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Key Points

•	 Nutrition and lifestyle have been shown to impact the etiology of major causes of death including 
heart, malignant neoplasms, chronic lower respiratory, cerebrovascular, Alzheimer’s, and diabetes 
diseases. The death incidence attributable to these causes is projected to increase due to the grow-
ing and aging population. Socioeconomic constraints contribute to the coexistence of non-
communicable diseases with food insecurity.

•	 The rampant increase in the prevalence of overweight and obesity in the US and world populations 
have been attributed to a combination of dietary, socioeconomic, and behavioral causes. These 
include increases in calories consumed; greater average carbohydrate intake, larger portion sizes, 
greater food quantity and calories per meal; and transition to a more sedentary lifestyle. During the 
last three decades, various graphical representation (pyramids, plates) have been adopted by US, 
international, and world health organizations to promote better food selections and lifestyles.

•	 An imbalance between recommendations and dietary behavior combined with an increasingly sed-
entary lifestyle likely contribute, along with socioeconomic factors, to the overweight and obesity 
epidemic in the USA and other countries.

•	 Recently dietary guidelines in the USA and abroad promote the idea of rebalancing calories with 
more physical activity to manage weight and reduce the burden of chronic diseases.

•	 Research evidence suggests that dietary habits and lifestyle of populations residing in Mediterranean 
countries may offer protection against chronic diseases and improve longevity. The Scientific 
Report of the 2015 Dietary Guidelines to the DHHS and USDA included the Mediterranean-style 
Pattern among those associated with health benefits.
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�Introduction

�Health Trends in the USA and the World

Major causes of death in the USA include heart, malignant neoplasms, chronic lower respiratory, 
cerebrovascular, Alzheimer’s, and diabetes diseases [1] (Fig. 2.1). Unfortunately, coupled to improved 
longevity are projections suggesting that chronic disease burden will increase markedly with the 
growing and aging population. For example, whereas US total life expectancy increased by 0.1 year 
from 78.7 years in 2011 [2], cancer incidence is projected to increase for US populations ranging from 
65 to 74 years of age and to a larger degree for subjects 75 year of age and older [3]. Nutrition and 
lifestyle have been shown to impact the etiology of chronic diseases. For example, it has been esti-
mated that a healthy diet may reduce ~30 % of all cancers [4]. Healthy diet can reduce heart disease 
by 80 %, and stroke and some cancers by 70 %. Importantly, evidence that there is a 20–30 years lag-
period between initial insult and death for most types of cancer suggests that vast opportunities may 
exist for cancer prevention. Similarly, dietary efforts to reduce the burden of cardiovascular disease 
have focused on limiting the intake of refined carbohydrates and excess adiposity [5].

�Overweight and Obesity

The prevalence of combined overweight and obesity in US adults (≥20 years of age) is ~155 million, 
which in 2010, represent ~68 % of this group (Fig. 2.2). Fully, ~36 % of US adults are obese. Men and 
women of all race/ethnic groups in the population appear to be affected by the epidemic of overweight 
and obesity [6]. Obesity (body mass index, BMI ≥30 kg/m2, or about 30 lb overweight for 5′4″ per-
son) is associated with marked excess mortality in the USA. Even more concerning is the excess 
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Source: Center for Disease Control and prevention. Deaths Final Data 2013.

Fig. 2.1  Leading causes of death in the USA. Bars represent numbers of deaths × 1000 population in 2013 for various 
chronic diseases [1]
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morbidity associated with overweight and obesity in terms of risk factor development and incidence 
of diabetes mellitus, cardiovascular end points (including coronary heart disease, stroke, and heart 
failure), and various health conditions such as asthma, cancer, end-stage renal disease, and degenera-
tive joint disease. Obesity and overweight account for ~15–20 % of cancer deaths in the USA [7]. 
Among children 2–19 years of age, ~32 % are overweight and obese (which represents ~24 million 
children) and ~17.0 % are obese (12.7 million children). According to the National Center for Health 
Statistics (NCHS), the prevalence of obesity among US children and adolescents aged 2–19 during 
the last three decades (1963–1965 through 2007–2012) has nearly tripled [8]. Although the preva-
lence of obesity among children aged 2–5 years decreased significantly from 13.9 % in 2003–2004 to 
8.4 % in 2011–2012, race-specific and socioeconomic factors contribute to some disparities in the 
prevalence of obesity. For example, obesity is higher for Black (~50 %) and Hispanic (~39 %) com-
pared to White (34 %) Americans. Mexican American boys and girls and African American girls are 
disproportionately affected with higher incidence rates of obesity compared to other ethnic groups.

�Obesity Epidemic and Food Insecurity

The shift from rural food-producing to urbanized lifestyle coupled with economic constraints has 
contributed to the paradoxical coexistence of obesity with food insecurity [9]. Population studies sug-
gested that food insecurity was a problem with nearly 15 % of American households unable to secure 
adequate food to meet their nutrition needs [10]. Remarkably, the highest incidence of obesity occurs 
among poor and least educated groups for which an inverse relationship between energy density and 
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Source: Behavioral Risk Factors Surveillance System, Center for Disease Control and Prevention.

Fig. 2.2  Obesity trends among US adults. Diagrams represent obesity trends in 1990, 2000, 2010 [6]
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cost favor the consumption of low-cost energy-dense foods (i.e., refined grains, added sugars, and 
fats) [11] over healthier and more expensive ones (i.e., fish, fruits, and vegetables). As a result, any 
food-assistance and recommendation program aimed at reducing the incidence of obesity and related 
chronic diseases may not achieve its full potential until changes in socioeconomic variables occur, i.e., 
adequate foods, lifestyle, education, and medical care become accessible to under-privileged com-
munities. These societal needs are in stark contrast with the fact that ~15 % of US adults have used a 
weight-loss dietary supplement at some point in their lives, with more women reporting use (20.6 %) 
than men (9.7 %). To lose weight is one of the top 20 reasons why people take dietary supplements. 
Approximately $2 billion a year are spent on weight-loss dietary supplements in pill form (e.g., tab-
lets, capsules, and softgels) [12].

Global comparisons of obesity prevalence showed that among developed countries the USA 
ranked first (~33 %) followed by Canada, Australia, and the UK (~28 %) (Fig. 2.1) [13]. High preva-
lence ranging from 33 to 42 % was also found in North African countries including Kuwait, Lybia, 
Qatar, and Saudi Arabia. Intermediate prevalence was observed in Central (Mexico, 28 %), South 
America (20–26 %), Russia and France (~24 %), Italy and Sweden (~21 %). Significantly lower 
prevalence was found in China (7 %) and India (5 %). Estimates from WHO indicated that world-
wide obesity more than doubled since 1980. In 2014, more than 1.9 billion adults, 18 years and older, 
were overweight. Of these people, over 600 million were obese. In 2014, about 39 % of world adults 
aged 18 years and over were estimated to be overweight, and 13 % were likely obese. Remarkably, 
in countries where most of the world’s population lives, overweight and obesity conditions contrib-
ute to mortality more than underweight and malnutrition. It was estimated that 42 million children 
under the age of 5 were overweight or obese in 2013. Strikingly, the rate of increase of childhood 
overweight and obesity has been higher in developing countries with emerging economies compared 
to that of developed nations.

The rampant increase in the prevalence of overweight and obesity in the US and world populations 
have been attributed to a combination of dietary, socioeconomic, and behavioral causes. These include 
increases in calories consumed; greater average carbohydrate intake, in particular, of starches, refined 
grains, and sugars; larger portion sizes, greater food quantity and calories per meal; increased con-
sumption of sugar-sweetened beverages, snacks, commercially prepared meals, and higher energy-
density foods; food insecurity and transition to a more sedentary lifestyle [14]. Data from the US 
National Health and Nutrition Examination Survey [15] indicated that between 1971 and 2000, the 
average total energy consumption among US adults increased by 22 % in women (from 1542 to 1886 
kcal/d) and by 10 % in men (from 2450 to 2693 kcal/d). During the same period, higher prevalence in 
overweight and obesity in the USA have occurred in spite of an overall reduction in dietary fat intake 
as a percentage of caloric intake [16, 17]. In support of this, epidemiological studies showed that a 
reduction in saturated fatty acid intake below ~10 % of total energy intake was not associated with a 
lower risk of cardiovascular diseases and may actually favor carbohydrates intake [5]. These cumula-
tive data point to excessive carbohydrates, rather than fat, as a contributing cause for the obesity epi-
demic and likely worsening of metabolic states characterized by increased triglycerides and reduced 
HDL cholesterol.

�Diabetes

Obesity is a condition that predisposes to the development of diabetes. Epidemiological studies of 
diabetes suggest it is a major cause of stroke and heart disease [18]. In the USA, the number of sub-
jects diagnosed with diabetes has increased steadily since early 1990s. In 2012, 29.1 million 
Americans, or ~9.5 % of the population, had diabetes. Of these, approximately 1.25 million American 
children and adults (~5 % of total cases) have type 1 diabetes whereas type 2 diabetes is the prevalent 

D.F. Romagnolo and O.I. Selmin



19

form. The prevalence of diabetes in the USA varies with race and ethnicity with Mexican Americans 
and non-Hispanic Blacks contributing ~13 % of diagnosed diabetes cases from 2007 to 2009 com-
pared to a lower ~7–8 % for non-Hispanic Whites and Asian Americans. Mexican Americans residing 
in the USA have a 50 % lifetime risk of diabetes [19]. Although the prevalence of diabetes in senior 
Americans (age 65 and older) remains relatively high (~26 %) recent statistics suggested that the 
estimated number of new cases of diagnosed diabetes was the highest among younger adults (45–64 
years of age) [18] compared to older groups. This is particularly troubling considering that in subject 
with diabetes the mortality related to cardiovascular diseases nearly doubles [20]. The dramatic inci-
dence of diabetes in younger adults clearly points to poor dietary and lifestyle practices as major tar-
gets for prevention.

�Food Recommendations

�Food Groups and Pyramids

Evidence of dietary guidelines in the USA trace back to more than hundred years ago when in 1894 
the US Department of Agriculture (USDA) emphasized the importance of variety, proportionality 
and moderation in food selection [21] (Fig. 2.3). From the early- to mid-1900s, the USDA issued 
various recommendations based on food group guidelines which remained in use until the 1970s. It 
was not until 1970s that the focus of recommendations shifted from securing adequate nutrition to 
prevention of chronic diseases due over consumption. In 1980, the first edition of the Dietary 
Guidelines highlighted recommendations for five major groups including the bread, cereal, rice and 
pasta group; the vegetable group; the fruit group, the dairy (milk, yogurt, and cheese); the protein 
(meat, poultry, fish, dry beans, eggs) and nuts group; and the fats, oils, and sweets group. Since 1980, 
the USDA and Department of Human Health Services (DHHS) released Dietary Guidelines that in 
1990 included percent targets for total fat (30 % of calories) and saturated fat (less than 10 % of calo-
ries) [22]. In 1992, the USDA released the first Food Pyramid to help Americans to choose healthy 
diets [23] (Fig. 2.3). The term pyramid, which derives from the Greek “pyramis,” refers to pointy 
structures characterized by a quadrilateral base and a rising triangular top. It is commonly associated 
with ancient tombs of Egyptian pharaohs [24] and other civilizations in Mesoamerica [25] and India 
[26]. The concept of pyramid has often been used in sociology and economics to represent inequities 
by including at the base the poorest groups with fewer resources and power, and at the top, the more 
affluent and smaller groups [27]. Based on this stratification, the graphical representation of the 
pyramid was adopted by the USDA to place on top oils and sweets to suggest that they should be 
used sparingly. Then, below and in increasing order of consumption, the pyramid included horizon-
tal sections representing the dairy group (milk, yogurt, and cheese); protein (meat, poultry, fish, 
eggs, dry beans) and nuts group; vegetable and fruit group; and at the bottom of the pyramid, to sug-
gest larger consumption, the bread, cereal, rice and pasta group (Fig. 2.3). Unfortunately, the fact 
that Americans consumed fewer servings for the grain, vegetable, and fruit groups, and nearly triple 
the recommended added sugars [28] revealed a disconnect between food pyramid recommendations 
and consumer knowledge and behavior [29]. This imbalance between recommendations and dietary 
behavior combined with an increasingly sedentary lifestyle are at the basis, among other factors, of 
the overweight and obesity epidemic in the USA, and possibly other communities leaving abroad but 
under similar socioeconomic conditions. A subject of concern regarding the 1992 Food Pyramid was 
its replacement of fats without discriminating bad vs. good ones (i.e., saturated vs mono and polyun-
saturated) thus likely favoring increase intakes of other food sources (i.e., carbohydrates) to meet 
energy needs [30].
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In 2004, the World Health Organization (WHO) released the Global Strategy on Diet, Physical 
Activity and Health (GSDPAH) [31] to address the needs for promoting healthy diets and regular 
physical activity, and to prevent non-communicable diseases. A central tenet of this initiative was 
evidence that unhealthy diets and physical inactivity were among the leading causes of major 
non-communicable diseases, such as cardiovascular disease, type 2 diabetes, and certain types of 
cancer, and contributed substantially to the global burden of disease, death and disability in the 
world. Moreover, the WHO-GSDPAH recognized that patterns of unhealthy behavior and the 
non-communicable diseases associated with them clustered with poor communities and ham-
pered their social and economic development. Also, in the poorest countries, where infectious 
diseases and undernutrition were found to dominate disease burden, the prevalence of overweight 
and obesity paralleled the increasing trends of overweight and obesity of low-income groups in 
developed countries.

In 2005, the USDA launched “MyPyramid,” which compared to the 1992 food pyramid, adopted 
colored vertical, rather than horizontal, stripes of different size to depict the contribution of each food 
group [21]. In addition, the “MyPyramid” logo included a stair to highlight the importance of physical 
activity. Specific recommendations were to limit fat intake (20–35 % energy) to vegetable oils, and 
energy intake. Early reviews recognized that the 2005 food pyramid provided improved guidelines for 
less energy and more adequate nutrient intake, but also anticipated that without discretionary energy 
restriction Americans would be at risk of excessive energy intake [32]. Also, concerns were raised 
over the high recommended intakes of red meat, dairy products, and refined starches [30] and the 
overall promotion of a low-fat diet. As a result, alternative health eating indexes [33] and pyramids 
[34] were proposed to better predict risk of diseases and encourage a reduction in the intake of satu-
rated fats, refined starches, and exclude trans-fatty acids.

Fig. 2.3  Selected US food guides and pyramids. Pictures represent graphical representations of selected food guides 
and pyramids published by the US Department of Agriculture [50]. The current food guide for Americans is MyPlate 
issued in 2010 [36]
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�From Pyramids to Plates

The 2010 Dietary Guidelines were designed to help people choose a healthier diet [35]. It reinforced 
the idea of balancing calories with physical activity to manage weight; consuming more fruits, vege-
tables, whole grains, vegetable oils (MUFA and PUFA), fat-free and low-fat dairy products, and sea-
food; and consuming fewer foods with sodium (salt), saturated and trans-fats, cholesterol, added 
sugars, and refined grains. The USDA replaced the graphical concept of pyramid with “MyPlate” 
illustrating on a plate the five food groups that should be the building blocks for a healthy diet [36]. In 
light of the burgeoning of overweight and obesity among people residing in the USA concerns persist 
about difficulties to promote and define proper adherence to healthier dietary patterns. The fact that 
people may continue to eat more of certain, but not healthier, foods (e.g., solid fats and added sugars) 
as in the past is a major challenge against the fight on overweight and obesity and prevention of related 
chronic diseases [37].

�Mediterranean Diet and Lifestyle

�Scientific Report of the 2015 Dietary Guidelines to the DHHS and USDA

In its Scientific Report of the 2015 Dietary Guidelines to the DHHS and USDA [38], the Advisory 
Committee recognized that dietary patterns of the American public are suboptimal and casually 
related to poor individual and population health, higher chronic disease rates, whereas a significant 
portion of the households suffers from food insecurity. Suggested targets for dietary recommenda-
tions included increasing consumption of fruits, vegetables, and whole grains; reduce intake of calo-
ries, saturated fat, sodium, refined grains, and added sugars. Moreover, under consumption of vitamin 
D, calcium, potassium, and fiber were identified as of public concern for the majority of the US popu-
lation. At the time of preparation of this volume, the 2015 Scientific Report to the DHHS and USDA 
is being translated into the 2015 Dietary Guidelines for Americans. In its summary statement, the 
Advisory Committee concluded that it had enough descriptive information, from existing research 
and data, to model three dietary patterns and examine their nutritional adequacy. These included the 
Healthy US-Style Pattern, the Healthy Mediterranean-Style Pattern, and the Healthy Vegetarian 
Pattern based on the evidence they included the food and components of a dietary pattern associated 
with health benefits.

Research evidence suggests that dietary habits and lifestyle of populations residing in Mediterranean 
countries may offer protection against chronic diseases, i.e., cardiovascular diseases [39] and improve 
longevity [40]. Some of the health protective effects of the Mediterranean diet and lifestyle have been 
attributed to high levels of polyphenols which are abundant in fruits and vegetables. Interestingly, the 
lower rates of coronary heart disease in the Mediterranean region were found [41, 42] where fat intake 
was relatively high (35–40 %), but mostly from olive oil (70–80 % of the MUFA oleic acid). These 
data of fat consumption in Mediterranean populations raise the provocative question whether or not 
recommending diets low in fat, and the widespread availability of zero- or low-fat foods, may be 
compensated with higher intakes of refined starches and sugars, and actually contribute to the burden 
of chronic diseases (e.g., overweight, obesity). For example, controlled feeding studies showed that 
compared to carbohydrates, both monounsaturated (MUFA) and polyunsaturated (PUFA) fats in 
Mediterranean diets reduced LDL and triglycerides and increase HDL cholesterol [43]. Importantly, 
these metabolic effects were greater in subjects with underlying insulin resistance. Earlier studies 
showed that a total fat intake of ~35–40 % energy, with mono and polyunsaturated fatty acids and 
saturated fatty acids contributing ~20–30 % and 9 % energy, respectively, reduced the risk of 
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cardiovascular diseases [44, 45]. Therefore, the question dietary prescription of further reducing satu-
rated fatty acids (i.e., below ~10 % ) may not be beneficial and actually increase the proportion of 
carbohydrates while reducing the potential health benefits of fatty acids found in dairy products (i.e., 
conjugated linoleic acid). Thus, specific contributions of various dietary fatty acids need to be taken 
into consideration when making recommendations about dietary fat intake. For example, the predomi-
nant unsaturated fatty acids present in olive oil (18:1) and fish (EPA, DHA) cannot be equated to those 
in soy and corn that are rich in linoleic acid (18:2) and for which some evidence of obesogenic and 
diabetogenic effects have been observed in preclinical studies compared to coconut oil rich in satu-
rated fatty acid [46]. Other examples of beneficial bioactive compounds commonly present in 
Mediterranean diets include fiber (whole grains) and polyphenols (fruits, vegetables, wine and ber-
ries). For example, studies showed that wine in moderation has a positive effect; however, too much 
has a negative effect on mortality due to all causes and cardiovascular diseases [39]. A diet that 
includes moderate alcohol consumption, primarily with meals and physical activity are central com-
ponents of the Mediterranean lifestyle.

During the last decade, the health effects of foods and bioactive food components present in 
Mediterranean diets have been the subject of intense investigations. Figure 2.4 depicts the number of 
publications appeared in PubMed since 1995 and cited in two time periods, from 1995 to 2004 and 
from 2005 to 2015, for Mediterranean diet and each disease. Not surprisingly, studies of cardiovascu-
lar diseases contributed the highest number of citations during both periods, but clearly there has been 
a marked increase in research publications for all five chronic diseases in conjunction with the 
increased incidence of overweight and obesity. The Mediterranean Diet was inscribed by UNESCO 
in 2013 [47] in the Representative List of the Intangible Cultural Heritage of Humanity. The editors 
and contributors of this volume recognize that other dietary patterns and lifestyles can promote health 
and protect against chronic diseases [48, 49]. However, due to the vast literature and limited space, the 
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main focus of this volume is to summarize the most up-to-date evidence related to the potential ben-
efits of foods and dietary behaviors that are characteristic of the Mediterranean region with special 
emphasis on socioeconomics and practices that contribute to the Mediterranean diet and lifestyle; the 
mechanisms through which bioactive compounds usually found in Mediterranean diets and foods 
impact on biological process; and opportunities and challenges for implementation of a Mediterranean-
like dietary pattern in developed and emerging economies. The volume closes with a chapter present-
ing example of recipes and their nutritional composition.

�Summary and Conclusions

In the USA and the world the establishment of dietary guidance based on food groups finds its roots in 
traditions concerning agricultural production, culinary activities and healthy eating, and community 
development [50]. Ethnic and cultural guidelines [51] have been the focus of intense study during the 
last two decades because of the causative role of diet and behavior on the development of major chronic 
non-communicable diseases. In spite of intense efforts by various US, international, and World Health 
Organization there appear to be little or no progress on the fight against overweight and obesity and 
related chronic diseases (i.e., cancer, diabetes, cardiovascular). Major research efforts and lifestyle 
changes are needed to reverse these trends in the USA and communities abroad but affected by similar 
health burdens (Table 2.1). Adoption of dietary patterns and lifestyles that have been traditionally asso-
ciated with reduced incidence of chronic diseases are recommended. Implementation of these changes, 
such as a Mediterranean diet and lifestyle may offer some benefits to populations residing in the USA 
and abroad [52]. Major challenges include Westernization of food supplies [53], and lifestyle and 
socioeconomic constraints that limit access to healthier foods, affordable education, and medical care.

Table 2.1  Areas of investigation and specific research needsa

1.	 Food and nutrient intakes and health

–	 Include more respondents from race/ethnic minorities and non-US born residents

–	 Include higher proportion of older Americans and pregnant women

–	 Conduct research on early-life nutrition and dietary patterns

–	 Increase the quantity and quality of food composition databases and develop new biomarkers of intake and 
nutritional status

–	 Evaluate effects of fortification strategies and supplement use and their doses (i.e., Ca, Fe, vitamin D, K, fiber)

–	 Develop research definition for meals and snacks

–	 Develop concept of dietary patterns and approaches to quantify nutrients, foods, and food groups in 
population-based studies

–	 Conduct surveillance on the prevalence and trends of nutrition-related chronic diseases

2.	 Dietary patterns, foods and nutrients, and health outcomes

–	 Study dietary patterns research for other health outcomes beyond cardiovascular disease and body weight in 
relation to ethnic backgrounds and life course stages

–	 Develop modeling of food patterns

–	 Study long-term cardio-metabolic effects of the various dietary patterns

3. Individual diet and physical activity behavior

–	 Collect and characterize types of eating venues (i.e., eating out vs eating at home) and longitudinal impact

–	 Assess sedentary behaviors and activities and impact on variables of health (i.e., overweight, obesity) across 
the life span

(continued)
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Table 2.1  (continued)

–	 Assess types, modalities, and frequencies of self-monitoring and counseling on weight loss intervention and 
maintenance in various ethnic/racial groups and minorities

–	 Examine effects of mobile health technologies on dietary and weight outcomes

–	 Establish impact of current, and needs for novel, food labeling across various settings (i.e., home,  
restaurants, etc.)

–	 Establish impact of socioeconomic constraints on food insecurity on health parameters

–	 Determine the impact of acculturation on dietary intake, sedentary behaviors, body weight, and chronic disease 
outcomes

–	 Investigate the relationships dietary and energy intake, and energy expenditure on sleep patterns and body 
weight outcomes

4.	 Food environment

–	 Measure all aspects of the food environment increasing healthy food access

–	 Implement better research methods in obesity intervention research and in child care settings

–	 Improve knowledge regarding food procurement and practices

–	 Study daily food behavior of children at school in relation to food policies and outside of school

–	 Study long term health impact of food interventions and to increase vegetables consumption

–	 Assess worksite interventions across racially/ethnically diverse populations

5. Food sustainability and safety

–	 Determine affordability and accessibility of foods to various sectors of the population

–	 Perform analyses of US domestic dietary patterns and sustainability

–	 Study how agricultural production and consumer behaviors influence sustainability of food practices and 
economic benefits and challenges

–	 Improve nutrient profiles of high- and of low-trophic farmed seafood and production efficiency

–	 Develop methods to ensure control of contaminant levels in all seafood

–	 Examine effect of low and high levels of coffee on health outcomes (pregnancy, sleep, cancer, cognitive, 
cardiovascular, diabetes) and in children and adults

–	 Examine the risks of aspartame related to some cancers

6.	 Cross-cutting public health topics

–	 Design studies with sufficient power

–	 Assess efficacy of methodologies for sample collections (e.g., 24-h urine collections)

–	 Link behavioral interventions to adherence to sodium intake recommendations (i.e., low vs. high, portion size)

–	 Impact of substitution of saturated fats with different carbohydrates (e.g., refined vs. whole grains) or various 
polyunsaturated fats and oils on cardiovascular disease

–	 Examine gene–nutrient interactions

–	 Assess levels of sugars and low-calorie sweeteners and link to health outcomes in general population and 
subgroups, and policies to reduce their intakes

–	 Asses implementation of front-of-package labeling

7.	 Physical activity

–	 Assess best practices to reduce sedentary life and increase physical activity (duration, frequency, type)

–	 Establish health impact of physical activity for children, older adults and population at large across the 
lifespan

aSource: US Department of Agriculture, Scientific Report of the 2015 Dietary Guidelines for Americans, Appendix E1 [38]
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