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Overview of literature on physical neighborhood environmental characteristics in relation to mediators, health outcomes and healthcare utilization.

	Physical neighborhood characteristics 
	Study outcomes

	
	Mediators[footnoteRef:1] [1:  Mediators were health-related behavior, stress-level, eating habits, participation, and willingness to use healthcare.] 


	Self-perceived health / mental health[footnoteRef:2]/ well-being [2:  Mental health = Self-perceived and objective diagnoses of mental health problems.] 

	Diseases & mortality
	Healthcare utilization

	Degree of urbanization
Density, land use mix, sprawl, Urbanity  
	Land use mix and high density seems to encourage transit use for work and shopping trips (1). A review showed that in North America (but not in other continents) land use mix and sprawl is associated with weight status (2). Systematic review and meta-analysis on elderly showed evidence for an association of density/urbanity and total walking for transport (3). Residents of sprawling counties were likely to walk less during leisure time, weight more, and have greater prevalence of hypertension than residents of compact counties (4).
	A review among elderly concluded that higher density of older adults is associated with better mental health for elderly (5). 
	The degree of urbanization is positively associated with premature mortality (< 65)  (6).
Urbanization associated with homicide for both Black and White males in the US (7).

	Some studies point towards less healthcare being used in rural areas (8). Other studies find that more healthcare is being used in rural areas (9) and other studies find no difference between rural and urban neighborhoods in healthcare utilization, like for example a study on dental healthcare utilization (10).

	Public and open space;
(the maintenance of the) built environment.
 Walkability & bikeability, pedestrian and cycling infrastructure[footnoteRef:3], public transportation, street/neighborhood design, other features of urban design, street connectivity, public buildings, areas [3:  Pedestrian and cycling infrastructure includes presence, condition, and maintenance of sidewalks, bike lanes, cross walks, street lights, traffic lights.] 

characterized by derelict
buildings and abundant
graffiti, open public
spaces and few buffers
between public and
private spaces, traffic safety, littering, vandalism, maintenance, cleanliness, condition of private and public buildings and streets. 

	A review concluded that walkable neighborhoods are associated with increased PA, lower overweight, and less alcohol abuse (11). A review on the built environment and PA stated that all studies show expected direction of association or null (12).  A review about elderly concluded that PA resources are associated with PA and change in PA and more accessible neighborhood design supported greater levels of walking of elderly (5). A meta-analysis on elderly showed an association with littering, vandalism, decay and walkability for transportation (3). Review on adolescents: only one study showed an association between walkability and accelerometer-based PA (13).
Urban design can facilitate PA (14, 15). A South African study on adults showed that a pleasant scenery[footnoteRef:4] were associated with walking for leisure (16). (Increased) Traffic safety in neighborhoods associated with being active (17). Neighborhood disadvantage (e.g. abandoned buildings, graffiti, crime) was associated with drug use (18). [4:  E.g., sidewalks shade from trees, traffic, and well-lit streets.] 

	One article of the Mair et al. review (19) showed an association between neighborhood walkability and depressive symptoms (20). Two other articles on public space showed also associations with depression (21, 22). 
Living in a place where the sidewalks are in a good condition was associated with better subjective social life in Uruguay (23).
	Conclusions of a systematic review: High walkable environment, fast food restaurants, supermarket/grocery stores were associated with blood pressure, body mass index, diabetes mellitus and metabolic syndrome. High density traffic, road proximity and fast food restaurants were associated with cardiovascular disease (24).
Canadian elderly living in a less than ideally maintained physical environment (deficits in cleanliness, neatness and repairs needed inside and outside house) demonstrated a higher risk of death five years later (25).
	A Study from South Korea showed that the utilization of the senior centers (offering preventive medical consultations and health promotion programs) was affected by convenience of transportation and total travel time to the facilities (26).
An Australian study in 88 neighborhoods showed: higher walkability associated with less hospital admissions and lower hospital costs (27).
A Canadian study showed, elderly living in a less than ideally maintained physical environment demonstrated higher risk for an institutionalization (e.g. nursing home) (25).

	Resources and facilities: public services, healthcare, healthy food, schools, playgrounds, commercial functions, and recreational opportunities
	A review concluded that the availability of PA equipment is associated with vigorous PA and sports, while the connectivity of trails is associated with active commuting (28). A systematic review and meta-analysis on elderly’s total walking for transportation showed evidence for a positive association with access to services and destinations (3).
	One British study showed that perceived good quality of facilities in the area (social/leisure, facilities for people aged 65+, rubbish collection, health services, transport, closeness to shops, somewhere nice to walk) is associated with good health and functioning (29).
In Uruguay access to electricity was positively associated with subjective health overall happiness indicators (23)
	An US study on adults showed an association between neighborhood resources and facilities (including food stores and physical activity resources) with cardiovascular health (30).

	Older U.S. adults living in a county with a higher dentist-to-population ratio were more likely to use dental services (31). 


	Green space and blue space. (other terms used: Greenness, green environment, physical green, urban green space, urban design, physical change to the green environment, residential greenness, access to nature and green space, urban forests)
	Reviews concluded that the evidence about green space facilitating PA remains weak and effect sizes small (15, 32).
A review reported mixed evidence of association between greenspace and BMI (32). Another review concluded that physical change to the green environment combined with PA programs increases PA (Hunter et al., 2015).
	A review concluded that there is limited evidence for the relationship surrounding greenness and mental health in adults (33). Another review concluded that there is weak evidence for urban links between green space and physical and mental health and well-being (15).
Blue space is related to self-perceived health (34) and mental health (35).
	A review concluded that in areas with higher residential greenness the risk of cardiovascular disease mortality was lower (36). A review on green space and obesity reports found some associations between green space an cardiovascular disease and diabetes (32). 
Green environments were not associated with reduced mortality in a US study (37) or less cardiovascular disease in Australia (38).
	In Catalonia (Spain), green but not blue space showed to be associated with visits to mental health specialists and intake of mental health medication (39). Korea: urban areas with larger forests had lower medical care use (40). 

	Environmental noise; Main burden of environmental noise is related to traffic noise. Noise from road, rail, air traffic,  industrial, wind turbines    
environmental noise, transportation noise, decibel, LDEN, Lnight. Equivalent noise levels


	Traffic noise is associated with sleep disturbance (41, 42) and annoyance (43). Traffic and aircraft noise increase risk of hypertension (44-47), cognitive responses such as task interference (43), and effects on children’s learning (48). Aircraft noise seems to be worse for cognition of children than traffic noise (45). Environmental noise is associated with immune system deficiencies (42) and stress hormone changes (49, 50).
	A review (51) showed: environmental noise is associated with mental health symptoms such as depression and anxiety but not with impaired psychological functioning. Chronic aircraft noise exposure in children impairs quality of life but does not lead to depression or anxiety.  A more recent review on children showed again, no serious mental health problems due to noise, but there is growing evidence for an association with increased hyperactivity symptoms (42)
	Traffic noise increases the risk of ischemic heart disease, including myocardial infarction and stroke (44, 46, 52), type 2 diabetes (53, 54), hearing loss (42) , and mortality (55).
	Aircraft noise is associated with and increased use of anxiolytics medication; in some countries also the use of antihypertensive medication (56).



	Air pollution
Air quality, particulate air pollution, particulate matter (PM), nitrogen dioxide ozone, road traffic, local emissions, emissions from woodstove into the ambient air, smog (= short-term exposure) living in polluted areas (= long-term exposure).
	Elderly (vulnerable) young children (developing airways) are at highest risk for respiratory and cardiovascular effects (57).
Air pollution is associated with school absentism (57, 58) and cognitive effects (57). 

	The WHO report 2013 refers to an effect of air pollution on health effects in general (WHO, 2013).
Limited evidence has been published suggesting that the nitrogen dioxide can enhance allergic
responses (57). 
	Traveling in traffic and living in busy streets has been associated with increased risks of morbidity and mortality(57). 
Air pollution is associated with numerous health outcomes: birth outcomes (59), respiratory and cardiovascular diseases, lung cancer and mortality (57, 58). PM2.5 and ozone at concentrations below current US standards showed higher risks of mortality for racial minorities and people with low income (60).
	Premature birth (57) and higher hospital admission for respiratory and cardiovascular symptoms in areas with higher level of nitrogen dioxide (61).
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