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In light of new evidence on the prevention of chronic diseases and the elevated rates of overweight and obesity in Brazil and Canada, this critical review aims to interpret and synthesize current aspects regarding dietary and physical activity initiatives in both countries and make future recommendations. The pioneering work presented in the last Brazilian dietary guidelines has been called a model that can be applied globally, given its conceptualization of healthy eating that translates easily to practical guidance. The new Canadian Food Guide has incorporated similar aspects, also putting the country as a leader in dietary guidance. With these new recommendations, citizens in both Brazil and Canada have access to impactful evidence-informed nutritional guidelines. Both documents propose eating patterns that focus not only on health benefits, such as chronic disease prevention, but also incorporate well-being concerning cultural, economic, sociodemographic, biological, and ecological dimensions. A similar approach is required for physical activity to allow individuals to have attainable health and life goals and thereby fully enjoy their lives, regardless of geographical location, health status, and socioeconomic condition, a concept recently described as physical activity security. The wholistic dietary guidelines from both countries represent a change in paradigm in public health. Likewise, national evidence-based policies are warranted to reduce disparities in physical activity, allowing healthier and more active lifestyles for everyone.
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INTRODUCTION

As a result of significant improvements in health conditions management, most populations across the world have experienced a decrease in premature mortality related to infectious diseases in the last century (1). At the same time, there has been a rise in different chronic diseases and an increase in consequent morbidity and mortality associated with these medical conditions (2). This shift, called epidemiological transition, is linked to societies' progressive industrialization and extensive automation of manual tasks. Overall, there has been a marked reduction in the requirement for human movement in daily activities, along with widespread availability and active promotion of inexpensive and low-quality food around the world (3). Consequently, in the last decades, high-income as well as low- and middle-income countries (LMIC) have seen their populations engaging in unhealthy lifestyle behaviors, which represent the major cause of chronic diseases and early death (1).

Chronic medical conditions are a leading health problem in high-income countries, such as Canada, which has an estimated population of 37 million people (1, 4). These medical conditions affect LMIC in an even higher proportion—with more than 75% of worldwide deaths from such diseases occurring in these nations (5). This is the case of Brazil, a middle-income country with more than 200 million people, where chronic diseases are also the leading cause of mortality (1, 6).

When the World Health Organization (WHO) launched its global action plan for the prevention and control of chronic diseases 2013–2020, such conditions were responsible for around 63% of worldwide deaths (7). According to the newest report, the last decade has not seen much improvement, and this rate is now about 10% greater (8). Part of this situation is due to the lack of success in tackling these diseases' risk factors, mainly physical inactivity (usually identified when one does not engage in at least 150 min of moderate to vigorous physical activity (PA) per week); unhealthy diet (often characterized when one eats less than five servings of fruits and vegetables per day); smoking (tobacco use in any dose or route); and harmful alcohol intake (commonly observed in irregular or chronic heavy drinking) (3, 4, 6).

Tobacco use has received the most attention among governments and researchers worldwide, resulting in a significant decrease in this behavior in most countries, including Brazil and Canada (1, 9, 10). Global alcohol intake has also had some improvement, leading to stable levels of consumption in the last years—a trend also observed in both the Brazilian and Canadian populations (1, 6, 11, 12). Conversely, there has been an increase in the prevalence of obesity across the globe, which is directly related to unhealthy diet and physical inactivity, thus requiring effective national and international public health measures to tackle these burdens (1, 6, 13). In this respect, new evidence-based documents, such as the current dietary guidelines of both countries and the 2020 global guidelines on PA present cutting-edge advances and along with the newly proposed concept of PA security will be discussed in the following sections.

According to the WHO's latest report, in 2016 there were around 1.9 billion overweight adults worldwide, out of which 650 million were obese (14). While 39% of the adults across the globe have overweight or obesity, in Brazil and Canada this combined overweight/obesity prevalence is 55.4 and 59.8%, respectively (6, 13). As expected, according to official indicators, both countries also face high rates of physical inactivity and unhealthy dietary patterns. In Canada, 83.6% of adults do not engage in at least 150 min of moderate to vigorous PA per week, whereas in Brazil this prevalence is of 44.8% of the adult population (4, 6). This substantial difference is likely due to the lack of agreement between the methods of assessment used in each country. In Canada, PA was measured with accelerometers, which present better reliability and sensitivity, whereas Brazil used self-reports, which usually overestimate PA (15). To illustrate this difference, Colley et al. (16) compared both methods, which were used in a Canadian survey in 2016, showing that almost half of the Canadian adults reported engaging in 150 or more minutes of moderate to vigorous PA per week, whereas the accelerometer-measured data showed that this was the case for only 17% of these individuals. Regarding diet, 71.3% of Canadian adults and 87.1% of adults in Brazil do not eat five or more fruits and vegetables daily (4, 6).

Considering these realities, and in light of the new concept of PA security as well as innovative approaches introduced in the latest Canadian and Brazilian dietary guidelines and in the latest WHO guidelines on PA, this critical review aims to present and discuss current aspects regarding chronic disease prevention in adults in Brazil and Canada. Specifically, we analyze and synthesize current preventive approaches in terms of PA and diet carried out in each country, with a particular focus on PA, and make future recommendations.



PREVENTION APPROACHES IN BRAZIL AND CANADA

Given the alarming prevalence of unhealthy diets and insufficient levels of PA in Brazil and Canada, both countries have implemented population health programs and protocols to address these risk factors, including some novel initiatives (17–20). An innovative action taken by both countries was the update of their dietary guidelines. Brazil led the way, with their revolutionary approach to inform healthy eating (21). Canada followed with the launch of their new Food Guide, which incorporated similar concepts (22). Both documents address the context of eating rather than the usual focus on nutrients and food groups, which was a turning point in the field of nutrition and public health (23, 24). A common specific area of concern relates to the science regarding the negative impact on health from processed and ultra-processed food (22). With such evidence, the latest version of each guide addresses the importance of avoiding highly processed food and prioritizing minimally processed and unprocessed options (25, 26). These recommendations are directly aligned with the focus on chronic disease prevention, a primary goal in both documents (17, 20).

Without the food industry's participation in their development, both guidelines provide clear alternatives to processed and ultra-processed food, using simple and direct messaging (25, 26). Good examples are the recommendations to eat plenty of fruits and vegetables and to have water as the beverage of choice. Instead of the widely used nutrition-based guides, these food-based guidelines focus on healthy eating and, at the same time, make a direct ecological impact by encouraging a sustainable eating pattern (17, 21).

Another aspect present in both guides is the emphasis on meal planning and the connection with others during the act of eating, which contemplates sociocultural values, and are also considered strategies to support a healthy diet (23). With its emphasis on sustainability, this food- and meal-based wholistic approach put Brazil and Canada in the global leadership of dietary recommendations for optimal health of both human beings and the planet (27).

As is the case with all population-based guidelines, there is incremental work to be done beyond their release (28). There is a need for accompanying implementation tools for the guide, policy development, and multiple layered initiatives and support to target health behavior change (26). There are many barriers to be overcome, and it can be challenging to make healthy food choices (21). The Brazilian and Canadian dietary guidelines recognize the influence of social and physical environments, household income and the many determinants of health, educational and health programs, along with government food policies for the successful implementation of these guidelines (25, 26, 29).

While Brazil's latest dietary guidelines have been widely praised (30), by the time of its publication the country took a surprisingly different approach in respect of PA guidelines, despite the opinion of Brazilian researchers involved with the promotion of PA and health. The efforts and costs involved in creating national guidelines as a policy for health promotion were considered unjustified, and the country instead chose to adopt the general WHO PA recommendations (31).

Conversely, investments in PA policies are a priority in Canada (32, 33), which has led the country to be a leader in the promotion of the health benefits of PA and the development of evidence-informed PA recommendations for healthy individuals and persons living with chronic medical conditions (34–39). This includes leading international initiatives and conferences, such as the first and second “International Conference on PA, Fitness and Health” (held in 1988 and 1992), the “Dose-Response Symposium” (October 2000), the “Communicating PA and Health Messages Science into Practice” meeting (2001), the Toronto Charter for PA (2010), and the International Society for PA and Health Congress (2010 and 2021) (36, 40, 41). Also, the Canadian government was one of the main supporters of the 2020 WHO PA guidelines, which was launched in light of substantial advances in the field after the release of the previous version (42).

Besides an emphasis on participation and inclusivity, aiming at a broader reach, the latest WHO guidelines on PA address the new science on activities' intensity and duration (43). Specifically, the document highlights the importance of light-intensity PA and states that some activity is better than none. This echoes previous statements made by Canadian and international experts highlighting the importance of simply becoming more active (44–46). Also, due to insufficient supporting findings, these guidelines have removed the requirement for PA to be performed in bouts of at least 10 min of moderate to vigorous intensity to obtain health benefits (43). This new evidence is critical for less affluent settings since regular recreational PAs are inaccessible for many in these locations, as is the case in some areas in Canada as well as LMIC in general, including Brazil (47–49). Indeed, discrepancies in PA participation have been widely observed, with socioeconomically advantaged individuals having more opportunities to be physically active (50, 51). The inclusive approach presented in the 2020 WHO PA guidelines therefore has the potential to impact health outcomes in both Canada and Brazil, since inequalities in PA, besides contributing to the pandemic of physical inactivity, were found, for example, to be predictive of obesity in middle- as well as in high-income countries (51, 52). Further work is warranted, however, owing to the limited uptake of PA guidelines internationally and the deficits-based nature of PA messaging that focuses on the health perils of too little PA (i.e., increased risk for cardiometabolic disease) rather than the diverse benefits of simply moving more (53, 54).

Numerous disparities across the world require PA to be approached in terms of equity. This view is presented in the new Brazilian and Canadian dietary guidelines (25, 26). Just as these documents should lead to the development of strategies to address inequity and food insecurity, PA policies should also lead to recommendations on equity. This concept was recently described as PA security—when everyone, everywhere, would have unrestricted access to PA, meeting all needs for an active and healthy life (55). Aligned with this are two research priorities established in the latest WHO guidelines on PA (43). One of these concerns is the need for more evidence from LMIC and economically disadvantaged communities since most of the science on PA is based on findings from high-income settings. Another research topic to be prioritized refers to the health benefits of the aforementioned light-intensity PA. Both aspects relate to realities in Brazil and Canada since much of the PA carried out in different locations of these countries is of light intensity (48, 56). In fact, there is a pressing demand for PA security in certain areas of Canada and in much of Brazil's territory, where utilitarian PA, such as active commuting, is one of the main forms of PA (57, 58). Importantly, although some of these regions present a high prevalence of PA, many times such engagement happens due to a lack of alternatives, rather than simply choice, including walking and cycling to and from work/school in unsafe traffic areas as well as in locations with a high perception of criminality (55, 59, 60).

An important point corroborating this new approach is the evidence demonstrating significant health benefits with lower levels of PA than suggested in different guidelines (49). It has been demonstrated that such benefits can be attained even with half of the usual recommendation, particularly among previously inactive individuals (46). These findings hence show the lack of a minimum threshold in the amount of PA for health gains—a position which has just been endorsed by the WHO (42). This has a great impact in terms of public health, since engaging in regular PA, regardless of the intensity and the duration, can promote change in other health behaviors, such as diet and smoking, thereby significantly contributing to the prevention of chronic diseases (61, 62).

Moreover, despite the well-known health benefits of regular PA (46), additional positive effects on the immune system, mental health, and quality of life have also been reported in the context of the COVID-19 pandemic, thus providing further support for PA to be made accessible to everyone (63). Therefore, the current moment is a window of opportunity to emphasize PA as a human right, calling for actions from local policy- and decision-makers (55, 64). In light of this recent evidence, the following section addresses aspects of different dimensions that should be considered in contemporary initiatives in Brazil and Canada aimed at population PA promotion. In addition, the Discussion section addresses more in-depth different initiatives carried out in each country.



MACRO-ENVIRONMENTAL DIMENSIONS OF PHYSICAL ACTIVITY

PA dimensions are commonly addressed only in terms of individual and physiological characteristics, such as energy expenditure, as well as activities' duration, frequency, and intensity, characterizing a strictly biomedical relationship (65, 66). At the same time, internal aspects such as motivation and self-regulation are frequently identified as significant barriers to PA in high-income nations (47, 67). However, given the low rates of physically active individuals in countries like Canada (68), it is unlikely that lack of motivation alone explains the level of physical inactivity in industrialized countries, and consequently other characteristics of population subgroups should also be considered. In fact, PA interventions focusing only on personal factors were excluding for many, particularly in disadvantaged areas, regardless of the geographic location (47, 59). These findings suggest the need for a more socially contextualized approach to make PA an attainable and enjoyable purpose for everyone, including those in middle- and high-income countries (51, 69). In that regard, some of the aspects employed in the current Brazilian and Canadian dietary guidelines could be used as references, aiming at establishing a wholistic approach to PA guidance that would influence research and policy development for equitable interventions for PA promotion (70, 71). The name of each of the following dimensions under which PA should be seen is not necessarily the only option since some have interchangeable characteristics for adults. The emphasis here is on the overall content presented rather than the specific label of each dimension.


Cultural

The interest in understanding the influence of culture on PA behavior is not new, however, to date, still little is known about this topic (72, 73). Commonly, health promotion interventions, including those aiming to increase PA participation, are based on outcomes from studies conducted with certain ethnicities and are then generalized to all cultures. As a consequence, since not all these interventions are universally transferable, individuals with different traditions, such as those in specific ethnic groups, religious communities, immigrant clusters, and indigenous peoples often present lower levels of PA (74–76). Even when resources are available and the built environment is conducive to PA, the absence of cultural care can limit changes in this behavior (77, 78). Accordingly, an increasing number of studies report that initiatives aiming at raising PA levels should take cultural backgrounds into consideration (64, 76, 79).

Despite Brazil's culture being a result of the integration of distinct nationalities and ethnic backgrounds, which implies a population full of diverse cultural roots (80, 81), only a few studies have investigated Brazilian initiatives that incorporated cultural contexts. These include an extensive intervention considering differences between cities in one specific state (82), and one community-based program addressing traditional components of specific PAs (83). Given the large and very heterogeneous population of the country, there is a need for a broader emphasis on cultural aspects in PA interventions. This is supported by studies showing a high prevalence of overweight and obesity in indigenous peoples, a higher risk of obesity among immigrants with higher levels of acculturation, and a high prevalence of physical inactivity in black individuals (81, 84, 85).

Conversely, in Canada, where only one third of the population reported being of Canadian origin (86), more studies have investigated PA interventions considering cultural backgrounds than in Brazil (87–90). However, there has been a growing movement calling for a more systematic approach in the country to implement culturally safe PA programs, similar to measures already in place in other health promotion initiatives (91). Although such approach focuses initially on indigenous peoples, it could be extended to other ethnicities, since the indigenous population corresponds to around 5% of Canadians (86), and some individuals from different ethnicities report not feeling culturally supported in PA initiatives (74, 92). For instance, Culp (93) highlighted the importance of addressing immigrants' and ethnic minorities' cultural norms in order to reduce PA barriers. Also, Brooks-Cleator and Giles (94) showed that even PA programs aiming at being culturally relevant for indigenous people have some aspects not meeting this purpose. This demonstrates the overall importance of research and promotion of culturally sensitive PA interventions contemplating all ethnicities (76).



Economic

Following PA guidelines requires different investments that are not affordable for various individuals (47, 95). Despite the direct expenditure of money required to participate in some activities, related for example to the purchase of clothes, allocating a certain number of minutes per day or week exclusively to engage in PA is an investment not compatible with the routine of many (63, 96–98). It is not surprising that modifying one's routine to include PA was shown to be impractical due to different reasons, such as tiresome jobs, long commutes, holding more than one job and/or also studying, and competing housework chores and/or family responsibilities (47, 99). Although different barriers to PA are found in specific regions (95, 100), low income is associated with PA insecurity in high- as well as lower-income countries (47, 101).

Whereas, in some high-income countries the main obstacle for leisure-time PA is lack of time and possibly motivation—mainly for individuals of high socioeconomic status—in Brazil the main barrier is lack of money (98, 99, 102). Despite presenting some advances in economic welfare, Brazil is still one of the world's most unequal countries (59). This is reflected, for example, in higher levels of physical inactivity in low-income groups than in the economic elite, which has more means to afford being physically active (99). To address this and other inequalities related to chronic disease prevention, important actions were taken, mainly between 2004 and 2013, such as the inclusion of PA in the national health promotion agenda (29). However, although more than 40 million people were lifted out of poverty during this period (103), the challenge to reduce economic inequality in PA is substantial. In 2013 about 50 million Brazilians were still poor or extremely poor (104), and in 2019 around 60 million individuals were living in poverty (105).

Currently, economic aspects can be considered the main obstacle to be overcome in order to reduce disparities in Brazil, as evidenced by the significant hardship faced by some sectors, such as health and science (106). This is a result of changes that have been implemented in the national economy since 2016, with direct effects on physical inactivity and its consequences (59, 107). In 2017, for example, after years of stability, there was an increase in hospitalizations due to affective disorders, coinciding with stagnant PA levels in the same year, after increasing between 2006 and 2016 (108). Such economic changes deepened national discrepancies in PA, with less economically advantaged regions presenting a higher burden of mortality related to chronic diseases due to low PA levels (107). Other findings demonstrate the complexity around the difficulties faced by financially disadvantaged Brazilians. For instance, according to Galvim et al. (96), even when free PA programs are offered to economically vulnerable communities, adherence is low. They also report a significant number of dropouts, mainly due to participants finding new employment. Additionally, in contrast to high-income areas, solely building free of cost fitness facilities in low-income neighborhoods appears to be insufficient to favor PA in these communities (109). Therefore, more innovative initiatives are required, allowing for broader and more effective participation (2, 59). In that regard, several investigations have shown how increases in PA levels can lead to considerable savings in the country, thus justifying that investments in policies for the promotion of an active lifestyle must be a priority, even in this adverse context (5, 107, 110, 111).

As a high-income country, economic factors may be regarded as less limiting for PA engagement in Canada. However, longitudinal data starting in the twentieth century has shown that, through the decades, individuals with low income were constantly engaging less in leisure-time PA, and therefore this group should be prioritized in terms of efforts to increase population PA in the country (112). This is corroborated by findings showing that natural and free options for engagement in PA during the winter in Canada, such as an urban trail on a frozen waterway, which could help minimize weight gain during this season, are usually not used by low-income adults, likely due to access limitations using public transit as well as lack of adequate clothing (113). Additionally, Luan et al. (114) showed that even utilitarian PA, such as active transportation and its associated benefits—including decreases in body weight—is less accessible for low-income Canadians, highlighting the fact that some interventions to increase active travel may actually increase inequalities since many initiatives favor financially advantaged individuals in a higher proportion.

Overall, economic disparities in PA are present in different parts of Canada, such as recently reported by physicians and policy experts who serve low-income communities (47). These stakeholders stated that, given the difficulties in meeting national PA guidelines, such recommendations were not relevant for the 3.5 million Canadians living in poverty. Thereby, since there is a clear need for more actions to make PA accessible to members from low-income households in the country, such initiatives could take advantage of the savings that a more active population cause in health care (115). This is corroborated by the fact that in Canada, physical inactivity was found to be the primary unhealthy behavior leading to costs in the health sector (116).



Sociodemographic

Several studies have reported gender inequalities in PA programs, with a higher overall prevalence of inactivity in women than in men, thus signaling the need for gender-neutral interventions and actions that properly contemplate each gender (50, 79, 117, 118). For instance, according to Althoff et al. (52), obesity is more strongly predicted by gender disparities in PA than by physical inactivity alone. Similarly, using data from 142 countries, Mielke et al. (118) showed that small decreases in physical inactivity in women would lead to an overall 10% reduction in this unhealthy behavior, achieving a global target set by the WHO (79), even without changing the prevalence in men. Besides these disparities between men and women, education and marital status were other sociodemographic aspects investigated in different studies, presenting interesting associations with PA. Although most studies found that more highly educated individuals have higher levels of PA (6, 119–122), some investigations found opposite results (117, 123). The association between marital status and PA seems to be more complex, with some studies showing that married individuals are more active (50, 100, 124), some research showing the opposite (121, 122, 125), and some studies indicating no significant difference (117, 119, 126).

Some gender differences are present in PA engagement of the general Canadian population (68), as well as of specific groups, such as indigenous peoples (127) and immigrants (75), with studies consistently reporting that men were more physically active than women. In regards to education, similarly to most international findings, Canadians tend to be more physically active with increasing education levels (119, 122). With regards to marital status, two studies found that married people are more physically active (128, 129) while two studies showed the opposite (119, 130).

In Brazil, sociodemographic inequalities in PA are considerable, particularly with regards to recreational activities. In terms of gender, men engage more in PA than women. This trend is observed not only in the general population (6) but also in rural communities (131) and among black individuals (81). Brazilians are also more physically active the more years of schooling they have (6), but the findings are mixed with regards to marital status. Whereas, one study showed that married individuals were more active (100), two studies showed the opposite (132, 133), and three others did not find any difference between married and not married individuals (131, 134, 135).



Biological

Many of the first population-based initiatives on PA targeting adults did not contemplate certain groups, such as the elderly, pregnant women, and individuals living with chronic diseases (136, 137). Overall, the first interventions focused on adulthood used to address only young and middle-aged adults (138, 139). However, with the inversion in the age pyramid, the older population has been receiving increasing attention, with several guidelines and other PA initiatives being tailored to older adults (140, 141). The WHO guidelines on PA have a specific chapter for this population (43). Besides recommending a minimum of 150 min of moderate to vigorous PA, the document mentions the importance of light-intensity activities and states that some PA is still of benefit for health in case the recommendations are not fully met by this group.

Additionally, for the first time, the 2020 WHO guidelines have addressed pregnancy and morbidities (42). The document provides specific recommendations for pregnant and postpartum women, and has dedicated sections for both chronic medical conditions and disabilities (43). The first section addresses cancer, hypertension, type 2 diabetes, and HIV, which is also considered a chronic condition given its treatment's advances and availability. And the other section focuses on multiple sclerosis, spinal cord injury, and cognitive function impairments, including Parkinson's disease, stroke, depression, schizophrenia, and intellectual disabilities.

Individuals in these groups need comprehensive and permanent initiatives, to allow a safe and continuous engagement in PA. In this regard, good examples of simple and effective strategies to reduce barriers for these individuals are the Canadian evidence-based pre-participation screening tools Physical Activity Readiness Questionnaire for Everyone (PAR-Q+) and the electronic Physical Activity Readiness Medical Examination (ePARmed-X+), which are currently being translated and adapted to different languages (142, 143). The Brazilian version of the PAR-Q+ has just been validated (144).



Ecological

The effects of different human actions have posed severe risks to the planet, and the consequences can be disastrous (145). Therefore, measures to mitigate these effects and avoid further harm are deeply needed. In that regard, recent evidence has revealed the positive impact that interventions to increase PA levels can have on the natural environment (62). This is aligned with a global action plan on PA, highlighting the contributions of an increase in active recreation, sports, walking, and cycling to a sustainable and prosperous world (145). Reductions in traffic volumes and speeds, along with improving infrastructure to provide safe and welcoming spaces for active transportation, lead to a decrease in traffic accidents and pollution (146). Other incentives to active commuting, such as bike-sharing programs, reduce automobile use and decrease fossil fuel consumption, thereby contributing to the mitigation of climate change (69).

Another influence of PA on planetary health is related to dietary patterns. Given the deleterious effects of packaged highly-processed food on the environment, a reduction in its consumption is greatly warranted (24). In this respect, replacing these options with unprocessed foods, such as fruits and vegetables, contributes to a healthier weight and preserves planetary resources (147). Besides the fact that eating these plant-based alternatives in combination with PA leads to better weight management, physically active individuals usually eat more fruits and vegetables (62).

Additionally, aside from investigations addressing the built environment in the last decades, recent studies have analyzed the relationship between PA and the natural environment in Brazil and Canada. This topic is critical in both countries since they are among the top 10 nations in greenhouse gas emissions (148). A positive aspect in that regard is that Canadians cited their concern with the planet as one of the reasons to engage in PA (149). However, Galway et al. (149) also identified some issues that need to be addressed in the country, such as the underutilization of cycling as a mode of transportation and the barriers related to winter weather. In their review on cycling usage, including studies from Canada and Brazil, Jahanshahi et al. (150) highlight some issues, such as the need for initiatives addressing inequalities in accessing bike-sharing systems. On the other hand, according to Benedini et al. (151), bicycle infrastructure expansions has led underrepresented groups in Brazil to cycle more. As mentioned before, this is likely related to the fact that active transportation is the only commuting option for several individuals in low-income settings, which can be linked to the precarious transit system and spatial segregation in several regions of the country (58).




DISCUSSION

Mirroring the remarkable progress regarding national dietary guidelines and related policy development in Brazil and Canada, emergent evidence indicates that similar approaches are necessary in terms of PA (2, 55, 57). Findings from the last decades have also highlighted the importance of strategies to target sedentary behavior, which is different from physical inactivity (152). Whereas, physical inactivity is usually defined as not meeting international PA recommendations, sedentary behavior relates to the time spent in activities that require very low levels of energy expenditure in prolonged sitting, reclining or lying postures, such as watching TV, using the computer, and playing video games (43, 46, 153). Accordingly, the updated global guidelines have acknowledged the relevance of this theme, and the new document addresses both PA and sedentary behavior in several sections as well as in the title of the document: WHO Guidelines on PA and Sedentary Behavior (43). The WHO also recognizes that broader and more inclusive initiatives are needed to increase proper access to PA and reduce sedentary time, addressing internal and external barriers, regardless of cultural background, education level, gender, age, socioeconomic conditions, and health status, while promoting sustainable development (145, 154).

Since the health risks associated with too much sedentary time add to the risks related to insufficient PA, specific strategies are required to decrease the engagement in activities such as passive screen-time (155). Strategies applied to break long sitting periods include the use of electric adjustable-height desks that alternate between sitting and standing positions (156), as well as treadmill desks (157) and bike desks (158). However, the aforementioned options are not accessible for many, are not environmentally sustainable, and are not practical and/or appealing enough for several people (62, 159, 160). This situation requires alternative approaches, such as for example, walking meetings, which has been reported to also lead to social benefits (161), as well as some recently proposed solutions with promising results, including intermittent upper body ergometry, an attractive option for those who prefer to remain in the seated position (162), and low-cost standing desks, which are made out of cardboard, are suitable for use in different locations such as at home, and can have an inexpensive and environment-friendly recycling process (163, 164). Despite the challenges involved in implementing public policies that contemplate widespread access to PA promotion and sedentary behavior reduction initiatives, especially in low-income settings, localized comprehensive interventions have been recently implemented in many countries, including Canada and Brazil, and must be scaled up (60, 101, 146, 165).

Although disparities in PA are still present in Canada, different efforts have been made to tackle this situation, including the development and implementation of several provincial and national PA policies (33, 166). An example was the inclusion of accelerometer-measured PA in the Canadian Health Measure Survey (68). PA monitoring systems allow the identification of target groups, the assessment of the population impact of policies, and the detection of changes in PA related to policies, thereby guiding effective actions to increase PA levels (167). Country-wide initiatives to reduce sedentary behavior and increase physical activity levels have addressed physical literacy—knowledge and skills necessary to take responsibility for a long-term engagement in PAs—as well as health literacy—the capacity of an individual to make proper health decisions (168, 169). This is the case of the ParticipAction program, a non-profit organization aimed at making daily physical activity a vital part of Canadians' lives (166), and the federal initiative Let's Get Moving—A Common Vision for Increasing Physical Activity and Reducing Sedentary Living in Canada (33). Both initiatives promote education material and activities to increase health literacy in relation to physical activity, as well as campaigns and products for community mobilization and engagement, such as the case of a recent free mobile phone app (19, 170). Specifically, the Let's Get Moving initiative encourages municipalities, volunteer associations, faith-based groups, and service clubs to take into account the experiences of individuals and their perspectives on what being active means, an approach directly related to health citizenship (33, 171). Another example is the Physical Activity Line (PAL), developed by researchers at the University of British Columbia to provide telehealth support (172). Residents from anywhere in the province were able to receive free evidence-based PA guidance from a qualified exercise professional via the telephone or internet. The PAL led to a major advancement in the promotion of health benefits of PA and served as a role model in the area of telehealth across Canada. The PAL was incorporated into HealthLink BC where it is now a part of the Government of British Columbia's menu of telehealth services (173). Other initiatives include the National Health & Fitness Day, and the Canadian Health & Fitness Institute, aimed at promoting active citizenship (174), as well as the National Indigenous PA Awareness Week, organized by the Indigenous PA and Cultural Circle, with a specific focus on this population (175).

Unlike in Canada, inequalities in Brazil are much more widespread and have lately been increasing (59). Nevertheless, with several cutting-edge researchers on PA promotion, some initiatives in the country have received worldwide recognition (176, 177). Examples include the World PA Day, adopted in the five continents, and the Agita São Paulo program (18). The latter is a permanent PA intervention focused on chronic disease prevention, known for its campaigns targeting sedentary behavior and physical inactivity, and for the participation of numerous and diverse communities, which led the WHO to considered it a model for other LMIC (176). More recent programs in primary health care for PA promotion and sedentary behavior reduction have interesting proposals. The Health Gym Program and the Expanded Family Health Center are national health promotion strategies that make use of public spaces to offer physical activity in different communities (178, 179). These actions are commissioned to health professionals along with the community in each location, and include education activities such as lectures, and different groups of PA sessions, such as walking and other aerobic activities as well as resistance training (179, 180). The Sport and Leisure in the City is a more inclusive program, which includes individuals with disabilities (181). Another example is the Family Health Strategy, which provides multidisciplinary teams to promote counseling for physical activity among other health aspects (182). Although the implementation of these different initiatives has faced substantial challenges, significant positive outcomes have been reported, including savings in the public health system and increases in physical activity levels (183–185).

The first version of the present study recommended the establishment of PA recommendations specifically tailored for the Brazilian population, highlighting that, based on the aforementioned experiences, Brazilian researchers had the required expertise for the development and implementation of effective national guidelines on PA. Exactly five days after the current study has been submitted for publication we learned that the PA Guidelines for the Brazilian Population had just been launched (186). The review process of our manuscript allowed us to acknowledge this publication, which brings significant messages, such as the emphasis on keeping in mind that engaging in any PA, whenever and wherever possible is better than nothing and can lead to health benefits. Additionally, the document makes clear that engaging in PA does not depend solely on one's decision, and that several factors may act as barriers or facilitators, such as personal, environmental, cultural, financial, and political factors. The guidelines recommend Brazilians to have conversations about these topics, and to approach municipal, state, and federal politicians from different sectors, to enquire about how their communities can be more propitious to PA engagement (186). Thereby, these guidelines explore health citizenship, by addressing entitlements and responsibilities in the political and social developments of public health practices, involving each citizen as well as the government for the successful uptake of the guidelines (171).

This approach is in agreement with the WHO document Global Action Plan on Physical Activity 2018–2030: More Active People for a Healthier World, which states that not recognizing and investing in PA as a priority is a serious mistake, leading to harmful consequences on the health system, economic development, and the environment, as well as quality of life and community well-being (145). Indeed, despite the importance of the aforementioned initiatives, considering Brazil's large population and the current context of significant inequalities, developing national PA guidelines and providing the support of appropriate public policies for its implementation is crucial to prevent setbacks and to enable massive participation (18, 59). Therefore, with the WHO making the recommendation to compare the health outcomes of PA interventions in high and LMIC, it is the perfect timing for Brazil to launch its national guidelines (187).

Additionally, since the new evidence shows that policies to prevent chronic diseases should not be limited to improving individual's health behaviors but also focusing on reducing several inequalities, there is a need for the training of different professionals to put such policies into action (55). According to Lambert et al. (55), this includes transport engineers and urban planners, as well as PA providers in the health sector, such as qualified exercise professionals, who should be well prepared to deliver socially contextualized PA interventions. However, health agents in charge of promoting PA in the Brazilian Unified Health System reported a lack of knowledge and protocols to properly do so (188), which emphasizes the importance of the newly released PA guidelines in the country.



CONCLUSION

Canada followed the pioneer work of Brazil, in launching innovative dietary guidelines. Besides targeting chronic disease prevention, both documents also apply a wholistic approach, addressing economic, biological, sociodemographic, ecological, and cultural dimensions. As well, Brazil and Canada are developing and implementing policies to help support the uptake of their respective dietary guides. Similarly, broader and more inclusive initiatives are needed to allow proper PA access in both countries. Although some PA disparities still persist in Canada, the newest evidence shows that Brazil's population would greatly benefit if the country could follow the Canadian lead in prioritizing investments in PA policies. The launch of the brand new PA Guidelines for the Brazilian Population is a significant step in this respect. In addition to individuals in both countries having a clear guidance to help them to decide what to eat and how, they should also have appropriate guidance to support their entitlement to be physically active and thereby enjoy the numerous advantages linked to this human right.



AUTHOR CONTRIBUTIONS

JS, PO, RER, and DERW conceived and designed the study. JS searched and read the literature, and drafted the manuscript. PO, MBP, RER, WF, SSDB, AG-G, and DERW critically revised and provided insightful edits to the manuscript. All authors reviewed and approved the submitted version.



FUNDING

This work was supported by Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES 2185-15-6 to JS).



REFERENCES

 1. WHO. World Health Statistics 2020: Monitoring Health for the SDGs, Sustainable Development Goals. World Health Organization (2020).

 2. Precoma DB, Oliveira GMMd, Simao AF, Dutra OP, Coelho OR, Izar MCO, et al. Updated cardiovascular prevention guideline of the Brazilian society of cardiology-2019. Arq Bras Cardiol. (2019) 113:787–891. doi: 10.5935/abc.20190204

 3. Teo KK, Rafiq T. Cardiovascular risk factors and prevention: a perspective from developing countries. Can J Cardiol. (2021) 37:733–43. doi: 10.1016/j.cjca.2021.02.009

 4. Varin M, Baker M, Palladino E, Lary T. Canadian chronic disease indicators, 2019 - updating the data and taking into account mental health. Health Promot Chronic Dis Prev Can. (2019) 39:281. doi: 10.24095/hpcdp.39.10.02

 5. Ranasinghe PD, Pokhrel S, Anokye NK. Economics of physical activity in low-income and middle-income countries: a systematic review. BMJ Open. (2021) 11:e037784. doi: 10.1136/bmjopen-2020-037784

 6. Brasil. Vigitel Brasil 2019: Vigilância de Fatores de Risco e Proteção Para Doenças Crônicas por Inquérito Telefônico: Estimativas Sobre Frequência e Distribuição Sociodemográfica de Fatores de Risco e Proteção Para Doenças Crônicas nas Capitais dos 26 Estados Brasileiros e no Distrito Federal em 2019. Brasilia: Ministerio da saude (2020).

 7. WHO. Global Action Plan for the Prevention and Control of Noncommunicable Diseases 2013-2020. Geneva: World Health Organization (2013).

 8. WHO. Assessing National Capacity for the Prevention and Control of Noncommunicable Diseases: Report of the 2019 Global Survey. Geneva: World Health Organization (2020).

 9. IBGE. Pesquisa Nacional de Saúde 2019. Instituto Brasileiro de Geografia e Estatística (2020). p. 1–105.

 10. Branchard B, Deb-Rinker P, Dubois A, Lapointe P, O'Donnell S, Pelletier L, et al. At a glance: how healthy are Canadians? A brief update. Health Promot Chronic Dis Prev Can. (2018) 38:385–7. doi: 10.24095/hpcdp.38.10.05

 11. Brasil. Vigitel Brasil 2010: Vigilância de Fatores de Risco e Proteção Para Doenças Crônicas por Inquérito Telefônico. Brasilia: Ministerio da Saúde (2011).

 12. Statistics Canada. Table 13-10-0096-11 Heavy Drinking, by Age Group (2019).

 13. Statistics Canada. Table 13-10-0373-01 Overweight and Obesity Based on Measured Body Mass Index, by Age Group and Sex (2021).

 14. WHO. Obesity and Overweight: Key Facts. World Health Organization (2020).

 15. Steene-Johannessen J, Anderssen SA, van der Ploeg HP, Hendriksen IJ, Donnelly AE, Brage S, et al. Are self-report measures able to define individuals as physically active or inactive? Med Sci Sports Exerc. (2016) 48:235–44. doi: 10.1249/mss.0000000000000760

 16. Colley RC, Butler G, Garriguet D, Prince SA, Roberts KC. Comparison of self-reported and accelerometer-measured physical activity in Canadian adults. Health Rep. (2018) 29:3–15.

 17. Dai Z, Kroeger CM, Lawrence M, Scrinis G, Bero L. Comparison of methodological quality between the 2007 and 2019 Canadian dietary guidelines. Public Health Nutr. (2020) 23:2879–85. doi: 10.1017/S1368980020000956

 18. Ferrari CKB. Implementation of public health policies for healthy lifestyles promotion: what Brazil should tell us? Health Promot Perspect. (2018) 8:243. doi: 10.15171/hpp.2018.33

 19. Truelove S, Vanderloo LM, Tucker P, Di Sebastiano KM, Faulkner G. The use of the behaviour change wheel in the development of ParticipACTION's physical activity app. Prev Med Rep. (2020) 20:101224. doi: 10.1016/j.pmedr.2020.101224

 20. Oliveira M, Santos L. Dietary guidelines for Brazilian population: an analysis from the cultural and social dimensions of food. Cien Saude Colet. (2020) 25:2519–28. doi: 10.1590/1413-81232020257.22322018

 21. Monteiro CA, Cannon G, Moubarac J-C, Martins APB, Martins CA, Garzillo J, et al. Dietary guidelines to nourish humanity and the planet in the twenty-first century. A blueprint from Brazil. Public Health Nutr. (2015) 18:2311–22. doi: 10.1017/S1368980015002165

 22. Vandevijvere S, Jaacks LM, Monteiro CA, Moubarac J-C, Girling-Butcher M, Lee AC, et al. Global trends in ultraprocessed food and drink product sales and their association with adult body mass index trajectories. Obes Rev. (2019) 20:10–19. doi: 10.1111/obr.12860

 23. Bédard A, Lamarche P-O, Grégoire L-M, Trudel-Guy C, Provencher V, Desroches S, et al. Can eating pleasure be a lever for healthy eating? A systematic scoping review of eating pleasure and its links with dietary behaviors and health. PLoS ONE. (2020) 15:e0244292. doi: 10.1371/journal.pone.0244292

 24. Kirkpatrick SI, Vanderlee L, Dias GM, Hanning RM. Can Dietary Guidelines Support the Transformation of Food Systems to Foster Human and Planetary Health. UNSCN News (2019). p. 122–8.

 25. Brazilian Ministry of Health. Dietary Guidelines for the Brazilian Population, 2nd edition. Brasilia: Ministry of Health (2014).

 26. Health Canada. Canada's Dietary Guidelines For Health Professionals and Policy Makers (2019).

 27. Gardner CD. Preventing weight gain more important than weight loss and more realistic to study in cohorts than in randomized controlled trials. Am J Clin Nutr. (2019) 110:544–5. doi: 10.1093/ajcn/nqz101

 28. WHO. A Guide for Population-Based Approaches to Increasing Levels of Physical Activity: Implementation of the WHO Global Strategy on Diet, Physical Activity and Health. Geneva: World Health Organization (2007).

 29. Malta DC, Reis AACd, Jaime PC, Morais Neto OLd, Silva MMAd, Akerman M. Brazil's Unified Health System and the National Health Promotion Policy: prospects, results, progress and challenges in times of crisis. Ciencia Saude Coletiva. (2018) 23:1799–809. doi: 10.1590/1413-81232018236.04782018

 30. Monteiro CA, Jaime PC. Brazilian Food Guide attacked. Now, overwhelming support for the Guide in Brazil and worldwide. World Nutr. (2020) 11:94–9. doi: 10.26596/wn.202011494-99

 31. Sebastião E, Schwingel A, Chodzko-Zajko W. Brazilian physical activity guidelines as a strategy for health promotion. Rev Saude Publica. (2014) 48:709–12. doi: 10.1590/s0034-8910.2014048005338

 32. Craig CL. Evolution and devolution of national physical activity policy in Canada. J Phys Act Health. (2011) 8:1044–56. doi: 10.1123/jpah.8.8.1044

 33. Public Health Agency of Canada. A Common Vision for Increasing Physical Activity and Reducing Sedentary Living in Canada: Let's Get Moving. Ottawa, ON (2018).

 34. Warburton DER, Bredin SSD. Health benefits of physical activity: a strengths-based approach. J Clin Med. (2019) 8:2044. doi: 10.3390/jcm8122044

 35. Bouchard C, Shephard RJ. Physical activity fitness and health: the model and key concepts. In: Bouchard C, Shephard RJ, Stephens T, editors. Physical Activity Fitness and Health: International Proceedings and Consensus Statement. Champaign, IL: Human Kinetics (1994). p. 77–88.

 36. Gledhill N, Jamnik R. Acknowledging the immense contribution of Dr. Roy Shephard in promoting the health benefits of physical activity. Health Fitness J Can. (2011) 4:4–8. doi: 10.14288/hfjc.v4i1.78

 37. Giacomantonio NB, Bredin SS, Foulds HJ, Warburton DE. A systematic review of the health benefits of exercise rehabilitation in persons living with atrial fibrillation. Can J Cardiol. (2013) 29:483–91. doi: 10.1016/j.cjca.2012.07.003

 38. Global Advocacy Council for Physical Activity International Society for Physical Activity and Health. The Toronto charter for physical activity: a global call for action. J Phys Act Health. (2010) 7(Suppl. 3):S370–85. doi: 10.1123/jpah.7.s3.s370

 39. Warburton DER, Nicol CW, Bredin SSD. Health benefits of physical activity: the evidence. Can Med Assoc J. (2006) 174:801–9. doi: 10.1503/cmaj.051351

 40. Ashamalla M, Ho A, Magdangal B, Ogunyannwo T, Panesar G, Sandhu S. Promoting the 8th International Society for physical activity and health congress: engaging indigenous ways of understanding. Health Fitness J Can. (2021) 14:25–30. doi: 10.14288/hfjc.v14i1.298

 41. Bouchard C. Physical activity and health: introduction to the dose-response symposium. Med Sci Sports Exerc. (2001) 33:S347–50. doi: 10.1097/00005768-200106001-00002

 42. Bull FC, Al-Ansari SS, Biddle S, Borodulin K, Buman MP, Cardon G, et al. World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br J Sports Med. (2020) 54:1451–62. doi: 10.1136/bjsports-2020-102955

 43. WHO. Guidelines on Physical Activity and Sedentary Behaviour. Geneva: World Health Organization (2020).

 44. Geidl W, Abu-Omar K, Weege M, Messing S, Pfeifer K. German recommendations for physical activity and physical activity promotion in adults with noncommunicable diseases. Int J Behav Nutr Phys Act. (2020) 17:12. doi: 10.1186/s12966-020-0919-x

 45. Wen CP, Wai JPM, Tsai MK, Yang YC, Cheng TYD, Lee M-C, et al. Minimum amount of physical activity for reduced mortality and extended life expectancy: a prospective cohort study. Lancet. (2011) 378:1244–53. doi: 10.1016/S0140-6736(11)60749-6

 46. Warburton DE, Bredin SS. Reflections on physical activity and health: what should we recommend? Can J Cardiol. (2016) 32:495–504. doi: 10.1016/j.cjca.2016.01.024

 47. Basky G. Fitness advice ignores realities of life on the margins. Can Med Assoc J. (2020) 192:E103–4. doi: 10.1503/cmaj.1095843

 48. Manta SW, da Silva KS, Del Duca GF, Malheiros LEA, Knebel MTG, da Silva AF, et al. Physical activity clusters and income inequality in Brazilian adults. J Phys Act Health. (2020) 17:859–66. doi: 10.1123/jpah.2019-0355

 49. Segar ML, Marques MM, Palmeira AL, Okely AD. Everything counts in sending the right message: science-based messaging implications from the 2020 WHO guidelines on physical activity and sedentary behaviour. Int J Behav Nutr Phys Act. (2020) 17:1–5. doi: 10.1186/s12966-020-01048-w

 50. Lehne G, Bolte G. Impact of universal interventions on social inequalities in physical activity among older adults: an equity-focused systematic review. Int J Behav Nutr Phys Act. (2017) 14:20. doi: 10.1186/s12966-017-0472-4

 51. Sfm C, Van Cauwenberg J, Maenhout L, Cardon G, Lambert EV, Van Dyck D. Inequality in physical activity, global trends by income inequality and gender in adults. Int J Behav Nutr Phys Act. (2020) 17:142. doi: 10.1186/s12966-020-01039-x

 52. Althoff T, Hicks JL, King AC, Delp SL, Leskovec J. Large-scale physical activity data reveal worldwide activity inequality. Nature. (2017) 547:336–9. doi: 10.1038/nature23018

 53. Warburton DE, Bredin SS. Cardiovascular health benefits of physical activity: time to focus on strengths. Cahiers Nutr Diét. (2021) 56:40–50. doi: 10.1016/j.cnd.2020.12.001

 54. Knox EC, Webb OJ, Esliger DW, Biddle SJ, Sherar LB. Using threshold messages to promote physical activity: implications for public perceptions of health effects. Eur J Public Health. (2014) 24:195–9. doi: 10.1093/eurpub/ckt060

 55. Lambert EV, Kolbe-Alexander T, Adlakha D, Oyeyemi A, Anokye NK, Goenka S, et al. Making the case for ‘physical activity security': the 2020 WHO guidelines on physical activity and sedentary behaviour from a Global South perspective. Br J Sports Med. (2020) 54:1447–8. doi: 10.1136/bjsports-2020-103524

 56. Steinmetz-Wood M, Kestens Y. Does the effect of walkable built environments vary by neighborhood socioeconomic status? Prev Med. (2015) 81:262–7. doi: 10.1016/j.ypmed.2015.09.008

 57. Battista GA, Manaugh K. Examining social inclusion among pedestrian plans in Canada. Can Geogr. (2019) 63:663–75. doi: 10.1111/cag.12549

 58. Sá THd, Pereira RHM, Duran AC, Monteiro CA. Socioeconomic and regional differences in active transportation in Brazil. Rev Saude Publica. (2016) 50:37. doi: 10.1590/S1518-8787.2016050006126

 59. Crochemore-Silva I, Knuth AG, Mielke GI, Loch MR. Promotion of physical activity and public policies to tackle inequalities: considerarions based on the Inverse Care Law and Inverse Equity Hypothesis. Cad Saude Publica. (2020) 36:e00155119. doi: 10.1590/0102-311X00155119

 60. Nykiforuk C, Kayla A, Sara B, Wayne C, Tracey G, Jason G, et al. Promotion of physical activity in rural, remote and northern settings: a Canadian call to action. Health Promot Chronic Dis Prev Can. (2018) 38:419. doi: 10.24095/hpcdp.38.11.03

 61. Loprinzi PD, Walker JF. Association of longitudinal changes of physical activity on smoking cessation among young daily smokers. J Phys Act Health. (2016) 13:1–5. doi: 10.1123/jpah.2014-0605

 62. Nigg C, Nigg CR. It's more than climate change and active transport-physical activity's role in sustainable behavior. Transl Behav Med. (2021) 11:945–53. doi: 10.1093/tbm/ibaa129

 63. Dwyer MJ, Pasini M, De Dominicis S, Righi E. Physical activity: benefits and challenges during the COVID-19 pandemic. Scand J Med Sci Sports. (2020) 30:1291. doi: 10.1111/sms.13710

 64. Stamatakis E, Bull FC. Putting physical activity in the 'must-do' list of the global agenda. Br J Sports Med. (2020) 54:1445–6. doi: 10.1136/bjsports-2020-103509

 65. Sallis JF, Saelens BE. Assessment of physical activity by self-report: status, limitations, and future directions. Res Q Exerc Sport. (2000) 71:1–14. doi: 10.1080/02701367.2000.11082780

 66. Thompson D, Peacock O, Western M, Batterham AM. Multidimensional physical activity: an opportunity not a problem. Exerc Sport Sci Rev. (2015) 43:67. doi: 10.1249/JES.0000000000000039

 67. Moreno-Murcia JA, Belando N, Huéscar E, Torres MD. Social support, physical exercise and life satisfaction in women. Rev Latinoamericana Psicol. (2017) 49:194–202. doi: 10.1016/j.rlp.2016.08.002

 68. Clarke J, Colley R, Janssen I, Tremblay MS. Accelerometer-measured moderate-to-vigorous physical activity of Canadian adults, 2007 to 2017. Health Rep. (2019) 30:3–10. doi: 10.25318/82-003-x201900800001-eng

 69. Scatigna M, D'Eugenio S, Cesarini V, Coppola L, Lemma P, Fabiani L, et al. Physical activity as a key issue for promoting human health on a local and global scale: evidences and perspectives. Ann Ig. (2019) 31:595–613. doi: 10.7416/ai.2019.2320

 70. Ball K, Carver A, Downing K, Jackson M, O'Rourke K. Addressing the social determinants of inequities in physical activity and sedentary behaviours. Health Promot Int. (2015) 30(Suppl. 2):ii18–9. doi: 10.1093/heapro/dav022

 71. Swinburn B, Egger G, Raza F. Dissecting obesogenic environments: the development and application of a framework for identifying and prioritizing environmental interventions for obesity. Prev Med. (1999) 29(Pt. 1):563–70. doi: 10.1006/pmed.1999.0585

 72. Cardinal BJ, Tuominen KJ, Rintala P. Cross-cultural comparison of American and Finnish college students' exercise behavior using transtheoretical model constructs. Res Q Exerc Sport. (2004) 75:92–101. doi: 10.1080/02701367.2004.10609137

 73. El Masri A, Kolt GS, George ES. Physical activity interventions among culturally and linguistically diverse populations: a systematic review. Ethn Health. (2019) 26:1–21. doi: 10.1080/13557858.2019.1658183

 74. Mahmood B, Bhatti JA, Leon A, Gotay C. Leisure time physical activity levels in immigrants by ethnicity and time since immigration to Canada: findings from the 2011–2012 Canadian Community Health Survey. J Immigr Minor Health. (2019) 21:801–10. doi: 10.1007/s10903-018-0789-3

 75. Tharmaratnam T, Iskandar MA, Doherty S, D'Urzo KA, Kopalakrishnan S, Tabobondung TC, et al. The role of physical activity prescription in cardiovascular disease prevention amongst South Asian Canadians. Front Cardiovasc Med. (2018) 5:165. doi: 10.3389/fcvm.2018.00165

 76. Williamson TM, Moran C, McLennan A, Seidel S, Ma PP, Koerner M-L, et al. Promoting adherence to physical activity among individuals with cardiovascular disease using behavioral counseling: a theory and research-based primer for health care professionals. Prog Cardiovasc Dis. (2021) 64:41–54. doi: 10.1016/j.pcad.2020.12.007

 77. Mikell M, Snethen J, Kelber ST. Exploring factors associated with physical activity in Latino immigrants. West J Nurs Res. (2020) 42:680–9. doi: 10.1177/0193945919897547

 78. Perrin AJ, Caren N, Skinner AC, Odulana A, Perrin EM. The unbuilt environment: culture moderates the built environment for physical activity. BMC Public Health. (2016) 16:1–8. doi: 10.1186/s12889-016-3866-3

 79. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled analysis of 358 population-based surveys with 1· 9 million participants. Lancet Glob Health. (2018) 6:e1077–86. doi: 10.1016/S2214-109X(18)30357-7

 80. Chor D, Pereira A, Pacheco AG, Santos RV, Fonseca MJM, Schmidt MI, et al. Context-dependence of race self-classification: results from a highly mixed and unequal middle-income country. PLoS ONE. (2019) 14:e0216653. doi: 10.1371/journal.pone.0216653

 81. Pitanga FJG, Lessa I, Barbosa PJB, Barbosa SJO, Costa MC, da Silva Lopes A. Factors associated with leisure time physical inactivity in black individuals: hierarchical model. PeerJ. (2014) 2:e577. doi: 10.7717/peerj.577

 82. Matsudo S, Matsudo V, Araujo TL, Andrade DR, Andrade EL, Oliveira LCd, et al. The Agita São Paulo Program as a model for using physical activity to promote health. Rev Panam Salud Publica. (2003) 14:265–72. doi: 10.1590/s1020-49892003000900007

 83. Paez DC, Reis RS, Parra DC, Hoehner CM, Sarmiento OL, Barros M, et al. Bridging the gap between research and practice: an assessment of external validity of community-based physical activity programs in Bogotá, Colombia, and Recife, Brazil. Transl Behav Med. (2015) 5:1–11. doi: 10.1007/s13142-014-0275-y

 84. Baldoni NR, Aquino JA, Alves GCS, Sartorelli DS, Franco LJ, Madeira SP, et al. Prevalence of overweight and obesity in the adult indigenous population in Brazil: a systematic review with meta-analysis. Diabetes Metab Syndr. (2019) 13:1705–15. doi: 10.1016/j.dsx.2019.03.024

 85. Schwingel A, Nakata Y, Ito LS, Chodzko-Zajko WJ, Erb CT, Shigematsu R, et al. Central obesity and health-related factors among middle-aged men: a comparison among native Japanese and Japanese-Brazilians residing in Brazil and Japan. J Physiol Anthropol. (2007) 26:339–47. doi: 10.2114/jpa2.26.339

 86. Statistics Canada. Immigration and Ethnocultural Diversity Highlight Tables (2016).

 87. Forde SD, Lee DS, Mills C, Frisby W. Moving towards social inclusion: manager and staff perspectives on an award winning community sport and recreation program for immigrants. Sport Manag Rev. (2015) 18:126–38. doi: 10.1016/j.smr.2014.02.002

 88. Mead EL, Gittelsohn J, Roache C, Corriveau A, Sharma S. A community-based, environmental chronic disease prevention intervention to improve healthy eating psychosocial factors and behaviors in indigenous populations in the Canadian Arctic. Health Educ Behav. (2013) 40:592–602. doi: 10.1177/1090198112467793

 89. Sharma S. Assessing diet and lifestyle in the Canadian Arctic Inuit and Inuvialuit to inform a nutrition and physical activity intervention programme. J Hum Nutr Diet. (2010) 23:5–17. doi: 10.1111/j.1365-277X.2010.01093.x

 90. Teufel-Shone NI, Fitzgerald C, Teufel-Shone L, Gamber M. Systematic review of physical activity interventions implemented with American Indian and Alaska Native populations in the United States and Canada. Am J Health Promot. (2009) 23:S8–32. doi: 10.4278/ajhp.07053151

 91. Giles AR, Darroch FE. The need for culturally safe physical activity promotion and programs. Can J Public Health. (2014) 105:e317–9. doi: 10.17269/cjph.105.4439

 92. Mansfield ED, Ducharme N, Koski KG. Individual, social and environmental factors influencing physical activity levels and behaviours of multiethnic socio-economically disadvantaged urban mothers in Canada: a mixed methods approach. Int J Behav Nutr Phys Act. (2012) 9:1–15. doi: 10.1186/1479-5868-9-42

 93. Culp B. Eliminating barriers to physical activity: using cultural negotiation and competence. Strategies. (2013) 26:35–40. doi: 10.1080/08924562.2013.784135

 94. Brooks-Cleator LA, Giles AR. Culturally relevant physical activity through Elders in Motion: physical activity programming for older Aboriginal adults in the Northwest Territories, Canada. J Cross Cult Gerontol. (2016) 31:449–70. doi: 10.1007/s10823-016-9307-z

 95. Sanz-Remacha M, García-González L, Sevil Serrano J, Generelo Lanaspa E, Aibar Solana A. Barriers to physical activity in disadvantaged population: a qualitative comparison between Roma and Non-Roma women. Res Q Exerc Sport. (2019) 90:567–77. doi: 10.1080/02701367.2019.1635245

 96. Galvim AL, Oliveira IM, Martins TV, Vieira LM, Cerri NC, de Castro Cezar NO, et al. Adherence, adhesion, and dropout reasons of a physical activity program in a high social vulnerability context. J Phys Act Health. (2019) 16:149–56. doi: 10.1123/jpah.2017-0606

 97. Hafner M, Yerushalmi E, Stepanek M, Phillips W, Pollard J, Deshpande A, et al. Estimating the global economic benefits of physically active populations over 30 years (2020–2050). Br J Sports Med. (2020) 54:1482–7. doi: 10.1136/bjsports-2020-102590

 98. Venn D, Strazdins L. Your money or your time? How both types of scarcity matter to physical activity and healthy eating. Soc Sci Med. (2017) 172:98–106. doi: 10.1016/j.socscimed.2016.10.023

 99. Silva KS, Del Duca GF, Garcia LMT, da Silva JA, Bertuol C, de Oliveira ESA, et al. Barriers associated with frequency of leisure-time physical activity among Brazilian adults of different income strata. Scand J Med Sci Sports. (2016) 26:206–13. doi: 10.1111/sms.12419

 100. Peixoto SV, Mambrini JVdM, Firmo JOA, Loyola Filho AId, Souza PRBd Junior, Andrade FBd, et al. Physical activity practice among older adults: results of the ELSI-Brazil. Rev Saude Publica. (2018) 52(Suppl. 2):5s. doi: 10.11606/S1518-8787.2018052000605

 101. Lima AM, Werneck AO, Cyrino E, Farinatti P. Supervised training in primary care units but not self-directed physical activity lowered cardiovascular risk in Brazilian low-income patients: a controlled trial. BMC Public Health. (2019) 19:1738. doi: 10.1186/s12889-019-7716-y

 102. Moreno-Llamas A, García-Mayor J, De la Cruz-Sánchez E. Physical activity barriers according to social stratification in Europe. Int J Public Health. (2020) 65:1477–84. doi: 10.1007/s00038-020-01488-y

 103. Tepperman J. Brazil's antipoverty breakthrough: the surprising success of Bolsa Familia. Foreign Aff. (2016) 95:34.

 104. IBGE. Síntese de Indicadores Sociais: Uma Análise das Condições de Vida da População Brasileira. Rio de Janeiro: Instituto Brasileiro de Geografia e Estatística (2016).

 105. IBGE. Síntese de Indicadores Sociais: Uma Análise das Condições de Vida da População Brasileira. Rio de Janeiro: Instituto Brasileiro de Geografia e Estatística (2020).

 106. Hallal PC. SOS Brazil: science under attack. Lancet. (2021) 397:373–4. doi: 10.1016/S0140-6736(21)00141-0

 107. Silva DAS. Physical inactivity as a risk factor to mortality by ischemic heart disease during economic and political crisis in Brazil. PeerJ. (2020) 8:e10192. doi: 10.7717/peerj.10192

 108. Werneck AO, Fernandes RA, Silva DR. Economic crises, behavioral changes and hospitalization due to affective disorders in Brazil between 2003 and 2017: a nationwide cross-sectional study. São Paulo Med J. (2020) 138:167–70. doi: 10.1590/1516-3180.2019.0127.R2.19112019

 109. Alberico CO, Hipp JA, Reis RS. Association between neighborhood income, patterns of use, and physical activity levels in fitness zones of Curitiba, Brazil. J Phys Act Health. (2019) 16:447–54. doi: 10.1123/jpah.2018-0234

 110. Araujo MYC, Sarti FM, Fernandes RA, Monteiro HL, Turi BC, Anokye N, et al. Association between costs related to productivity loss and modified risk factors among users of the Brazilian National Health System. J Occup Environ Med. (2017) 59:313–9. doi: 10.1097/JOM.0000000000000951

 111. Bueno DR, Marucci MdFN, Gobbo LA, de Almeida-Roediger M, de Oliveira Duarte YA, Lebrão ML. Expenditures of medicine use in hypertensive/diabetic elderly and physical activity and engagement in walking: cross secctional analysis of SABE Survey. BMC Geriatr. (2017) 17:1–8. doi: 10.1186/s12877-017-0437-0

 112. Barnett TA, Gauvin L, Craig CL, Katzmarzyk PT. Distinct trajectories of leisure time physical activity and predictors of trajectory class membership: a 22 year cohort study. Int J Behav Nutr Phys Act. (2008) 5:1–8. doi: 10.1186/1479-5868-5-57

 113. McGavock J, Brunton N, Klaprat N, Swanson A, Pancoe D, Manley E, et al. Walking on water—a natural experiment of a population health intervention to promote physical activity after the winter holidays. Int J Environ Res Public Health. (2019) 16:3627. doi: 10.3390/ijerph16193627

 114. Luan H, Ramsay D, Fuller D. Household income, active travel, and their interacting impact on body mass index in a sample of urban Canadians: a Bayesian spatial analysis. Int J Health Geogr. (2019) 18:1–10. doi: 10.1186/s12942-019-0168-x

 115. Mondor L, Watson T, Kornas K, Bornbaum C, Wodchis WP, Rosella LC. Direct and indirect pathways between low income status and becoming a high-cost health care user in Ontario, Canada: a mediation analysis of health risk behaviors. Ann Epidemiol. (2020) 51:28–34. doi: 10.1016/j.annepidem.2020.07.006

 116. Alberga A, Holder L, Kornas K, Bornbaum C, Rosella L. Effects of behavioural risk factors on high-cost users of healthcare: a population-based study. Can J Public Health. (2018) 109:441–50. doi: 10.17269/s41997-018-0127-5

 117. Lee Y, Park S. Understanding of physical activity in social ecological perspective: application of multilevel model. Front Psychol. (2021) 12:622929. doi: 10.3389/fpsyg.2021.622929

 118. Mielke GI, da Silva ICM, Kolbe-Alexander TL, Brown WJ. Shifting the physical inactivity curve worldwide by closing the gender gap. Sports Med. (2018) 48:481–9. doi: 10.1007/s40279-017-0754-7

 119. Dai S, Wang F, Morrison H. Predictors of decreased physical activity level over time among adults: a longitudinal study. Am J Prev Med. (2014) 47:123–30. doi: 10.1016/j.amepre.2014.04.003

 120. Dohrn M, Gardiner PA, Winkler E, Welmer A-K. Device-measured sedentary behavior and physical activity in older adults differ by demographic and health-related factors. Eur Rev Aging Phys Act. (2020) 17:1–11. doi: 10.1186/s11556-020-00241-x

 121. Eime RM, Harvey JT, Charity MJ, Nelson R. Demographic characteristics and type/frequency of physical activity participation in a large sample of 21,603 Australian people. BMC Public Health. (2018) 18:1–10. doi: 10.1186/s12889-018-5608-1

 122. Mäkinen TE, Sippola R, Borodulin K, Rahkonen O, Kunst A, Klumbiene J, et al. Explaining educational differences in leisure-time physical activity in Europe: the contribution of work-related factors. Scand J Med Sci Sports. (2012) 22:439–47. doi: 10.1111/j.1600-0838.2010.01234.x

 123. Fan M, Su M, Tan Y, Liu Q, Ren Y, Li L, et al. Gender, age, and education level modify the association between body mass index and physical activity: a cross-sectional study in Hangzhou, China. PLoS ONE. (2015) 10:e0125534. doi: 10.1371/journal.pone.0125534 eCollection 2015

 124. Sánchez Castillo S, Smith L, Díaz Suárez A, López Sánchez GF. Physical activity behavior in people with asthma and COPD overlap residing in Spain: a cross-sectional analysis. J Asthma. (2021). doi: 10.1080/02770903.2021.1888977. [Epub ahead of print].

 125. Sánchez Castillo S, Smith L, Díaz Suárez A, López Sánchez GF. Levels of physical activity in Spanish asthmatics: a cross-sectional study. Medicina. (2020) 56:643. doi: 10.3390/medicina56120643

 126. Sánchez Castillo S, Smith L, Suárez AD, Sánchez GFL. Physical activity behaviour in people with COPD Residing in Spain: a cross-sectional analysis. Lung. (2019) 197:769–75. doi: 10.1007/s00408-019-00287-4

 127. Akande VO, Ruiter RAC, Kremers SPJ. Environmental and motivational determinants of physical activity among Canadian Inuit in the Arctic. Int J Environ Res Public Health. (2019) 16:2437. doi: 10.3390/ijerph16132437

 128. Chad KE, Reeder BA, Harrison EL, Ashworth NL, Sheppard SM, Schultz SL, et al. Profile of physical activity levels in community-dwelling older adults. Med Sci Sports Exerc. (2005) 37:1774–84. doi: 10.1249/01.mss.0000181303.51937.9c

 129. Lipscombe C, Smith KJ, Gariépy G, Schmitz N. Gender differences in the relationship between anxiety symptoms and physical inactivity in a community-based sample of adults with type 2 diabetes. Can J Diabetes. (2014) 38:444–50. doi: 10.1016/j.jcjd.2013.12.002

 130. Aparicio-Ting FE, Friedenreich CM, Kopciuk KA, Plotnikoff RC, Bryant HE. Intrapersonal and social environment correlates of leisure-time physical activity for cancer prevention: a cross-sectional study among Canadian adults. J Phys Act Health. (2014) 11:790–800. doi: 10.1123/jpah.2012-0110

 131. Bicalho PG, Hallal PC, Gazzinelli A, Knuth AG, Velásquez-Meléndez G. Adult physical activity levels and associated factors in rural communities of Minas Gerais State, Brazil. Rev Saude Publica. (2010) 44:884–93. doi: 10.1590/s0034-89102010005000023

 132. Dumith SC, Gigante DP, Domingues MR. Stages of change for physical activity in adults from Southern Brazil: a population-based survey. Int J Behav Nutr Phys Act. (2007) 4:1–10. doi: 10.1186/1479-5868-4-25

 133. Marcellino C, Henn RL, Olinto MTA, Bressan AW, Paniz VMV, Pattussi MP. Physical inactivity and associated factors among women from a municipality in southern Brazil. J Phys Act Health. (2014) 11:777–83. doi: 10.1123/jpah.2011-0448

 134. Boclin KLS, Faerstein E, Leon ACMP. Neighborhood contextual characteristics and leisure-time physical activity: Pró-Saúde study. Rev Saude Publica. (2014) 48:249–57. doi: 10.1590/s0034-8910.2014048004935

 135. Vagetti GC, Barbosa Filho VC, Moreira NB, de Oliveira V, Mazzardo O, de Campos W. The prevalence and correlates of meeting the current physical activity for health guidelines in older people: a cross-sectional study in Brazilian women. Arch Gerontol Geriatr. (2013) 56:492–500. doi: 10.1016/j.archger.2012.12.003

 136. Warburton DE, Gledhill N, Jamnik VK, Bredin SS, McKenzie DC, Stone J, et al. Evidence-based risk assessment and recommendations for physical activity clearance: consensus Document 2011. Appl Physiol Nutr Metab. (2011) 36:S266–98. doi: 10.1139/h11-062

 137. WHO. Global Recommendations on Physical Activity for Health. Geneva: World Health Organization (2010).

 138. Shephard RJ. For debate: medical clearance: a possible inhibitor of physical activity in the elderly? Trends in Canadian thought. Sci Sports. (2000) 15:207–11.

 139. Myers AM, Gonda G. Research on physical activity in the elderly: practical implications for program planning. Can J Aging. (1986) 5:175–88.

 140. Boulton ER, Horne M, Todd C. Involving older adults in developing physical activity interventions to promote engagement: a literature review. J Popul Ageing. (2020) 13:325–45. doi: 10.1007/s12062-019-09247-5

 141. Son JS, Nimrod G, West ST, Janke MC, Liechty T, Naar JJ. Promoting older adults' physical activity and social well-being during COVID-19. Leis Sci. (2020) 43:287–94. doi: 10.1080/01490400.2020.1774015

 142. Schwartz J, Mas-Alòs S, Takito MY, Martinez J, Cueto MEÁ, Mibelli MSR, et al. Cross-cultural translation, adaptation, and reliability of the Spanish version of the Physical Activity Readiness Questionnaire for Everyone (PAR-Q+). Health Fitness J Can. (2019) 12:3–14. doi: 10.14288/hfjc.v12i4.291

 143. Warburton DE, Jamnik VK, Bredin SS, Gledhill N. The physical activity readiness questionnaire for everyone (PAR-Q+) and electronic physical activity readiness medical examination (ePARmed-X+). Health Fitness J Can. (2011) 4:3–17. doi: 10.14288/hfjc.v4i2.103

 144. Schwartz J, Oh P, Takito MY, Saunders B, Dolan E, Franchini E, et al. Translation, cultural adaptation, and reproducibility of the physical activity readiness questionnaire for everyone (PAR-Q+): the Brazilian Portuguese version. Front Cardiovasc Med. (2021) 8:e712696. doi: 10.3389/fcvm.2021.712696

 145. WHO. Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World. Geneva: World Health Organization (2018).

 146. Oliveira F, Nery D, Costa DG, Silva I, Lima L. A survey of technologies and recent developments for sustainable smart cycling. Sustainability. (2021) 13:3422. doi: 10.3390/su13063422

 147. Willett W, Rockström J, Loken B, Springmann M, Lang T, Vermeulen S, et al. Food in the anthropocene: the EAT-Lancet Commission on healthy diets from sustainable food systems. Lancet. (2019) 393:447–92. doi: 10.1016/s0140-6736(18)31788-4

 148. Bernard P, Chevance G, Kingsbury C, Baillot A, Romain A-J, Molinier V, et al. Climate change, physical activity and sport: a systematic review. Sports Med. (2021) 51:1041–59. doi: 10.1007/s40279-021-01439-4

 149. Galway LP, Deck E, Carastathis J, Sanderson R. Exploring social-ecological influences on commuter cycling in a midsize northern city: a qualitative study in Thunder Bay, Canada. J Transp Geogr. (2021) 92:102995. doi: 10.1016/j.jtrangeo.2021.102995

 150. Jahanshahi D, Chowdhury S, Costello SB, van Wee B. Review of key findings and future directions for assessing equitable cycling usage. Transp Res Rec. (2021) 2675:453–64. doi: 10.1177/0361198121995193

 151. Benedini DJ, Lavieri PS, Strambi O. Understanding the use of private and shared bicycles in large emerging cities: the case of São Paulo, Brazil. Case Stud Transp Policy. (2020) 8:564–75. doi: 10.1016/j.cstp.2019.11.009

 152. Memon AR, Stanton R, To Q, Schoeppe S, Urooj A, Alley S, et al. Sedentary behaviour research in adults: a scoping review of systematic reviews and meta-analyses. J Sports Sci. (2021). doi: 10.1080/02640414.2021.1928382. [Epub ahead of print].

 153. Owen N, Healy GN, Matthews CE, Dunstan DW. Too much sitting: the population-health science of sedentary behavior. Exerc Sport Sci Rev. (2010) 38:105. doi: 10.1097/JES.0b013e3181e373a2

 154. Hämäläinen R-M, Breda J, da Silva Gomes F, Gongal G, Khan W, Mendes R, et al. New global physical activity guidelines for a more active and healthier world: the WHO Regional Offices perspective. Br J Sports Med. (2020) 54:1449–50. doi: 10.1136/bjsports-2020-103531

 155. LeBlanc AG, Gunnell KE, Prince SA, Saunders TJ, Barnes JD, Chaput J-P. The ubiquity of the screen: an overview of the risks and benefits of screen time in our modern world. Transl J Am Coll Sports Med. (2017) 2:39. doi: 10.1249/TJX.0000000000000039

 156. Pierce J, Legg S, Godfrey JR, Kawabata E. The effects of introducing electric adjustable height desks in an office setting on workplace physical activity levels: a randomised control field trial. Work. (2019) 62:139–50. doi: 10.3233/wor-182849

 157. Larson MJ, LeCheminant JD, Hill K, Carbine K, Masterson T, Christenson E. Cognitive and typing outcomes measured simultaneously with slow treadmill walking or sitting: implications for treadmill desks. PLoS ONE. (2015) 10:e0121309. doi: 10.1371/journal.pone.0121309

 158. Torbeyns T, de Geus B, Bailey S, Decroix L, Meeusen R. The potential of bike desks to reduce sedentary time in the office: a mixed-method study. Public Health. (2017) 144:16–22. doi: 10.1016/j.puhe.2016.11.006

 159. Hadgraft NT, Brakenridge CL, LaMontagne AD, Fjeldsoe BS, Lynch BM, Dunstan DW, et al. Feasibility and acceptability of reducing workplace sitting time: a qualitative study with Australian office workers. BMC Public Health. (2016) 16:933. doi: 10.1186/s12889-016-3611-y

 160. Rovniak LS, Sciamanna CN, George DR, Bopp M, Kong L, Ding D. Interest in using workplace energy expenditure devices among primary care patients. J Prim Care Community Health. (2016) 7:96–101. doi: 10.1177/2150131915624892

 161. Niven A, Hu D. Office workers' beliefs about reducing sitting time at work: a belief elicitation study. Health Psychol Behav Med. (2018) 6:15–29. doi: 10.1080/21642850.2018.1428103

 162. McCarthy M, Edwardson CL, Davies MJ, Henson J, Rowlands A, King JA, et al. Breaking up sedentary time with seated upper body activity can regulate metabolic health in obese high-risk adults: a randomized crossover trial. Diabetes Obes Metab. (2017) 19:1732–9. doi: 10.1111/dom.13016

 163. Lin L, Yang J, Ni S, Wang X, Bian H, Dai H. Resource utilization and ionization modification of waste starch from the recycling process of old corrugated cardboard paper. J Environ Manage. (2020) 271:111031. doi: 10.1016/j.jenvman.2020.111031

 164. Rudecki J, Weatherson K, Faulkner G. Evaluating the acceptability of low-cost standing desks in the home environment: an exploratory study. J Phys Act Health. (2019) 16:375–9. doi: 10.1123/jpah.2018-0575

 165. Sones M, Fuller D, Kestens Y, Winters M. If we build it, who will come? The case for attention to equity in healthy community design. Br J Sports Med. (2019) 53:467–8. doi: 10.1136/bjsports-2018-099667

 166. Macridis S, Cameron C, Chaput JP, Chulak-Bozzer T, Clark P, Davenport MH, et al. Results from the 2019 participaction report card on physical activity for adults. J Phys Act Health. (2020) 17:995–1002. doi: 10.1123/jpah.2019-0646

 167. Craig CL, Cameron CA, Bauman A. Utility of surveillance research to inform physical activity policy: an exemplar from Canada. J Phys Act Health. (2017) 14:229–39. doi: 10.1123/jpah.2015-0698

 168. Corbin CB. Implications of physical literacy for research and practice: a commentary. Res Q Exerc Sport. (2016) 87:14–27. doi: 10.1080/02701367.2016.1124722

 169. Jones G, Stathokostas L. Letter to the editor: can older adults “walk” their way to successful aging? The case for physical activity literacy for an aging population. J Aging Phys Act. (2016) 24:341. doi: 10.1123/japa.2016-0005

 170. Cornish K, Fox G, Fyfe T, Koopmans E, Pousette A, Pelletier CA. Understanding physical literacy in the context of health: a rapid scoping review. BMC Public Health. (2020) 20:1569. doi: 10.1186/s12889-020-09583-8

 171. Porter D. Health Citizenship: Essays in Social Medicine and Biomedical Politics. San Francisco, CA: University of California Medical Humanities Press (2011).

 172. Bredin SSD, Warburton DER. Physical activity line: effective knowledge translation of evidence-based best practice in the real-world setting. Can Fam Phys. (2013) 59:967–8.

 173. Clark RE, Milligan J, Ashe MC, Faulkner G, Canfield C, Funnell L, et al. A patient-oriented approach to the development of a primary care physical activity screen for embedding into electronic medical records. Appl Physiol Nutr Metab. (2021) 46:589–96. doi: 10.1139/apnm-2020-0356

 174. Warburton D, Bredin S. The legacy of cheryl and jack taunton in sports and exercise medicine: pioneers, mentors, and friends. Health Fitness J Can. (2020) 13:3–7. doi: 10.14288/hfjc.v13i4.314

 175. Miles RM, Yang TY, Hanna SB. The 7th annual national indigenous physical activity & wellness conference proceedings. Health Fitness J Can. (2019) 12:3–12. doi: 10.14288/hfjc.v12i2.288

 176. Fioravanti CH. Brazilian fitness programme registers health benefits. Lancet. (2012) 380:206. doi: 10.1016/s0140-6736(12)61201-x

 177. Lane R. Pedro Hallal: putting physical activity at the heart of better health. Lancet. (2016) 388:1271. doi: 10.1016/S0140-6736(16)31148-5

 178. Florindo AA, Nakamura PM, Farias JCd, Siqueira FV, Reis RS, Cruz DKA, et al. Promotion of physical activity, healthy eating and family health in municipalities with health gym. Rev Bras Educ Fís Esporte. (2016) 30:913–24. doi: 10.1590/1807-55092016000400913

 179. Seus T, Freitas M, Siqueira F. Publications scenario about Family Health Support Centers. Rev Bras Ativ Fis Saúde. (2018) 22:429–38. doi: 10.12820/rbafs.v.22n5p429-438

 180. Malta DC, Oliveira TP, Santos MA, Andrade SS, Silva MM. Progress with the strategic action plan for tackling chronic non-communicable diseases in Brazil, 2011-2015. Epidemiol Serv Saude. (2016) 25:373–90. doi: 10.5123/s1679-49742016000200016

 181. Kirakosyan L. Sport for all and social inclusion of individuals with impairments: a case study from Brazil. Societies. (2019) 9:44. doi: 10.3390/soc9020044

 182. Souza Neto JM, Florindo AA, Costa FFD. Associated factors with physical activity counseling among Brazilian family health strategy workers. Cien Saude Colet. (2021) 26:369–78. doi: 10.1590/1413-81232020261.10082019

 183. Paiva FTd, Mazo GZ, Sandreschi PF, Petreça DR, Rech CR. Barriers to implementation of academia da saúde program in Santa Catarina. J Phys Educ. (2019) 30:e3406. doi: 10.4025/jphyseduc.v30i1.3046

 184. Tristão FI, Gomes IM. Brazilian's Health Policy and its misalignment with international guidelines for Health Promotion. Eur J Public Health. (2020) 30(Suppl. 5):ckaa166.535. doi: 10.1093/eurpub/ckaa166.535

 185. Starepravo FA, Souza Jd, Bernabe AP, Marchi Júnior W. Program sport and leisure in the city: where is the intersection between political/bureaucratic and scientific/academic? Movimento. (2018) 24:23–34. doi: 10.22456/1982-8918.63125

 186. Brasil. Guia de Atividade Física Para a População Brasileira. Brasilia: Ministério da Saúde, Secretaria de Atenção Primária à Saúde, Departamento de Promoção da Saúde (2021).

 187. DiPietro L, Al-Ansari SS, Biddle SJH, Borodulin K, Bull FC, Buman MP, et al. Advancing the global physical activity agenda: recommendations for future research by the 2020 WHO physical activity and sedentary behavior guidelines development group. Int J Behav Nutr Phys Act. (2020) 17:1–11. doi: 10.1186/s12966-020-01042-2

 188. Becker L, Gonçalves P, Reis R. Primary health care programs for physical activity promotion in the Brazil: a systematic review. Rev Bras Ativ Fis Saúde. (2016) 21:110–22. doi: 10.12820/rbafs.v.21n2p110-122

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Schwartz, Oh, Perotto, Rhodes, Firth, Bredin, Gaytán-González and Warburton. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.







OPS/images/crossmark.jpg
©

2

i

|





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A Critical Review on New Approaches for Chronic Disease Prevention in Brazil and Canada: From Wholistic Dietary Guidelines to Physical Activity Security



		Introduction



		Prevention Approaches in Brazil and Canada



		Macro-Environmental Dimensions of Physical Activity



		Cultural



		Economic



		Sociodemographic



		Biological



		Ecological







		Discussion



		Conclusion



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Cardiovascular Medicine

A Critical Review on New
Approaches for Chronic Disease
Prevention in Brazil and Canada:
From Wholistic Dietary Guidelines

to Physical Activity Security





OPS/images/logo.jpg
, frontiers
in Cardiovascular Medicine





