1580  

➢ Natural green spaces significantly reduce symptoms of ADHD in children, compared to 

indoor and manufactured outdoor spaces, accounting for factors such as age, gender, income, 

community types, geographic regions, and diagnoses. 

Lachowycz, K., Jones, A.P. (2011). Greenspace and obesity: A systematic review of the 

evidence. Obesity Reviews, 12(5):e183–e189. PMID: 21348919. 

https://doi.org/10.1111/j.1467-789X.2010.00827.x  

➢ Systematic review of studies that relate access to green space and physical activity, weight 

status, and health conditions related to high weight showed mostly positive association, but 

the results were inconsistent due to factors such as age and socioeconomic status. 

Larson, L.R., Jennings, V., Cloutier, S.A. (2016). Public parks and wellbeing in urban areas of 

the United States. PLOS One, 11(4). PMID: 27054887. 

https://doi.org/10.1371/journal.pone.0153211 
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➢ The quantity of urban parks improves well-being and quality of life, through the Gallup-

Healthways Wellbeing Index which focuses on physical, community, social, financial, and 

purpose. 

Li, Q., Morimoto, K., Kobayashi, M., Inagaki, H., Katsumata, M., Hirata, Y., et al. (2008). 

Visiting a forest, but not a city, increases human natural killer activity and expression of 

anti-cancer proteins. International Journal of Immunopathology and Pharmacology, 

21(1):117–127. PMID: 18336737. https://doi.org/10.1177/039463200802100113  

➢ The study concludes that visiting forests (compared to visiting the city) increase human 

natural killer activity (critical to the immune system for responding to viruses and tumors), 

the number of NK cells, and levels of intracellular anti-cancer proteins which lasted for more 

than 7 days after exposure. This increase may be due to trees releasing phytoncides and lower 

stress hormones.  

Maas, J., Verheij, R.A., de Vries, S., Spreeuwenberg, P., Schellevis, F.G., Groenewegen, P.P. 

(2009). Morbidity is related to a green living environment. Journal of Epidemiology and 

Community Health, 63(12):967–973, PMID: 19833605. 

➢ Prevalence of anxiety disorder and depression is lower in neighbourhoods with green, more 

so in children and those in lower socioeconomic status. 

Macintyre, V. G., Cotterill, S., Anderson, J., Phillipson, C., Benton, J. S., & French, D. P. 

(2019). “I Would Never Come Here Because I’ve Got My Own Garden”: Older Adults’ 

Perceptions of Small Urban Green Spaces. International Journal of Environmental 

Research and Public Health, 16(11), 1994. http://dx.doi.org/10.3390/ijerph16111994 

➢ Focusing on the effects of small green spaces in large British city on those aged 60 and 

https://doi.org/10.1177/039463200802100113


 

above. The semi-structured interview style of study showed that large parks were more likely 

to be used however, small green spaces were less so because they felt it was not theirs to use 

which could affect the possible health benefits of green spaces. 

Maller, C., Townsend, M., Pryor, A., Brown, P., & Leger, L. S. (2005). Healthy nature healthy 

people: ‘contact with nature’ as an upstream health promotion intervention for 

populations. Health Promotion International, 21(1), 45–54. 

http://dx.doi.org/10.1093/heapro/dai032  

➢ Article suggests that nature is important for human health and well-being, speciafically parks 

and reserves due to ease of access.  

Mao, G., Cao, Y., Wang, B., Wang, S., Chen, Z., Wang, J., et al. (2017). The salutary influence 

of forest bathing on elderly patients with chronic heart failure. International Journal of 

Environmental Research and Public Health, 14(4):368. 

https://doi.org/10.3390/ijerph14040368  

➢ Elderly patients with chronic heart failure were split into two groups, one going to a forest 

and the other an urban setting. The patients who went to the forest experienced therapeutic 

effects such as lower oxidative stress levels and decreased inflammatory activation (increase 

of these indicators would increase risk of heart failure). 

Ming, K., Michael, B., Catherine, J. (2019). Do Experiences With Nature Promote Learning? 

Converging Evidence of a Cause-and-Effect Relationship. Frontiers in Psychology, 10, 

305. https://doi.org/10.3389/fpsyg.2019.00305 

➢ Nature-based learning (NBL) improves stress levels and physical activities and fitness for 

students, thereby improving their health and ability to learn more effectively. NBL means 

http://dx.doi.org/10.1093/heapro/dai032
https://doi.org/10.3390/ijerph14040368
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having programs and activities like nature walks, outdoor classes, views of nature through 

classrooms, etc. 

Park, S.H., Mattson, R.H. (2008). Effects of flowering and foliage plants in hospital rooms on 

patients recovering from abdominal surgery. HortTechnology, 18(4):563–568. 

https://doi.org/10.21273/HORTTECH.18.4.563  

➢ In post-operative care (appendectomy in this case), patients having plants in their rooms had 

significantly less intake of painkillers, more positive physiological responses (heart rate, 

lower ratings of pain, anxiety, and fatigue), and higher satisfaction about their rooms 

compared with patients without plants in their rooms. 

Preuß, M., Nieuwenhuijsen, M., Marquez, S., Cirach, M., Dadvand, P., Triguero-Mas, M., 

Gidlow, C., et al. (2019). Low Childhood Nature Exposure is Associated with Worse 

Mental Health in Adulthood. International Journal of Environmental Research and 

Public Health, 16(10), 1809. http://dx.doi.org/10.3390/ijerph16101809 

➢ This study explored the impact of natural outdoor environment (NOE) exposure during 

childhood to mental health in adulthood. The results show that adults with low level NOE 

exposure during childhood had significantly worse mental health than adults with high level 

NOE exposure. 

Prince, S. A., Kristjansson, E. A., Russell, K., Billette, J.-M., Sawada, M., Ali, A., Tremblay, M. 

S., et al. (2011). A Multilevel Analysis of Neighbourhood Built and Social Environments 

and Adult Self-Reported Physical Activity and Body Mass Index in Ottawa, 

Canada. International Journal of Environmental Research and Public Health, 8(10), 

3953–3978. http://dx.doi.org/10.3390/ijerph8103953 

https://doi.org/10.21273/HORTTECH.18.4.563
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➢ Study on overweight/obese men and women concluded that more green space was associated 

with lower likelihood of physical activity and higher likelihood of obesity in men. 

Alternatively, in women, green space was associated with lower likelihood of obesity. 

Reid, C., Clougherty, J., Shmool, J., & Kubzansky, L. (2017). Is All Urban Green Space the 

Same? A Comparison of the Health Benefits of Trees and Grass in New York 

City. International Journal of Environmental Research and Public Health, 14(11), 1411. 

http://dx.doi.org/10.3390/ijerph14111411   

➢ Study in an urban setting concluded that green space outside of parks (especially trees) 

improved self-reported health, therefore urban street tree planting may be beneficial for 

resident’s health. 

Ruokolainen, L., von Hertzen, L., Fyhrquist, N., Laatikainen, T., Lehtomaki, J., Auvinen, P., et 

al. (2015). Green areas around homes reduce atopic sensitization in children. Allergy, 

70(2):195–202. PMID: 25388016. https://doi.org/10.1111/all.12545  

➢ A study from Finland and Estonia focusing on those aged 0.5-20 years old concluded that 

more green space is related to lower risk of atopic (related to allergies) sensitization. 

Exposure to green environments in children’s early-life is particularly important.  

Song, C., Ikei, H., Igarashi, M., Takagaki, M., Miyazaki, Y. (2015). Physiological and 

psychological effects of a walk in urban parks in fall. International Journal of 

Environmental Research and Public Health, 12(11):14216–14228. PMID: 26569271. 

➢ Evidence-based research shows that taking walks in an urban park versus a city area resulted 

in significantly lower heart rate, higher parasympathetic nerve activity, and lower 

sympathetic nerve activity and less negative emotions and anxiety.  

http://dx.doi.org/10.3390/ijerph14111411
https://doi.org/10.1111/all.12545


 

Stark, J.H., Neckerman, K., Lovasi, G.S., Quinn, J., Weiss, C.C., Bader, M.D.M., et al. (2014). 

The impact of neighborhood park access and quality on body mass index among adults in 

New York City. Preventive Medicine, 64:63–68. PMID: 24704504. 

https://doi.org/10.1016/j.ypmed.2014.03.026  

➢ The BMI of adults (relating to obesity) in New York City were lower in areas with bigger 

and cleaner park spaces compared to areas with smaller and less clean green spaces which 

was associated with higher BMI. Characteristics that affect park usage like distance were 

controlled. 

Sturm, R., Cohen, D. (2014). Proximity to urban parks and mental health. The Journal of Mental 

Health Policy and Economics, 17(1):19–24. PMID: 24864118. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049158/  

➢ This American study examining proximity to green space and mental health concluded that 

they are significantly related, but relations with stress or anxiety was not significant. Physical 

activity does not affect the association between proximity of an urban park and mental health 

when it was controlled.  

Thiering, E., Markevych, I., Bruske, I., Fuertes, E., Kratzsch, J., Sugiri, D., et al. (2016). 

Associations of residential long-term air pollution exposures and satellite-derived 

greenness with insulin resistance in German adolescents. Environmental Health 

Perspectives, 124(8):1291–1298. PMID: 26863688. https://doi.org/10.1289/ehp.1509967  

➢ Exposure to long-term air pollution and residential green space are shown to have effects on 

the prevalence of insulin resistance (which is the precursor to type 2 diabetes) in adolescents.  

https://doi.org/10.1016/j.ypmed.2014.03.026
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4049158/
https://doi.org/10.1289/ehp.1509967


 

Ward Thompson, C., Aspinall, P., Roe, J., Robertson, L., Miller, D. (2016). Mitigating stress and 

supporting health in deprived urban communities: The importance of green space and the 

social environment. International Journal of Environmental Research and Public Health, 

13(4):440. https://doi.org/10.3390/ijerph13040440  

➢ Study with sampled neighbourhoods in Scotland, United Kingdom concluded that the more 

green space and access a community had, the levels of perceived stress decreased. Social 

isolation and place belonging were the main predictors of stress. 

Wheeler, B.W., Lovell, R., Higgins, S.L., White, M.P., Alcock, I., Osborne, N.J., et al. (2015). 

Beyond greenspace: an ecological study of population general health and indicators of 

natural environment type and quality. International Journal of Health Geographics, 

14:17. https://doi.org/10.1186/s12942-015-0009-5  

➢ The type of greenspace is important in relation to general health and well-being. Factors 

include density of protected areas, diversity of cover, and bird species. However, poor water 

quality was associated with better population health. 

Zhang, Y., Van den Berg, A., Van Dijk, T., & Weitkamp, G. (2017). Quality over Quantity: 

Contribution of Urban Green Space to Neighborhood Satisfaction. International Journal 

of Environmental Research and Public Health, 14(5), 535. 

http://dx.doi.org/10.3390/ijerph14050535 

➢ Dutch article which shows that accessibility and usability of green spaces leads to improved 

satisfaction in neighbourhoods.  
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