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Abstract

:

Individual lifestyles are key drivers of both environmental change and chronic disease. We undertook a scoping review of peer-reviewed studies which examined associations between environmental and health behaviors of individuals in high-income countries. We searched EconLit, Medline, BIOSIS and the Social Science Citation Index. A total of 136 studies were included. The majority were USA-based cross-sectional studies using self-reported measures. Most of the evidence related to travel behavior, particularly active travel (walking and cycling) and physical activity (92 studies) or sedentary behaviors (19 studies). Associations of public transport use with physical activity were examined in 18 studies, and with sedentary behavior in one study. Four studies examined associations between car use and physical activity. A small number included other environmental behaviors (food-related behaviors (n = 14), including organic food, locally-sourced food and plate waste) and other health behaviors ((n = 20) smoking, dietary intake, alcohol). These results suggest that research on individual environmental and health behaviors consists largely of studies examining associations between travel mode and levels of physical activity. There appears to be less research on associations between other behaviors with environmental and health impacts, and very few longitudinal studies in any domain.
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1. Introduction


Individual lifestyles, and the wider social and economic systems that sustain them, are key drivers of environmental change and chronic disease. The earth’s climate and ecosystems are changing as a result of economies and lifestyles sustained by consumption of natural resources, including fossil fuels, tropical forests and other natural habitats, water systems and fish stocks [1,2,3]. First established in early-industrialising and high-income countries of North America and Europe, these modern ways of living are increasingly the global norm. Modern lifestyles also lie behind the non-communicable diseases—heart disease, stroke, cancer, diabetes and chronic respiratory disease—that account for the majority of premature deaths in high-income countries and, increasingly, worldwide [4,5,6].



However, the urgency of the environmental and health challenges facing humanity is bringing these fields together [2,7]. Evidence to inform policies to promote environmental sustainability and public health requires information at all spatial scales, from the local to the global. One key component of this evidence base is information on individual behaviors with significant environmental and health impacts.



The scientific community is responding to this need. The major focus to date has been on travel-related behavior, with systematic reviews bringing together evidence on active travel (walking and cycling for journeys) and physical activity [8,9,10,11], and public transport use and physical activity [12]. However, other behaviors have both environmental and health effects. For example, unhealthy diets (high in animal fat and processed products and low in fruit, vegetables and fibre) are typified by high environmental costs [13,14]; conversely, vegetarian, organic and locally-sourced diets can bring both health and environmental co-benefits [14,15]. Beyond travel and diet, individual lifestyles are made up of a broader spectrum of everyday practices with environmental and health effects, including cigarette smoking, waste management (including food waste), and household energy conservation and use [16,17]. Evidence on these patterns would, in turn, facilitate the integration of quantitative studies of behavior with the broader swathe of social scientific research on the psychosocial influences on every day practices, including lifestyle types, self-identity and habit [18,19,20].



Evidence on whether and how behaviors with environmental and health impacts are associated is also important for policies seeking to promote lifestyles with environmental and health co-benefits. However beyond the focused reviews noted above, there has been, to our knowledge, no broader review of studies investigating associations between environmental and health behaviors.



We therefore undertook a scoping review of this important area of research. Scoping reviews provide an initial overview of a research field, and are regarded as particularly suitable for research spanning disciplines and methods. They therefore employ broad search terms and do not apply quality filters [21,22,23].



Our scoping review aims to determine the extent and breadth of research investigating associations between environmental and health behaviors of adults and children living in high income countries. As part of this process, we note broad findings from the studies.




2. Methods


2.1. Search


We searched EconLit, Medline, Medline in process, BIOSIS (1 January 1969 to 3 January 2014) and the Social Science Citation Index in January 2014 without date limitations. We included a broad range of terms relevant to individual health and environmental behavior including: lifestyle, health behavior, pro-environmental behavior, recycling, water and energy conservation, sustainable agriculture, locally grown, allotment, diet, smoking, drug abuse, alcohol, physical activity, walking and various terms for active travel and public transport (see online supplementary materials for full search strategy).



We refer to papers that report analyses of empirical research as ‘studies’. Multiple studies can therefore be based on the same survey or dataset, for example using different behavioral measures.




2.2. Inclusion and Exclusion Criteria


We included observational studies where data were collected on behaviors of individuals living in community (non-institutional) settings in one or more member states of the Organisation for Economic Co-operation and Development (OECD). We also included non-experimental studies in these settings that evaluated the impact of a policy change or local development.



We included studies that examined the bivariate association between an environmental and a health behavior in individuals. One of these behaviors could be a ‘dual behavior’ with impacts on both the environment and on health, like active travel or consumption of organic food [24,25]. The health behavior or the environmental behavior could be either the predictor or outcome variable. There were also no restrictions on whether or how analyses were adjusted. We excluded studies which were experimental in design, were not peer reviewed, were not written in English, or where the unit of measurement was an organization, for example, the energy conservation behaviors of companies and the food waste of a school.



We included systematic reviews of observational studies where the review aimed to examine the relationship between an environmental and a health behavior. There were two reasons for including systematic reviews: to determine whether the literature in this area had already been systematically collated; and to assess whether our search terms were sufficiently sensitive to identify the majority of relevant studies of interest, in order to judge the generalizability of our findings. We excluded non-systematic literature reviews.




2.3. Screening Data Extraction


After removing duplicates, citations that did not meet the inclusion criteria by the title or abstract were removed by one author (Stephanie L. Prady). Full papers of the 1288 potentially relevant articles were screened by one author (Stephanie L. Prady) and checked by another (Jayne Hutchinson) for those that included both a health behavior and an environmental behavior (Figure 1). The 330 articles that met this initial inclusion criterion were independently screened by two authors (Stephanie L. Prady/Jayne Hutchinson or Michaela A. Smith/Jayne Hutchinson) for full inclusion. Those without quantitative data on associations between environmental and health behaviors were excluded. Of these 330 articles, six were systematic reviews.
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Figure 1. Flow chart of extracted and excluded studies. 






Figure 1. Flow chart of extracted and excluded studies.
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Relevant information from included studies was extracted by one author (Jayne Hutchinson or Michaela A. Smith) onto a piloted form and the extracted information checked by another author (Stephanie L. Prady or Jayne Hutchinson). Discrepancies were resolved within the project team by consensus.




2.4. Synthesis


We grouped the studies by the types of behavior they analysed, and summarised the type of settings, populations and study designs for each group, along with the measures used and broad findings. Where we identified a systematic review, we counted the number of studies included in the review that potentially met our inclusion criteria and noted how many studies had been missed by our search.





3. Results


3.1. Summary of the Characteristics of the Studies


We included 136 studies in our scoping review; 130 research studies which reported the association between environmental and health behaviors using data from 109 surveys or primary datasets (Table 1 and supplementary materials Table S1); and also six systematic reviews on the topic (supplementary materials Table S2).



The earliest study was published in 1991; the remaining 129 were all published since 2003. Over half (55%) were published from 2009–2013, pointing to a recent and rapid increase in research. Most studies drew on surveys conducted in USA (28%), UK (18%), Australia (13%), Canada (8%) and Denmark (6%). Just over half of the studies related to children and young people (54%), and only two studies related to adults of a senior age.



Studies of active travel with one or more health behaviors predominated and 74% examined relationships between active travel and physical activity (n = 92) and/or sedentary behavior (n = 19). There were also a larger number of studies on public transport use and physical activity (n = 18). Eight studies examined the relationship between active travel and smoking, four of which also examined relationships with active travel and alcohol use and/or diet. We found few studies of non-travel related environmental behaviors, with very few on food-related behaviors and none on home energy behaviors. Eight studies examined the relationship between organic food use and another health or environmental behavior.



Most studies relied on self-reported data (adults) and parent-reported data (children). The exceptions were studies involving physical activity and sedentary behavior where 40% of the studies used objective measures, for example pedometers or accelerometers. Plate waste studies also included objective weight-based measures.



Nearly all the studies were cross-sectional (n = 123), with only seven reporting the results of longitudinal or pre-post analyses. Results from the review are described in the sections below. The numbers of studies are summarized in Table 1 and their details are summarized in the supplementary materials in Tables S1 and S2.




3.2. Active Travel


3.2.1. Active Travel and Physical Activity


Ninety-two studies examined associations between active travel and physical activity [26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115,116,117] (summarized in Table 1 and listed as category AT/PA in Table S1 in the online supplementary materials). The majority were from the UK (n = 24) and USA (n = 19), followed by Australia (n = 12), Canada (n = 7), Denmark (n = 6) and New Zealand (n = 5). Other countries with less than five studies included: Norway, Netherlands, Belgium, Switzerland, Spain, Portugal, Estonia, Germany, Sweden, and Ireland. The majority were conducted among children (70%, n = 64), including 8 studies that included only children under 10 years old. Only two studies reported analyses of only adults over 65 [46,87].



The vast majority of studies used cross-sectional analyses—only six studies out of 92 (6.5%) reported results from longitudinal or pre/post analysis to examine associations between active travel and physical activity [29,41,81,99,102,109]. Just over half of the studies (n = 48) used objective measures (e.g., accelerometer, pedometer) to assess physical activity (see supplementary Table S1).



Overall, most studies (n = 72; 78%, representing 75% of the children’s and 86% of the adults’ studies) reported a positive association between active travel and physical activity; however many of these (n = 32) reported mixed results overall (e.g., when using more than one measure of physical activity, or in sub-analyses such as for gender). Of the 20 studies that reported no association, 12 used objective measures to assess physical activity. The average numbers of participants in these 20 studies were much lower than in studies which did report an association. This may be indicative of insufficient power to find associations.



We found four systematic reviews examining active travel and physical activity, all of which were published between 2008 and 2013 [8,9,10,11]. They included seven studies that were missed by our search but appeared to meet our inclusion criteria. Three reviews focused on children (<18 years old) and one review focused on adults (18+). Among the systematic reviews that focused on children, the number of included studies ranged from 13 [8], to 42 [10], depending on the year of the review and how narrowly active travel and physical activity were defined in the inclusion criteria. All three reviews involving children mostly reported associations between active travel and physical activity. In the review which focused on adults [11], the relationship between active travel and physical activity was more mixed, with only five of 15 studies reporting positive associations in the expected direction.




3.2.2. Active Travel and Sedentary Behaviors


The 19 studies on active travel and sedentary behaviors were carried out in a range of countries: USA, UK, Australia, Canada, Poland, Belgium, Germany, Portugal and the Netherlands. Six studies were on adults [33,54,112,118,119,120], and 13 on children aged between 5 to 18 years old [32,52,67,70,74,79,88,92,96,102,115,121,122].



Sedentary time was objectively measured by accelerometer in only four of the studies [70,88,92,102], and these all related to children. In the majority of the studies, individuals were asked to self-report the number of hours they spent watching TV, using the computer or gaming. Active travel was self-reported in all the studies, and distance travelled was measured objectively in one study [74]. Only one study used longitudinal analyses [102].



The majority of the 19 studies reported no associations between active travel and sedentary behaviors. Objectively measured sedentary behavior was inversely associated with active travel in only one of the studies [70]. This study of seven year olds used a higher cut-off for sedentary time of <1100 counts per minute (cpm) of activity measured by accelerometer compared to <100 cpm used in the other three studies [88,92,102]. There was no evidence from one study that desk jobs had an association with cycling to work [54], but two other studies found that people in sitting occupations were significantly less likely to travel actively that those in more active occupations [33,118].



The combined time of self-reported total screen time was not associated with active travel in any study of adults or children [79,115,121,122]. Some studies analyzed each sedentary behavior separately [52,74,119], including reading and computer use, whereas some only reported TV viewing [32,54,88]. In the analyses of separate sedentary behaviors, only two studies found an association with active travel [32,52], both were studies of children, and behaviors were reported by parents. Children’s TV viewing was positively associated with always cycling to or from school in one study [52], and in another study, children watching over three hours of TV a day were nearly 30% more likely to walk to school than those who watched less [32]. Conversely, in two studies of adults, TV watching was inversely associated with active travel [54,119].



We found one systematic review on active travel and sedentary activity [10]. It reported five studies relating to children [67,70,74,88,92], all of which had been identified through our search. Overall its findings were inconclusive. Our review found eight further studies on children in this topic area, only one of which reported an association as mentioned above [32]. Overall our review did not point to an association between active travel and measured or specific sedentary behaviors; however, as noted in the Methods section, we did not restrict studies to those where findings were reported post adjustments for confounders.




3.2.3. Active Travel and Other Health Behaviors


Smoking


The relationship between active travel and smoking was examined in eight studies; these were from Canada [33,96,122], Germany [74], Finland [123], Poland [71,72], and the USA [60]. Three involved children [74,96,122]. Five involved adults [33,60,71,72,123]; four of these adult studies were nationally representative surveys [33,60,71,72]. Active travel and smoking behavior were reported by questionnaire, and all were cross-sectional.



Overall, results were mixed in this small number of studies on active travel and smoking. For example in the Polish and Finnish studies of adults, smoking was inversely associated with active travel among men, but not women [71,72,123]. However in the American study, current smokers were more likely to travel actively [60]. In the large Canadian survey, smoking was not associated with active travel in general, but was found to be associated with walking over six hours a week for a purpose (i.e., to work, school or an errand) [33].



With respect to children, active travel was inversely associated with smoking in boys but not girls in a small study of German 14 year olds [74]. In two Canadian studies of children, smoking was inversely related to active travel in the larger [96], but not in the smaller study [122].
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Table 1. Summary of number of observational studies that analysed the association between health behavior and environmental behaviors.







Table 1. Summary of number of observational studies that analysed the association between health behavior and environmental behaviors.







	
Domain

	
Active Travel & Physical Activity

	
Active Travel & Sedentary Behaviors

	
Active Travel & Other Behaviors

	
Public Transport Use & Physical Activity

	
Public Transport Use & Sedentary Behaviors

	
Public Transport & Other Behaviors

	
Car Use (Only) & Physical Activity

	
Car Use (Only) & Other Behaviors

	
Recycling & Other Sedentary Behavior

	
Organic Food Use & Other Behaviors

	
Locally Sourced Food & Health Behaviors

	
Plate Waste & Health Behaviors






	
Primary Studies

	
92

	
19

	
10

	
18

	
1

	
1

	
3

	
1

	
1

	
8

	
5

	
2




	
Published before 2010

	
40

	
9

	
4

	
8

	
−

	
−

	
1

	
−

	
1

	
2

	
1

	
2




	
Published 2010 onwards

	
52

	
10

	
6

	
10

	
1

	
1

	
2

	
1

	
−

	
6

	
4

	
−




	
Children only

	
64

	
13

	
5

	
1

	
1

	
−

	
1

	
−

	
−

	
−

	
1

	
2




	
Adults/

mixed a

	
28

	
6

	
5

	
17

	
−

	
1

	
2

	
1

	
1

	
8

	
4

	
−




	
USA

	
19

	
5

	
1

	
10

	
−

	
1

	
−

	
−

	
1

	
2

	
4

	
1




	
Canada

	
7

	
3

	
3

	
1

	
−

	
−

	
2

	
−

	
−

	
−

	
−

	
−




	
Australasia

	
17

	
−

	
1

	
3

	
−

	
−

	
2

	
−

	
−

	
−

	
1

	
−




	
UK

	
24

	
3

	
1

	
2

	
1

	
−

	
−

	
−

	
−

	
−

	
−

	
−




	
Scandinavia b

	
10

	
1

	
1

	
−

	
−

	
−

	
−

	
1

	
−

	
5

	
−

	
−




	
Other European

	
17

	
5

	
3

	
2

	
−

	
−

	
−

	
−

	
−

	
1

	
−

	
−




	
Other OECD

	
−

	
−

	
−

	
−

	
−

	
−

	
−

	
−

	
−

	
−

	
−

	
1




	
Behaviour(s) measured objectively c

	
45

	
4

	
1

	
5

	
1

	
−

	
−

	
−

	
−

	
−

	
−

	
2




	
Longitudinal analyses

	
6

	
1

	
−

	
1

	
−

	
−

	
−

	
−

	
−

	
−

	
1

	
2




	
Reference numbers

	
[26,27,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,84,85,86,87,88,89,90,91,92,93,94,95,96,97,98,99,100,101,102,103,104,105,106,107,108,109,110,111,112,113,114,115,116,117]

	
[32,33,52,54,67,70,74,79,88,92,96,102,112,115,118,119,120,121,122]

	
[33,56,57,60,71,72,74,96,122,123]

	
[46,73,84,92,95,124,125,126,127,128,129,130,131,132,133,134,135,136]

	
[92]

	
[137]

	
[138,139,140]

	
[141]

	
[120]

	
[142,143,144,145,146,147,148,149]

	
[145,150,151,152,153]

	
[155,156]




	
Systematic reviews

	
4 [8,9,10,11]

	
1 [10]

	

	
1 [12]

	

	

	

	

	

	

	
1 [154]

	








Notes: a Some studies in the “Adults/mixed” column may include children as well as adults; b Finland, Denmark, Norway and Sweden; c Physical activity was objectively measured in most studies that used objective measures; most of these studies also used self-reported measures for physical activity; some studies are included in more than one domain of health and environmental behavior.








Alcohol Use and Diet


Four studies from Poland, Germany, Finland and Canada examined active travel and alcohol use [72,74,122,123]. Four studies from New Zealand, England, Poland and Germany examined active travel and diet [56,57,72,74]. Four analyzed data from children [56,57,74,122] and two from adults [72,123]. All analyses were cross-sectional and used self-reported or parental reported data.



Overall, results were mixed in this small number of studies on active travel and alcohol intake. In the Finnish study the highest percentage of drinkers were found in the middle active travel group for both men and women (1–29 min per day) [123]. However, there was no evidence of significant associations between active travel and alcohol consumption, or dietary patterns in studies of Polish adults or German children [72,74]. Calorie intake in Polish male active travellers was slightly higher than non-active travellers [72]. Additionally no difference in estimated dietary intake was found between groups of UK children who walk to primary school and those who travelled by car [57]. There was no significant difference in fruit and vegetable intake between New Zealand boys in a cluster characterized by active travel and two other clusters determined from time use data on physical activity and diet [56].






3.3. Public Transport Use


3.3.1. Public Transport Use and Physical Activity


The majority of the 18 studies that examined the relationship between public transport use and physical activity [46,73,84,92,95,124,125,126,127,128,129,130,131,132,133,134,135,136] were undertaken in the USA [73,84,124,127,129,130,131,132,133,136]. Three were carried out in Australia [95,125,134], two in the UK [46,92], and one each in Switzerland [126], Canada [135], and Germany [128]. Only one study involved only children [92], and one involved only older adults over 70 years of age [46]. One was a before-and-after study [132]; the rest used cross-sectional analyses. Five used objectively measured physical activity [46,92,129,134,136].



The majority of studies reported a positive association between public transport use and physical activity among adults. In the one study of children, those who reported traveling to school by public transport had similar levels of activity to those who walked [92]. All but one [132] of the 17 studies of adults reported a significant positive association between public transport use and physical activity. Ten studies reported significant associations between public transport use and time spent walking or in moderate exercise, or distance walked [46,84,124,125,127,129,130,134,135,136]. Five of these studies assessed physical activity objectively, three studies objectively measured steps taken [46,134,136], and two measured minutes of moderate or moderate to vigorous physical activity using pedometers and accelerometers [46,129]. The largest study of 28,771 individuals estimated 8–10 min of additional walking time from self-reported data [127]. One study found that public transport users had higher levels of walking or bicycling outside of commuting compared with car users, but not higher levels of other non-commute exercise [84].



Three out of the five adult studies that explored whether public transport use helped meet physical activity recommendations found that they did [95,124,130,132,136]. One cross-sectional analysis showed no association [136], and one found no change in physical activity after the installation of a light railway line [132]. Studies that examined frequency of walking [73,131], or bicycle use [133], in relation to public transport use all reported positive associations. One German study found a negative association between rail transport use and bicycling for any purpose [128]. Another study focused specifically on holiday-makers and found positive associations between travelling by train to the holiday destination and sports activity and cycling for transport whilst at the holiday destination [126].



We found a systematic review on public transport use and physical activity [12]. Seven out of the eight non-experimental studies in the systematic review were included in our scoping review. From the results of nine studies, it reported that between 8–33 additional minutes of walking time was attributable to public transport use. Minutes walked were self-reported in the majority of studies in the review.




3.3.2. Public Transport Use and Sedentary Behavior


Only one study examined associations between public transport use and sedentary behavior. This was a cross-sectional study of English children aged 9–10 years old, which objectively measured physical activity [92]. There was no evidence of associations between these behaviors in this study.




3.3.3. Public Transport Use and Other Health Behaviors (Diet)


Only one study examined associations between public transport use and other health behaviors, i.e., diet. This was a cross-sectional study of USA adults that used self-reported data [137]. No difference in self-reported fruit and vegetable consumption was found between car, public transport and multimodal transport users.





3.4. Car Use


3.4.1. Car Use and Physical Activity


This section includes studies that have compared physical activity of car users with non-car users. Studies that compared physical activity of car users with that of active travellers or public transport users have been discussed in previous sections. Three cross-sectional studies using self-reported behavior examined the relationship between car use or non-car use and physical activity; two were based in Canada [138,139] and one in Australia [140]. Two examined adults [139,140] and one examined children as passengers [138]. Not meeting physical activity recommendations was significantly related to car use in the Australian survey of adults [140], and over 1680 min per week of car use in the study of Canadian adults [139]. Nevertheless, children transported by parents by car so they could participate in sports 5–7 days a week were more likely to meet physical activity recommendations [138].




3.4.2. Car Use and Other Health Behaviors (Smoking)


We found only one study which examined associations between car use and smoking status. This was a longitudinal study of Swedish adults aged 30–60 that used self-reported data [141]. Only a very weak correlation was found between increased car use and smoking.





3.5. Other Environmental Behaviors


3.5.1. Recycling and Sedentary Behavior


Only one study examined recycling and sedentary behavior; this was a cross-sectional analysis of US adults using self-reported data [120]. Hours of newspaper reading was associated with recycling newspapers, but not with donating furniture or clothes; there was no evidence of associations between these recycling behaviors and hours spent watching TV or reading magazines.




3.5.2. Organic Food Use and Other Health or Environmental Behaviors


Eight studies examined relationships between organic food purchase or consumption and another health or environmental behavior (e.g., fruit and vegetable intake, nutrient levels, physical activity, smoking, alcohol intake, local food shopping, pro-environmental purchasing, recycling, public transport use or active travel) [142,143,144,145,146,147,148,149]. Two were undertaken in the USA [144,145], two in Denmark [146,147], two in Norway [148,149], one in Sweden [143], and one in France [142]. All involved cross-sectional analyses of adults, using self-reported data.



Overall, in this small number of studies, organic food use was associated with increased pro-environmental behaviors and increased fruit and vegetable intake, but associations with some unhealthy behaviors were also found.



Compared to non-organic users, organic food use was linked to greater consumption of fruit and vegetables or increased nutrient levels or other healthful dietary factors in all four analyses of large surveys that examined this relationship [142,146,148,149]. Two studies analyzed the same Norwegian survey of pregnant women using different methods [148,149]. Two studies which measured energy intake found significant associations between increased energy intake and organic food use [146,149]. Vegetarians/vegans were reported to be between 19 and 23 times more likely to be organic food users than non-vegetarians [146,149].



Two large studies of pregnant women reported associations between organic food use and increased physical activity; associations were found between organic food use and smoking status [146,148]. Additionally, one of the studies reported associations between organic food consumption and increased drinking during pregnancy [148].



Four studies reported positive relationships between pro-environmental behaviors and organic food use [143,144,145,147]. Organic food use was linked to local food shopping, specifically farmers’ markets and following a special diet [145], and purchasing bio-degradable or refillable products [144]. Additionally, organic food use was significantly associated with recycling and using public transport or bicycle as alternative forms of transport [147], and associated with advanced recycling and a group of other pro-environmental behaviors [143].




3.5.3. Locally Sourced Food and Health Behaviors


We found five studies in this category [145,150,151,152,153]; four from the USA [145,151,152,153] and one from Australia [150]. All involved cross-sectional analyses of adults using self-reported data.



Overall in this small number of studies, purchase of locally sourced food was associated with healthier behaviors. As noted in the sub-section above, organic food consumption has also been linked to locally-sourced food [145].



The use of locally sourced food, either by participation in community gardening or via a community supported agriculture scheme, was associated with increased fruit and vegetable intake in two small USA studies [151,152]. Additionally, purchasing food products directly from producers was associated with greater daily physical activity in another small USA study [153]. Furthermore, Australian Aboriginals with high scores on a caring for the country index were more likely to exercise and consume bush food than those with low scores; this pro-environmental behavior was not associated with smoking and alcohol use [150].



One systematic review reported on the positive association between good local availability (e.g., access to one’s own vegetable garden, having low food insecurity) and increased fruit or vegetable intake [154].




3.5.4. Plate Waste and Health Behaviors


Two studies examined the relationship between objectively measured plate waste and diet or objectively measured physical activity in school children living in Korea [155] and USA [156]; these used cross-sectional analyses.



Increased plate waste in school children was linked to indicators of poorer diet in the two studies found. In the Korean study, children with habitual plate waste were less likely to eat a variety of vegetables [155] than those without habitual plate waste, and their intake of folic acid, a key nutrient, was lower (and below UK Estimated Average Requirements). In the US study, children who purchased competitive food items (including sweet and salty snacks) with lunch wasted more fruit, meat and grain products but not significantly more vegetables [156]. No association was found between plate waste and physical activity [155].






4. Discussion


Our scoping review provides an overview of an emerging area of research at the interface between environmental sustainability and public health. It searched for observational studies of environmental and health behaviors of adults and children conducted in high-income countries with no date restriction. A large number of studies were identified (130 primary analyses and six systematic reviews).



Studies analyzing active travel with one or more health behavior predominated; the majority examined relationships between active travel and physical activity (n = 92) and/or sedentary behavior (n = 19). There were also a large number of studies on public transport use and physical activity (n = 18). However, only nine studies examined travel-related behaviors with health behaviors such as smoking, alcohol intake or diet. Few studies examined other associations between environmental and health behaviors, including domestic energy use.



4.1. Strengths and Weaknesses of the Review


The original focus and the breadth of this review are two of its major strengths. We adopted a systematic approach to the identification of potentially relevant papers, including searching many research databases and using two reviewers to screen and extract information from studies. Some limitations of our review should be noted. Like other scoping reviews [21,22], it applied no quality filters; however, as it only included studies published in peer-reviewed journals, a de facto quality filter was used. As an initial overview of research, our review reports broad findings only and we did not report which analyses had been adjusted. However, we provide information on the design of each of the studies in our review (Table S1 in the supplementary materials).



The broad search strategy may have resulted in relevant studies being missed. We consider the search terms worked well for travel behavior, physical activity and sedentary behavior. For instance, we located studies additional to those identified in recent systematic review of active travel and sedentary behavior [10].



For food-related behavior, a particularly broad set of behaviors with a wide set of descriptors, the search terms may have missed more studies. For example, we are aware the search missed studies with evidence on use of farmers’ markets and community gardens (environmental behaviors) and diet (a health behavior). Thus, our search did not find articles reviewed by McCormack, et al. [157] relating to the nutritional implications on adults of using farmers’ markets and community gardens: six non-intervention studies in this review examined associations with fruit and vegetable intake. Additionally, our search did not find studies on gardening or conservation work and physical activity (e.g., [158]). We included a range of relevant food-related terms (e.g., organic food, locally grown, ecological consumption, allotment), but did not include vegetarian or meat consumption among our search terms, and are therefore likely to have missed studies of a dual environmental/health behavior [13,24]. While our search terms may have been insufficiently extensive, our experience with this review suggests that the complex area of food-related behaviors with environmental and health impacts requires a separate and focused review. Given the centrality of food to the environment-energy-health nexus [159], a review of this area is an important priority for future research.




4.2. Key Findings


Our review provides evidence that the research community is responding to the need for evidence on behaviors with both environmental and health impacts. Studies with this dual focus represent a recent and expanding field of research. We found only one study published before 2003 [120]. Since then, research has increased rapidly, rising from two studies in each of 2003 and 2004 to 15 plus in each of the years from 2009. Children and adults are represented across the studies but only two focused on older age groups. The majority of studies were conducted in the USA, Australia, Canada and the UK. However, findings are likely to be relevant to other high-income countries with lifestyles that underlie the global chronic disease epidemic [5,160] and have contributed most to climate and environmental change [1,2,3,7].



Secondly, almost all the evidence derives from cross-sectional studies. The current evidence base can therefore shed little light either on the determinants of associations between environmental and health behaviors or on changes in these associations across the life course. The dearth of longitudinal studies is one of the major gaps for future research identified by this, and other, reviews [8,9,11,154]. Further reviews of experimental and qualitative studies, as well as quantitative studies, may also be useful for examining causal pathways and lived experience underpinning behaviors and lifestyle choices, including those relating to self-identity and habit [18,19,20].



Thirdly, and notwithstanding methodological limitations in the search strategy noted above, it is clear that research on individual environmental and health behaviors is weighted towards studies of travel behavior and physical activity/sedentary behavior. This focus reflects the environmental impacts of travel, a behavior which tends to be influenced by situational and financial factors; environmental concerns may not be a large motivational factor [161].



Almost all studies on public transport use and physical activity found significant positive associations, and a large proportion of studies on active travel also found associations in the same direction with physical activity. In contrast, the majority of studies on active travel and sedentary behaviors reported no evidence of significant associations between these behaviors.





5. Conclusions


Our scoping review has confirmed that associations between active travel and physical activity have been extensively studied. There are also a range of studies analyzing active travel with sedentary behavior, and public transport use with physical activity.



Our scoping review has however identified some important areas which have received less attention from researchers and are recommended for future research. Travel-related behaviors and key health behaviors like smoking, alcohol intake and diet have been little studied to date. The broader sweep of environmental behaviors—including those related to food purchasing, food and household waste, recycling and energy use—and their associations with health behaviors also await detailed study. Longitudinal studies examining health and environmental behaviors are largely absent from the literature. Improving our understanding of causal pathways and changes in environmental and health behaviors over the life course should be a high priority for further research. This in turn would facilitate the integration of quantitative studies of behavior with the broader swathe of social scientific research on the psychosocial influences on everyday practices, including those relating to lifestyle types, self-identity and habit [18,19,20].








Supplementary Files

Supplementary File 1



Acknowledgements


This work is part of the Health of Populations and Ecosystems (HOPE) project funded by the Economic and Social Research Council (ESRC) (Grant Number ES/L003015/1). The views expressed are those of the authors and not necessarily those of the ESRC. The authors would like to thank Martin Wilkinson, University of York library, for his assistance with the search terms.




Author Contributions


Hilary M. Graham and Piran C. L. White conceived the research idea. Stephanie L. Prady and Jayne Hutchinson designed the search strategy. Stephanie L. Prady, Jayne Hutchinson and Michaela A. Smith extracted the data and wrote the draft paper. Hilary M. Graham and Piran C. L. White edited the paper.




Conflict of Interest


The authors declare no conflict of interest. The funding sponsors had no role in the design of the research; in the collection, analysis, or interpretation of data; in the writing of the manuscript, and in the decision to publish the results.




References


	



IPCC. Summary for Policymakers. In: Climate Change 2014: Synthesis Report. Fifth Assessment Report the Intergovernmental Panel on Climate Change; IPCC: Geneva, Switzerland, 2014. [Google Scholar]

	



Myers, S.S.; Patz, J.A. Emerging threats to human health from global environmental change. Annu. Rev. Environ. Resour. 2009, 34, 223–252. [Google Scholar] [CrossRef]

	



Pretty, J. The consumption of a finite planet: Well-being, convergence, divergence and the nascent green economy. Environ. Resour. Econ. 2013, 55, 475–499. [Google Scholar] [CrossRef]

	



Beaglehole, R.; Bonita, R.; Alleyne, G.; Horton, R.; Li, L.; Lincoln, P.; Mbanya, J.C.; McKee, M.; Moodie, R.; Nishtar, S.; et al. UN high-level meeting on non-communicable diseases: Addressing four questions. Lancet 2011, 378, 449–455. [Google Scholar]

	



WHO. Noncommunicable Diseases Country Profiles 2011; World Health Organzation: Geneva, Switzerland, 2011. [Google Scholar]

	



WHO Europe. Action Plan for implementation the European strategy for the Prevention Control Noncommunicable Diseases 2012−2016; World Health Orgnaisation Regional Office for Europe: Copenhagen, Denmark, 2012. [Google Scholar]

	



McMichael, A.J. Earth as humans’ habitat: Global climate change and the health of populations. Int. J. Health Policy Manag. 2014, 2, 9–12. [Google Scholar] [CrossRef] [PubMed]

	



Faulkner, G.; Buliung, R.N.; Flora, P.K.; Fusco, C. Active school transport, physical activity levels and body weight of children and youth: A systematic review. Prev. Med. 2009, 48, 3–8. [Google Scholar] [CrossRef] [PubMed]

	



Lee, M.C.; Orenstein, M.R.; Richardson, M.J. Systematic review of active commuting to school and children’s physical activity and weight. J. Phys. Act. Health 2008, 5, 930–949. [Google Scholar] [PubMed]

	



Schoeppe, S.; Duncan, M.J.; Badland, H.; Oliver, M.; Curtis, C. Associations of children’s independent mobility and active travel with physical activity, sedentary behavior and weight status: A systematic review. J. Sci. Med. Sport 2013, 16, 312–319. [Google Scholar] [CrossRef] [PubMed]

	



Wanner, M.; Goetschi, T.; Martin-Diener, E.; Kahlmeier, S.; Martin, B.W. Active transport, physical activity, and body weight in adults a systematic review. Amer. J. Prev. Med. 2012, 42, 493–502. [Google Scholar] [CrossRef][Green Version]

	



Rissel, C.; Curac, N.; Greenaway, M.; Bauman, A. Physical activity associated with public transport use—A review and modelling of potential benefits. Int. J. Environ. Res. Public Health 2012, 9, 2454–2478. [Google Scholar] [CrossRef] [PubMed]

	



Eshel, G.; Shepon, A.; Makov, T.; Milo, R. Land, irrigation water, greenhouse gas, and reactive nitrogen burdens of meat, eggs, and dairy production in the united states. PNAS USA 2014, 111, 11996–12001. [Google Scholar] [CrossRef] [PubMed]

	



van Dooren, C.; Marinussen, M.; Blonk, H.; Aiking, H.; Vellinga, P. Exploring dietary guidelines based on ecological and nutritional values: A comparison of six dietary patterns. Food Policy 2014, 44, 36–46. [Google Scholar]

	



Frey, S.; Barrett, J. Our health, our environment: The ecological footprint of what we eat. International Ecol. Footprint Conference, BRASS Research Centre, Cardiff University, UK, May 8–10 2007; Available online: http://www.sei-international.org/publications?pid=783 (accessed on 15 April 2015).

	



Defra (Department of Environment and Rural Affairs). A framework for Pro-Environment Behaviors; Department of Environment and Rural Affairs: London, UK, 2008. [Google Scholar]

	



ASH (Action on Smoking and Health). Tobacco and the Environment. Available online: http://www.ash.org.uk/files/documents/ASH_127.pdf (accessed on 15 April 2015).

	



Axsen, J.; TyreeHageman, J.; Lentz, A. Lifestyle practices and pro-environmental technology. Ecol. Econ. 2012, 82, 64–74. [Google Scholar] [CrossRef]

	



Kurz, T.; Gardner, B.; Verplanken, B.; Abraham, C. Habitual behaviors or patterns of practice? Explaining and changing repetitive climate-relevant actions. Clim. Change 2015, 6, 113–128. [Google Scholar]

	



Whitmarsh, L.; O’Neill, S. Green identity, green living? The role of pro-environmental self-identity in determining consistency across diverse pro-environmental behaviors. J. Environ. Psychol. 2010, 30, 305–314. [Google Scholar]

	



Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Soc. Res. Methodol. 2005, 8, 19–32. [Google Scholar] [CrossRef][Green Version]

	



Grant, M.J.; Booth, A. A typology of reviews: An analysis of 14 review types and associated methodologies. Health Inf. Libr. J. 2009, 26, 91–108. [Google Scholar] [CrossRef]

	



Levac, D.; Colquhoun, H.; O’Brien, K.K. Scoping studies: Advancing the methodology. Implement Sci. 2010, 5, 1–9. [Google Scholar] [CrossRef] [PubMed]

	



Scarborough, P.; Appleby, P.; Mizdrak, A.; Briggs, A.M.; Travis, R.; Bradbury, K.; Key, T. Dietary greenhouse gas emissions of meat-eaters, fish-eaters, vegetarians and vegans in the UK. Clim. Change 2014, 125, 179–192. [Google Scholar] [CrossRef] [PubMed]

	



UNECE. The Pan-European Program on Transport, Health, and Environment: Assessment and Progress Made; United Nations: Geneva, Switzerland, 2008. [Google Scholar]

	



Abbott, R.A.; Macdonald, D.; Nambiar, S.; Davies, P.S.W. The association between walking to school, daily step counts and meeting step targets in 5- to 17-year-old Australian children. Pediatr. Exerc. Sci. 2009, 21, 520–532. [Google Scholar] [PubMed]

	



Alexander, L.M.; Inchley, J.; Todd, J.; Currie, D.; Cooper, A.R.; Currie, C. The broader impact of walking to school among adolescents: Seven day accelerometry based study. BMJ Brit. Med. J. 2005, 331, 1061–1062. [Google Scholar] [CrossRef]

	



Andersen, L.B.; Lawlor, D.A.; Cooper, A.R.; Froberg, K.; Anderssen, S.A. Physical fitness in relation to transport to school in adolescents: The Danish youth and sports study. Scand. J. Med. Sci. Sports 2009, 19, 406–411. [Google Scholar] [CrossRef] [PubMed]

	



Andersen, L.B.; Wedderkopp, N.; Kristensen, P.; Moller, N.C.; Froberg, K.; Cooper, A.R. Cycling to school and cardiovascular risk factors: A longitudinal study. J. Phys. Act. Health 2011, 8, 1025–1033. [Google Scholar] [PubMed]

	



Baig, F.; Hameed, M.; Li, M.; Shorthouse, G.; Roalfe, A.; Daley, A. Association between active commuting to school, weight and physical activity status in ethnically diverse adolescents predominately living in deprived communities. Public Health 2009, 123, 39–41. [Google Scholar] [CrossRef] [PubMed]

	



Borrestad, L.A.B.; Ostergaard, L.; Andersen, L.B.; Bere, E. Associations between active commuting to school and objectively measured physical activity. J. Phys. Act. Health 2013, 10, 826–832. [Google Scholar] [PubMed]

	



Brophy, S.; Cooksey, R.; Lyons, R.A.; Thomas, N.E.; Rodgers, S.E.; Gravenor, M.B. Parental factors associated with walking to school and participation in organised activities at age 5: Analysis of the Millennium Cohort Study. BMC Public Health 2011, 11. [Google Scholar] [CrossRef] [PubMed]

	



Butler, G.P.; Orpana, H.M.; Wiens, A.J. By your own two feet—Factors associated with active transportation in Canada. Can. J. Public Health 2007, 98, 259–264. [Google Scholar] [PubMed]

	



Carse, A.; Goodman, A.; Mackett, R.L.; Panter, J.; Ogilvie, D. The factors influencing car use in a cycle-friendly city: The case of Cambridge. J. Transp. Geogr. 2013, 28, 67–74. [Google Scholar] [CrossRef] [PubMed]

	



Carver, A.; Timperio, A.F.; Hesketh, K.D.; Ridgers, N.D.; Salmon, J.L.; Crawford, D.A. How is active transport associated with children’s and adolescents’ physical activity over time? Int. J. Behav. Nutr. Phys. Act. 2011, 8. [Google Scholar] [CrossRef] [PubMed]

	



Cerin, E.; Leslie, E.; Owen, N. Explaining socio-economic status differences in walking for transport: An ecological analysis of individual, social and environmental factors. Soc. Sci. Med. 2009, 68, 1013–1020. [Google Scholar] [CrossRef] [PubMed]

	



Chillon, P.; Ortega, F.B.; Ruiz, J.R.; De Bourdeaudhuij, I.; Martinez-Gomez, D.; Vicente-Rodriguez, G.; Widhalm, K.; Molnar, D.; Gottrand, F.; Gonzalez-Gross, M.; et al. Active commuting and physical activity in adolescents from Europe: Results from the Helena study. Pediatr. Exerc. Sci. 2011, 23, 207–217. [Google Scholar]

	



Chillon, P.; Ortega, F.B.; Ruiz, J.R.; Veidebaum, T.; Oja, L.; Maestu, J.; Sjostrom, M. Active commuting to school in children and adolescents: An opportunity to increase physical activity and fitness. Scand. J. Public Health 2010, 38, 873–879. [Google Scholar] [CrossRef] [PubMed]

	



Cooper, A.R.; Andersen, L.B.; Wedderkopp, N.; Page, A.S.; Froberg, K. Physical activity levels of children who walk, cycle, or are driven to school. Amer. J. Prev. Med. 2005, 29, 179–184. [Google Scholar] [CrossRef]

	



Cooper, A.R.; Page, A.S.; Foster, L.J.; Qahwaji, D. Commuting to school—Are children who walk more physically active? Amer. J. Prev. Med. 2003, 25, 273–276. [Google Scholar] [CrossRef]

	



Cooper, A.R.; Jago, R.; Southward, E.F.; Page, A.S. Active travel and physical activity across the school transition: The peach project. Med. Sci. Sports Exerc. 2012, 44, 1890–1897. [Google Scholar] [CrossRef] [PubMed]

	



Cooper, A.R.; Page, A.S.; Wheeler, B.W.; Griew, P.; Davis, L.; Hillsdon, M.; Jago, R. Mapping the walk to school using accelerometry combined with a global positioning system. Amer. J. Prev. Med. 2010, 38, 178–183. [Google Scholar] [CrossRef]

	



Cooper, A.R.; Wedderkopp, N.; Jago, R.; Kristensen, P.L.; Moller, N.C.; Froberg, K.; Page, A.S.; Andersen, L.B. Longitudinal associations of cycling to school with adolescent fitness. Prev. Med. 2008, 47, 324–328. [Google Scholar] [CrossRef] [PubMed]

	



Cooper, A.R.; Wedderkopp, N.; Wang, H.; Andersen, L.B.; Froberg, K.; Page, A.S. Active travel to school and cardiovascular fitness in danish children and adolescents. Med. Sci. Sports Exerc. 2006, 38, 1724–1731. [Google Scholar] [CrossRef] [PubMed]

	



Daly-Smith, A.J.W.; McKenna, J.; Radley, D.; Long, J. The impact of additional weekdays of active commuting to school on children achieving a criterion of 300+ minutes of moderate-to-vigorous physical activity. Health Educ. J. 2011, 70, 428–434. [Google Scholar] [CrossRef]

	



Davis, M.G.; Fox, K.R.; Hillsdon, M.; Coulson, J.C.; Sharp, D.J.; Stathi, A.; Thompson, J.L. Getting out and about in older adults: The nature of daily trips and their association with objectively assessed physical activity. Int. J. Behav. Nutr. Phys. Act. 2011, 8. [Google Scholar] [CrossRef] [PubMed][Green Version]

	



de Bruijn, G.J.; Kremers, S.P.J.; Singh, A.; van den Putte, B.; van Mechelen, W. Adult active transportation adding habit strength to the theory of planned behavior. Amer. J. Prev. Med. 2009, 36, 189–194. [Google Scholar]

	



De Cocker, K.; Cardon, G.; De Bourdeaudhuij, I. Pedometer-determined physical activity and its comparison with the international physical activity questionnaire in a sample of Belgian adults. Res. Q. Exerc. Sport 2007, 78, 429–437. [Google Scholar]

	



Dollman, J.; Lewis, N.R. Active transport to school as part of a broader habit of walking and cycling among south Australian youth. Pediatr. Exerc. Sci. 2007, 19, 436–443. [Google Scholar] [PubMed]

	



Dombois, O.T.; Braun-Fahrlander, C.; Martin-Diener, E. Comparison of adult physical activity levels in three Swiss alpine communities with varying access to motorized transportation. Health Place 2007, 13, 757–766. [Google Scholar] [CrossRef] [PubMed]

	



Drygas, W.; Kwasniewska, M.; Kaleta, D.; Pikala, M.; Bielecki, W.; Gluszek, J.; Zdrojewski, T.; Pajak, A.; Kozakiewicz, K.; Broda, G. Epidemiology of physical inactivity in Poland: Prevalence and determinants in a former communist country in socioeconomic transition. Public Health 2009, 123, 592–597. [Google Scholar] [CrossRef] [PubMed]

	



Ducheyne, F.; De Bourdeaudhuij, I.; Spittaels, H.; Cardon, G. Individual, social and physical environmental correlates of “never” and “always” cycling to school among 10 to 12 year old children living within a 3.0 km distance from school. Int. J. Behav. Nutr. Phys. Act. 2012, 9. [Google Scholar] [CrossRef][Green Version]

	



Duncan, E.K.; Scott Duncan, J.; Schofield, G. Pedometer-determined physical activity and active transport in girls. Int. J. Behav. Nutr. Phys. Act. 2008, 5. [Google Scholar] [CrossRef] [PubMed]

	



Engbers, L.H.; Hendriksen, I.J.M. Characteristics of a population of commuter cyclists in the Netherlands: Perceived barriers and facilitators in the personal, social and physical environment. Int. J. Behav. Nutr. Phys. Act. 2010, 7. [Google Scholar] [CrossRef] [PubMed]

	



Faulkner, G.; Stone, M.; Buliung, R.; Wong, B.; Mitra, R. School travel and children’s physical activity: A cross-sectional study examining the influence of distance. BMC Public Health 2013, 13. [Google Scholar] [CrossRef] [PubMed]

	



Ferrar, K.; Olds, T.; Maher, C.; Maddison, R. Time use clusters of New Zealand adolescents are associated with weight status, diet and ethnicity. Aust. N. Z. J. Public Health 2013, 37, 39–46. [Google Scholar] [CrossRef] [PubMed]

	



Ford, P.; Bailey, R.; Coleman, D.; Woolf-May, K.; Swaine, I. Activity levels, dietary energy intake, and body composition in children who walk to school. Pediatr. Exerc. Sci. 2007, 19, 393–407. [Google Scholar] [PubMed]

	



Freeman, L.; Neckerman, K.; Schwartz-Soicher, O.; Quinn, J.; Richards, C.; Bader, M.D.M.; Lovasi, G.; Jack, D.; Weiss, C.; Konty, K.; et al. Neighborhood walkability and active travel (walking and cycling) in New York city. J. Urban Health 2013, 90, 575–585. [Google Scholar]

	



Fulton, J.E.; Shisler, J.L.; Yore, M.M.; Caspersen, C.J. Active transportation to school: Findings from a national survey. Res. Q. Exerc. Sport 2005, 76, 352–357. [Google Scholar] [PubMed]

	



Furie, G.L.; Desai, M.M. Active transportation and cardiovascular disease risk factors in U.S. Adults. Am. J. Prev. Med. 2012, 43, 621–628. [Google Scholar] [CrossRef]

	



Goodman, A.; Mackett, R.L.; Paskins, J. Activity compensation and activity synergy in British 8–13 year olds. Prev. Med. 2011, 53, 293–298. [Google Scholar] [CrossRef] [PubMed]

	



Gordon-Larsen, P.; Nelson, M.C.; Beam, K. Associations among active transportation, physical activity, and weight status in young adults. Obes. Res. 2005, 13, 868–875. [Google Scholar] [CrossRef] [PubMed]

	



Goodman, A.; Brand, C.; Ogilvie, D.; iConnect consortium. Associations of health, physical activity and weight status with motorised travel and transport carbon dioxide emissions: A cross-sectional, observational study. Environ. Health 2012, 11. [Google Scholar] [CrossRef]

	



Grow, H.M.; Saelens, B.E.; Kerr, J.; Durant, N.H.; Norman, G.J.; Sallis, J.F. Where are youth active? Roles of proximity, active transport, and built environment. Med. Sci. Sports Exerc. 2008, 40, 2071–2079. [Google Scholar] [CrossRef]

	



Harten, N.; Olds, T. Patterns of active transport in 11–12 year old Australian children. Aust. N. Z. J. Public Health 2004, 28, 167–172. [Google Scholar] [PubMed]

	



Hearst, M.O.; et al. The relationship of area-level sociodemographic characteristics, household composition and individual-level socioeconomic status on walking behavior among adults. Res A Policy Pract. 2013, 50, 149–157. [Google Scholar]

	



Heelan, K.A.; Donnelly, J.; Jacobsen, D.; Mayo, M.; Washburn, R.; Greene, L. Active commuting to and from school and bmi in elementary school children—Preliminary data. Child Care Health Dev. 2005, 31, 341–349. [Google Scholar] [CrossRef] [PubMed]

	



Hohepa, M.; Schofield, G.; Kolt, G.S.; Scragg, R.; Garrett, N. Pedometer-determined physical activity levels of adolescents: Differences by age, sex, time of week, and transportation mode to school. J. Phys. Act. Health 2008, 5, S140–S152. [Google Scholar] [PubMed]

	



Johnson, T.G.; Brusseau, T.A.; Darst, P.W.; Kulinna, P.H.; White-Taylor, J. Step counts of non-white minority children and youth by gender, grade level, race/ethnicity, and mode of school transportation. J. Phys. Act. Health 2010, 7, 730–736. [Google Scholar] [PubMed]

	



King, A.C.; Parkinson, K.N.; Adamson, A.J.; Murray, L.; Besson, H.; Reilly, J.J.; Basterfield, L. Correlates of objectively measured physical activity and sedentary behavior in English children. Eur. J. Public Health 2011, 21, 424–431. [Google Scholar] [CrossRef] [PubMed]

	



Kwasniewska, M.; Kaczmarczyk-Chalas, K.; Pikala, M.; Broda; Kozakiewicz, K.; Pajak, A.; Tykarski, A.; Zdrojewski, T.; Drygas, W. Socio-demographic and lifestyle correlates of commuting activity in Poland. Prev. Med. 2010, 50, 257–261. [Google Scholar] [CrossRef] [PubMed]

	



Kwasniewska, M.; Kaczmarczyk-Chalas, K.; Pikala, M.; Broda, G.; Kozakiewicz, K.; Pajak, A.; Tykarski, A.; Zdrojewski, T.; Drygas, W. Commuting physical activity and prevalence of metabolic disorders in Poland. Prev. Med. 2010, 51, 482–487. [Google Scholar] [CrossRef] [PubMed]

	



Lachapelle, U.; Noland, R.B. Does the commute mode affect the frequency of walking behavior? The public transit link. Transp. Policy 2012, 21, 26–36. [Google Scholar] [CrossRef]

	



Landsberg, B.; Plachta-Danielzik, S.; Much, D.; Johannsen, M.; Lange, D.; Mueller, M.J. Associations between active commuting to school, fat mass and lifestyle factors in adolescents: The kiel obesity prevention study (kops). Eur. J. Clin. Nutr. 2008, 62, 739–747. [Google Scholar] [CrossRef] [PubMed]

	



Larouche, R.; Lloyd, M.; Knight, E.; Tremblay, M.S. Relationship between active school transport and body mass index in grades 4-to-6 children. Pediatr. Exerc. Sci. 2011, 23, 322–330. [Google Scholar] [PubMed]

	



Leslie, E.; Kremer, P.; Toumbourou, J.W.; Williams, J.W. Gender differences in personal, social and environmental influences on active travel to and from school for Australian adolescents. J. Sci. Med. Sport 2010, 13, 597–601. [Google Scholar] [CrossRef] [PubMed]

	



Loucaides, C.A.; Plotnikoff, R.C.; Bercovitz, K. Differences in the correlates of physical activity between urban and rural Canadian youth. J. Sch. Health 2007, 77, 164–170. [Google Scholar] [CrossRef] [PubMed]

	



Marques, E.A.; Pizarro, A.N.; Figueiredo, P.; Mota, J.; Santos, M.P. Modifiable lifestyle behavior patterns, sedentary time and physical activity contexts: A cluster analysis among middle school boys and girls in the salta study. Prev. Med. 2013, 56, 413–415. [Google Scholar] [CrossRef] [PubMed]

	



Martin, S.L.; Lee, S.M.; Lowry, R. National prevalence and correlates of walking and bicycling to school. Am. J. Prev. Med. 2007, 33, 98–105. [Google Scholar] [CrossRef] [PubMed]

	



Mendoza, J.A.; Watson, K.; Nguyen, N.; Cerin, E.; Baranowski, T.; Nicklas, T.A. Active commuting to school and association with physical activity and adiposity among US youth. J. Phys. Act. Health 2011, 8, 488–495. [Google Scholar] [PubMed]

	



Merom, D.; Miller, Y.D.; van der Ploeg, H.P.; Bauman, A. Predictors of initiating and maintaining active commuting to work using transport and public health perspectives in Australia. Prev. Med. 2008, 47, 342–346. [Google Scholar] [CrossRef] [PubMed]

	



Metcalf, B.; Voss, L.; Jeffery, A.; Perkins, J.; Wilkin, T. Physical activity cost of the school run: Impact on schoolchildren of being driven to school (earlybird 22). BMJ Br. Med. J. 2004, 329, 832–833. [Google Scholar] [CrossRef]

	



Molina-Garcia, J.; Castillo, I.; Sallis, J.F. Psychosocial and environmental correlates of active commuting for university students. Prev. Med. 2010, 51, 136–138. [Google Scholar] [CrossRef] [PubMed]

	



Morckel, V.; Terzano, K. The influence of travel attitudes, commute mode choice, and perceived neighborhood characteristics on physical activity. J. Phys. Act. Health 2014, 11, 91–98. [Google Scholar] [CrossRef] [PubMed]

	



Mota, J.; Ribeiro, J.C.; Carvalho, J.; Santos, M.P. The physical activity behaviors outside school and bmi in adolescents. J. Phys. Act. Health 2010, 7, 754–760. [Google Scholar] [PubMed]

	



Murtagh, E.M.; Murphy, M.H. Active travel to school and physical activity levels of Irish primary schoolchildren. Pediatr. Exerc. Sci. 2011, 23, 230–236. [Google Scholar] [PubMed]

	



Naumann, R.B.; Dellinger, A.M.; Anderson, M.L.; Bonomi, A.E.; Rivara, F.P.; Thompson, R.S. Preferred modes of travel among older adults: What factors affect the choice to walk instead of drive? J. Saf. Res. 2009, 40, 395–398. [Google Scholar] [CrossRef]

	



Nilsson, A.; Andersen, L.B.; Ommundsen, Y.; Froberg, K.; Sardinha, L.B.; Piehl-Aulin, K.; Ekelund, U. Correlates of objectively assessed physical activity and sedentary time in children: A cross-sectional study (the European Youth Heart Study). BMC Public Health 2009, 9. [Google Scholar] [CrossRef] [PubMed][Green Version]

	



Oreskovic, N.M.; Sawicki, G.S.; Kinane, T.B.; Winickoff, J.P.; Perrin, J.M. Travel patterns to school among children with asthma. Clin. Pediatr. 2009, 48, 632–640. [Google Scholar] [CrossRef]

	



Ostergaard, L.; Grontved, A.; Borrestad, L.A.B.; Froberg, K.; Gravesen, M.; Andersen, L.B. Cycling to school is associated with lower bmi and lower odds of being overweight or obese in a large population-based study of Danish adolescents. J. Phys. Act. Health 2012, 9, 617–625. [Google Scholar] [PubMed]

	



Ostergaard, L.; Kolle, E.; Steene-Johannessen, J.; Anderssen, S.A.; Andersen, L.B. Cross sectional analysis of the association between mode of school transportation and physical fitness in children and adolescents. Int. J. Behav. Nutr. Phys. Act. 2013, 10. [Google Scholar] [CrossRef] [PubMed][Green Version]

	



Owen, C.G.; Nightingale, C.M.; Rudnicka, A.R.; van Sluijs, E.M.F.; Ekelund, U.; Cook, D.G.; Whincup, P.H. Travel to school and physical activity levels in 9–10 year-old UK children of different ethnic origin; Child Heart and Health Study in England (CHASE). PLoS One 2012, 7. [Google Scholar] [CrossRef] [PubMed]

	



Pabayo, R.; Maximova, K.; Spence, J.C.; Vander Ploeg, K.; Wu, B.; Veugelers, P.J. The importance of active transportation to and from school for daily physical activity among children. Prev. Med. 2012, 55, 196–200. [Google Scholar] [CrossRef] [PubMed]

	



Panter, J.; Jones, A.; Van Sluijs, E.; Griffin, S. The influence of distance to school on the associations between active commuting and physical activity. Pediatr. Exerc. Sci. 2011, 23, 72–86. [Google Scholar] [PubMed]

	



Rissel, C.; Mulley, C.; Ding, D. Travel mode and physical activity at Sydney university. Int. J. Environ. Res. Public Health 2013, 10, 3563–3577. [Google Scholar] [CrossRef] [PubMed]

	



Robertson-Wilson, J.E.; Leatherdale, S.T.; Wong, S.L. Social-ecological correlates of active commuting to school among high school students. J. Adolesc. Health 2008, 42, 486–495. [Google Scholar] [CrossRef] [PubMed]

	



Rosenberg, D.E.; Sallis, J.F.; Conway, T.L.; Cain, K.L.; McKenzie, T.L. Active transportation to school over 2 years in relation to weight status and physical activity. Obesity 2006, 14, 1771–1776. [Google Scholar] [CrossRef] [PubMed]

	



Roth, M.A.; Millett, C.J.; Mindell, J.S. The contribution of active travel (walking and cycling) in children to overall physical activity levels: A national cross sectional study. Prev. Med. 2012, 54, 134–139. [Google Scholar] [CrossRef] [PubMed]

	



Sahlqvist, S.; Goodman, A.; Cooper, A.R.; Ogilvie, D. Change in active travel and changes in recreational and total physical activity in adults: Longitudinal findings from the iconnect study. Int. J. Behav. Nutr. Phys. Act. 2013, 10. [Google Scholar] [CrossRef] [PubMed]

	



Sahlqvist, S.; Song, Y.; Ogilvie, D. Is active travel associated with greater physical activity? The contribution of commuting and non-commuting active travel to total physical activity in adults. Prev. Med. 2012, 55, 206–211. [Google Scholar]

	



Sahlqvist, S.; Heesch, K.C. Characteristics of utility cyclists in Queensland, Australia: An examination of the associations between individual, social, and environmental factors and utility cycling. J. Phys. Act. Health 2012, 9, 818–828. [Google Scholar] [PubMed]

	



Saksvig, B.I.; Webber, L.S.; Elder, J.P.; Ward, D.; Evenson, K.R.; Dowda, M.; Chae, S.E.; Treuth, M.S. A cross-sectional and longitudinal study of travel by walking before and after school among eighth-grade girls. J. Adolesc. Health 2012, 51, 608–614. [Google Scholar] [CrossRef] [PubMed]

	



Santos, M.P.; Oliveira, J.; Ribeiro, J.C.; Mota, J. Active travel to school, bmi and participation in organised and non-organised physical activity among Portuguese adolescents. Prev. Med. 2009, 49, 497–499. [Google Scholar] [CrossRef] [PubMed]

	



Sayers, S.P.; LeMaster, J.W.; Thomas, I.M.; Petroski, G.F.; Ge, B. A walking school bus program impact on physical activity in elementary school children in Columbia, Missouri. Amer. J. Prev. Med. 2012, 43, S384–S389. [Google Scholar] [CrossRef]

	



Schofield, G.; Badlands, H.; Oliver, M. Objectively-measured physical activity in New Zealand workers. J. Sci. Med. Sport 2005, 8, 143–151. [Google Scholar] [CrossRef] [PubMed]

	



Sirard, J.R.; Riner, W.F., Jr.; McIver, K.L.; Pate, R.R. Physical activity and active commuting to elementary school. Med. Sci. Sports Exerc. 2005, 37, 2062–2069. [Google Scholar] [CrossRef] [PubMed]

	



Sisson, S.B.; Tudor-Locke, C. Comparison of cyclists’ and motorists’ utilitarian physical activity at an urban university. Prev. Med. 2008, 46, 77–79. [Google Scholar] [CrossRef] [PubMed]

	



Slingerland, M.; Borghouts, L.B.; Hesselink, M.K.C. Physical activity energy expenditure in dutch adolescents: Contribution of active transport to school, physical education, and leisure time activities. J. Sch. Health 2012, 82, 225–232. [Google Scholar] [CrossRef] [PubMed]

	



Smith, L.; Sahlqvist, S.; Ogilvie, D.; Jones, A.; Corder, K.; Griffin, S.J.; van Sluijs, E. Is a change in mode of travel to school associated with a change in overall physical activity levels in children? Longitudinal results from the SPEEDY Study. Int. J. Behav. Nutr. Phys. Act. 2012, 9. [Google Scholar] [CrossRef]

	



Smith, L.; Sahlqvist, S.; Ogilvie, D.; Jones, A.; Griffin, S.J.; van Sluijs, E. Is active travel to non-school destinations associated with physical activity in primary school children? Prev. Med. 2012, 54, 224–228. [Google Scholar] [CrossRef] [PubMed]

	



Spinks, A.; Macpherson, A.; Bain, C.; McClure, R. Determinants of sufficient daily activity in Australian primary school children. J. Paediatr. Child Health 2006, 42, 674–679. [Google Scholar] [CrossRef] [PubMed]

	



Sugiyama, T.; Merom, D.; Reeves, M.; Leslie, E.; Owen, N. Habitual active transport moderates the association of TV viewing time with body mass index. J. Phys. Act. Health 2010, 7, 11–16. [Google Scholar] [PubMed]

	



van Sluijs, E.M.; Fearne, V.A.; Mattocks, C.; Riddoch, C.; Griffin, S.J.; Ness, A. The contribution of active travel to children’s physical activity levels: Cross-sectional results from the ALSPAC study. Prev. Med. 2009, 48, 519–524. [Google Scholar] [CrossRef] [PubMed]

	



Voss, C.; Sandercock, G. Aerobic fitness and mode of travel to school in English schoolchildren. Med. Sci. Sports Exerc. 2010, 42, 281–287. [Google Scholar] [CrossRef] [PubMed]

	



Wen, L.M.; Merom, D.; Rissel, C.; Simpson, J.M. Weight status, modes of travel to school and screen time: A cross-sectional survey of children aged 10–13 years in Sydney. Health Promot. J. Austr. 2010, 21, 57–63. [Google Scholar] [PubMed]

	



Yang, L.; Panter, J.; Griffin, S.J.; Ogilvie, D. Associations between active commuting and physical activity in working adults: Cross-sectional results from the commuting and health in Cambridge study. Prev. Med. 2012, 55, 453–457. [Google Scholar] [CrossRef] [PubMed]

	



Yelavich, S.; Towns, C.; Burt, R.; Chow, K.; Donohue, R.; Sani, H.S.H.; Taylor, K.; Gray, A.; Eberhart-Phillips, J.; Reeder, A.I. Walking to school: Frequency and predictors among primary school children in Dunedin, New Zealand. N. Z. Med. J. 2008, 121, 51–58. [Google Scholar] [PubMed]

	



Chau, J.Y.; van der Ploeg, H.P.; Merom, D.; Chey, T.; Bauman, A.E. Cross-sectional associations between occupational and leisure-time sitting, physical activity and obesity in working adults. Prev. Med. 2012, 54, 195–200. [Google Scholar] [CrossRef] [PubMed]

	



Dunton, G.F.; Berrigan, D.; Ballard-Barbash, R.; Graubard, B.; Atienza, A.A. Joint associations of physical activity and sedentary behaviors with body mass index: Results from a time use survey of us adults. Int. J. Obes. 2009, 33, 1427–1436. [Google Scholar] [CrossRef]

	



Granzin, K.L.; Olsen, J.E. Characterizing participants in activities protecting the environment—A focus on donating, recycling, and conservation behaviors. J. Public Policy Mark. 1991, 10, 1–27. [Google Scholar]

	



Mota, J.; Gomes, H.; Almeida, M.; Ribeiro, J.C.; Carvalho, J.; Santos, M.P. Active versus passive transportation to school—differences in screen time, socio-economic position and perceived environmental characteristics in adolescent girls. Ann. Hum. Biol. 2007, 34, 273–282. [Google Scholar] [CrossRef] [PubMed]

	



Wong, B.Y.M.; Faulkner, G.; Buliung, R.; Irving, H. Mode shifting in school travel mode: Examining the prevalence and correlates of active school transport in Ontario, Canada. BMC Public Health 2011, 11. [Google Scholar] [CrossRef] [PubMed]

	



Wang, Y.; Tuomilehto, J.; Jousilahti, P.; Antikainen, R.; Mahonen, M.; Katzmarzyk, P.T.; Hu, G. Occupational, commuting, and leisure-time physical activity in relation to heart failure among finnish men and women. J. Am. Coll. Cardiol. 2010, 56, 1140–1148. [Google Scholar] [CrossRef] [PubMed]

	



Besser, L.M.; Dannenberg, A.L. Walking to public transit steps to help meet physical activity recommendations. Am. J. Prev. Med. 2005, 29, 273–280. [Google Scholar] [CrossRef] [PubMed]

	



Cerin, E.; Leslie, E.; du Toit, L.; Owen, N.; Frank, L.D. Destinations that matter: Associations with walking for transport. Health Place 2007, 13, 713–724. [Google Scholar] [CrossRef] [PubMed]

	



Dolnicar, S.; Laesser, C.; Matus, K. Short-haul city travel is truly environmentally sustainable. Tour. Manag. 2010, 31, 505–512. [Google Scholar] [CrossRef]

	



Edwards, R.D. Public transit, obesity, and medical costs: Assessing the magnitudes. Prev. Med. 2008, 46, 14–21. [Google Scholar] [CrossRef] [PubMed]

	



Goetzke, F.; Rave, T. Bicycle use in Germany: Explaining differences between municipalities with social network effects. Urban Stud. 2011, 48, 427–437. [Google Scholar] [CrossRef] [PubMed]

	



Lachapelle, U.; Frank, L.; Saelens, B.E.; Sallis, J.F.; Conway, T.L. Commuting by public transit and physical activity: Where you live, where you work, and how you get there. J. Phys. Act. Health 2011, 8, S72–S82. [Google Scholar] [PubMed]

	



Lachapelle, U.; Frank, L.D. Transit and health: Mode of transport, employer-sponsored public transit pass programs, and physical activity. J. Public Health Policy 2009, 30, S73–S94. [Google Scholar] [CrossRef] [PubMed]

	



Lee, C. Environment and active living: The roles of health risk and economic factors. Am. J. Health Promot. 2007, 21, 293–304. [Google Scholar] [CrossRef] [PubMed]

	



MacDonald, J.M.; Stokes, R.J.; Cohen, D.A.; Kofner, A.; Ridgeway, G.K. The effect of light rail transit on body mass index and physical activity. Amer. J. Prev. Med. 2010, 39, 105–112. [Google Scholar] [CrossRef]

	



Moudon, A.V.; Chanam Lee, C.; Cheadle, A.D.; Collier, C.W.; Johnson, D.; Schmid, T.L.; Weathe, R.D. Cycling and the built environment, a US perspective. Transp Res. D Transp. Environ. 2005, 10, 245–261. [Google Scholar] [CrossRef]

	



Villanueva, K.; Giles-Corti, B.; McCormack, G. Achieving 10,000 steps: A comparison of public transport users and drivers in a university setting. Prev. Med. 2008, 47, 338–341. [Google Scholar] [CrossRef] [PubMed]

	



Wasfi, R.A.; Ross, N.A.; El-Geneidy, A.M. Achieving recommended daily physical activity levels through commuting by public transportation: Unpacking individual and contextual influences. Health Place 2013, 23, 18–25. [Google Scholar] [CrossRef] [PubMed]

	



Wener, R.E.; Evans, G.W. A morning stroll—levels of physical activity in car and mass transit commuting. Environ. Behav. 2007, 39, 62–74. [Google Scholar] [CrossRef]

	



Fuller, D.; Cummins, S.; Matthews, S.A. Does transportation mode modify associations between distance to food store, fruit and vegetable consumption, and bmi in low-income neighborhoods? Am. J. Clin. Nutr. 2013, 97, 167–172. [Google Scholar] [CrossRef] [PubMed]

	



Lemstra, M.; Rogers, M.; Thompson, A.; Moraros, J. Prevalence and correlates of physical activity within on-reserve first nations youth. J. Phys. Act. Health 2013, 10, 430–436. [Google Scholar] [PubMed]

	



Swanson, K.C.; McCormack, G.R. The relations between driving behavior, physical activity, and weight status among Canadian adults. J. Phys. Act. Health 2012, 9, 352–359. [Google Scholar] [PubMed]

	



Wen, L.; Orr, N.; Millett, C.; Rissel, C. Driving to work and overweight and obesity: Findings from the 2003 New South Wales Health Survey, Australia. Int. J. Obes. 2006, 30, 782–786. [Google Scholar] [CrossRef]

	



Wennberg, P.; Wensley, F.; Johansson, L.; Boman, K.; Di Angelantonio, E.; Rumley, A.; Lowe, G.; Hallmans, G.; Jansson, J.-H. Reduced risk of myocardial infarction related to active commuting: Inflammatory and haemostatic effects are potential major mediating mechanisms. Eur. J. Cardiovasc. Prev. Rehabil. 2010, 17, 56–62. [Google Scholar] [CrossRef] [PubMed]

	



Kesse-Guyot, E.; Peneau, S.; Mejean, C.; Szabo de Edelenyi, F.; Galan, P.; Hercberg, S.; Lairon, D. Profiles of organic food consumers in a large sample of french adults: Results from the Nutrinet-Sante cohort study. PLoS One 2013, 8. [Google Scholar] [CrossRef] [PubMed]

	



Magnusson, M.K.; Arvola, A.; Hursti, U.-K.K.; Aberg, L.; Sjoden, P.-O. Choice of organic foods is related to perceived consequences for human health and to environmentally friendly behavior. Appetite 2003, 40, 109–117. [Google Scholar] [CrossRef] [PubMed]

	



Miao, L.; Wei, W. Consumers’ pro-environmental behavior and the underlying motivations: A comparison between household and hotel settings. Int. J. Hospitality Manag. 2013, 32, 102–112. [Google Scholar] [CrossRef]

	



Nie, C.; Zepeda, L. Lifestyle segmentation of US food shoppers to examine organic and local food consumption. Appetite 2011, 57, 28–37. [Google Scholar] [CrossRef] [PubMed]

	



Petersen, S.B.; Rasmussen, M.A.; Strom, M.; Halldorsson, T.I.; Olsen, S.F. Sociodemographic characteristics and food habits of organic consumers—A study from the Danish national birth cohort. Public Health Nutr. 2013, 16, 1810–1819. [Google Scholar] [CrossRef] [PubMed]

	



Thogersen, J.; Olander, F. To what degree are environmentally beneficial choices reflective of a general conservation stance? Environ. Behav. 2006, 38, 550–569. [Google Scholar] [CrossRef]

	



Torjusen, H.; Brantsaeter, A.L.; Haugen, M.; Lieblein, G.; Stigum, H.; Roos, G.; Holmboe-Ottesen, G.; Meltzer, H.M. Characteristics associated with organic food consumption during pregnancy; data from a large cohort of pregnant women in Norway. BMC Public Health 2010, 10. [Google Scholar] [CrossRef] [PubMed]

	



Torjusen, H.; Lieblein, G.; Naes, T.; Haugen, M.; Meltzer, H.M.; Brantsaeter, A.L. Food patterns and dietary quality associated with organic food consumption during pregnancy; data from a large cohort of pregnant women in Norway. BMC Public Health 2012, 12. [Google Scholar] [CrossRef] [PubMed]

	



Burgess, C.P.; Johnston, F.H.; Berry, H.L.; McDonnell, J.; Yibarbuk, D.; Gunabarra, C.; Mileran, A.; Bailie, R.S. Healthy country, healthy people: The relationship between indigenous health status and “caring for country”. Med. J. Australia 2009, 190, 567–572. [Google Scholar] [PubMed]

	



Litt, J.S.; Soobader, M.J.; Turbin, M.S.; Hale, J.W.; Buchenau, M.; Marshall, J.A. The influence of social involvement, neighborhood aesthetics, and community garden participation on fruit and vegetable consumption. Amer. J. Public Health 2011, 101, 1466–1473. [Google Scholar] [CrossRef]

	



MacMillan Uribe, A.L.; Winham, D.M.; Wharton, C.M. Community supported agriculture membership in Arizona. An exploratory study of food and sustainability behaviors. Appetite 2012, 59, 431–436. [Google Scholar]

	



Maples, M.; Morgan, K.L.; Interis, M.G.; Harri, A. Who buys food directly from producers in the southeastern United States? J. Agric. Appl. Econ. 2013, 45, 509–518. [Google Scholar]

	



Kamphuis, C.B.M.; Giskes, K.; de Bruijn, G.-J.; Wendel-Vos, W.; Brug, J.; van Lenthe, F.J. Environmental determinants of fruit and vegetable consumption among adults: A systematic review. Br. J. Nutr. 2006, 96, 620–635. [Google Scholar] [PubMed]

	



Baik, J.-Y.; Lee, H. Habitual plate-waste of 6- to 9-year-olds may not be associated with lower nutritional needs or taste acuity, but undesirable dietary factors. Nutr. Res. 2009, 29, 831–838. [Google Scholar] [CrossRef] [PubMed]

	



Marlette, M.A.; Templeton, S.B.; Panemangalore, M. Food type, food preparation, and competitive food purchases impact school lunch plate waste by sixth-grade students. J. Amer. Diet. Assoc. 2005, 105, 1779–1782. [Google Scholar] [CrossRef]

	



McCormack, L.A.; Laska, M.N.; Larson, N.I.; Story, M. Review of the nutritional implications of farmers’ markets and community gardens: A call for evaluation and research efforts. J. Amer. Diet. Assoc. 2010, 110, 399–408. [Google Scholar] [CrossRef]

	



van den Berg, A.; van Winsum-Westra, M.; de Vries, S.; van Dillen, S. Allotment gardening and health: A comparative survey among allotment gardeners and their neighbors without an allotment. Environ. Health 2010, 9, 1–12. [Google Scholar] [CrossRef] [PubMed]

	



ISSC and UNESCO. World Society Sciece Report 2013, Changing Global Environment; OECD Publishing and UNESCO Publishing: Paris, France, 2013. [Google Scholar]

	



WHO. Global Health Risks: Mortality Burden Disease Attributable to Selected Major Risks; World Health Organzation: Geneva, Switzerland, 2009. [Google Scholar]

	



Whitmarsh, L. Behavioral responses to climate change: Asymmetry of intentions and impacts. J. Environ. Psychol. 2009, 29, 13–23. [Google Scholar] [CrossRef]





© 2015 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution license (http://creativecommons.org/licenses/by/4.0/).







nav.xhtml


  ijerph-12-04833


  
    		
      ijerph-12-04833
    


  




  





media/file0.png
Unique studiesN=23,183

| Potentially relevantN=1288 |

Excluded N = 21,895
Topics not relevant,

e.g., experimental designs,
or studies in

non-OCED countries

Studies of observational surveys
which included at least one health

behaviorN = 330

Excluded N = 958

No environmental behavior
and health behavior,

or not measured at the
individual level

Studies of observational
surveys which tested for
associations between =1
health behaviorand =1
environmental behavior

N= 130 quantitative studies
N= 6 systematic reviews

Excluded N =194

No bivariate relationship
reported between
environmental and health
behaviors

Systematic reviewN =7






media/file1.png
Unique studiesN=23,183

1 1

Potentially relevant N= 1288

W

Excluded N =21.805
Topics not relevant,

e.g.. experimental designs,
or studies in

non-OCED countries

Studies of observational surveys
which included at least one health

behavior and one environmental
behaviorN = 330

Excluded N = 958

No environmental behavior
and health behavior,

or not measured at the
individual level

N

Studies of observational
surveys which tested for
associations between =1
health behaviorand =1
environmental behavior

N= 130 quantitative studies
N = 6 systematic reviews

W

Excluded N =194

No bivariate relationship
reported between
environmental and health
behaviors

Quantitative N=174
Qualitative N=13
Systematic review N =7






