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DEPARTMENT OF HEALTH DEPARTMENT OF US DA
AND HUMAN SERVICES AGRICULTURE -/"""

January 28, 2015

The Honorable Sylvia Mathews Burwell
Secretary of Health and Human Services
200 Independence Avenue, SW
Washington DC, 20201

The Honorable Thomas J. Vilsack
Secretary of Agriculture

1400 Independence Avenue, SW
Washington DC, 20250

Dear Secretaries Burwell and Vilsack,

It is my great honor to present to you the final Scientific Report of the 2015 Dietary Guidelines
Advisory Committee (DGAC). When appointed a year and a half ago, our Committee accepted the
charge of examining where sufficient “new scientific evidence is likely to be available that may
inform revisions to the current guidance or suggest new guidance.” We recognized the importance
and key function of the U.S. Dietary Guidelines in forming the basis of Federal nutrition policy and
programs and in providing a critical framework for local, state, and national health promotion and
disease prevention strategies. We also understood the influence of the Guidelines in shaping policies,
standards, and initiatives across the public and private sectors, including public health and health
care, education, business, and the food industry and retailers. As such, we approached our review
with a broad scope to address the many issues that may be relevant as the government creates the
2015 Dietary Guidelines for Americans.

In carrying out our charge, the 2015 DGAC formulated a set of overarching goals. In brief, we
planned to determine the current composition and quality of the American diet and areas of public
health concern; trends in the Nation’s leading diet- and lifestyle-related health problems; the
established, measurable impact of overall dietary patterns and physical activity on short- and long-
term health outcomes; the most effective methods of improving dietary patterns and physical activity
to achieve favorable health outcomes in Americans 2 years and older; and sound strategies to help
promote a healthy, safe, affordable, and sustainable food supply. We also were intent on identifying
the Nation’s major diet- and lifestyle-related health disparities and levels of food insecurity in
underserved populations. Recognizing the dynamic interplay between individuals, their families and
communities, and the environment, we laid out an ecological, systems-based conceptual framework
to guide our deliberative processes and then evaluated almost 100 primary and many ancillary
research questions.

Over the past 18 months, the 2015 DGAC was extremely privileged to work with the outstanding
Federal support staff of the U.S. Departments of Agriculture and Health and Human Services. We
wish to acknowledge these individuals and their invaluable assistance as we developed our Report.
We will be forever grateful for their dedication to working with our expert Committee to create the
most productive and wonderfully collegial environment for our deliberations. With their



extraordinarily capable assistance, we were able to develop a current and sound evidence base using
many complex sources, including an abundance of original peer-reviewed literature compiled by
USDA’s Nutrition Evidence Library and its national network of research volunteers, the national
nutrition and health data monitoring systems, the National Health and Nutrition Examination Survey,
and the USDA food pattern modeling process.

Our Report highlights the major diet-related health problems we face as a Nation and must reverse.
About half of all American adults—117 million individuals—have one or more preventable chronic
diseases that relate to poor quality dietary patterns and physical inactivity, including cardiovascular
diseases, hypertension, type 2 diabetes, and diet-related cancers. More than two-thirds of adults and
nearly one-third of children and youth are overweight or obese. These devastating health problems
have persisted for decades, strained U.S. health care costs, and focused the attention of our health
care system on disease treatment rather than prevention. They call for bold action and sound,
innovative solutions.

The dietary patterns of the American public are suboptimal and are causally related to poor
individual and population health and higher chronic disease rates. Unfortunately, few improvements
in consumers’ food choices have occurred in recent decades. On average, the U.S. diet is low in
vegetables, fruit, and whole grains and too high in calories, saturated fat, sodium, refined grains, and
added sugars. Under-consumption of vitamin D, calcium, potassium, and fiber are of public health
concern for the majority of the U.S. population. Furthermore, more than 49 million people in the
United States, including nearly 9 million children, live in food insecure households. Creative,
evidence-based strategies are needed to reverse these alarming trends.

The economic and social costs of preventable chronic diseases, health disparities, and food insecurity
are enormous, and the Nation’s adverse dietary pattern and physical activity trends must be reversed.
The 2015 DGAC hopes that its Report will aid in developing public policies that aim to establish a
“culture of health” at individual and population levels and, in so doing, make healthy lifestyle
choices easy, accessible, affordable and normative—both at home and away from home. Dramatic
paradigm shifts are needed to help individuals and families take more active roles in their personal
health and to incentivize health care and public health services, programs, and research to focus more
on prevention and personal diet and lifestyle management. We hope our Report will also lead to
public policies that align the public and private sectors on common ground to work collaboratively to
develop and offer healthier food products and choices, expanded nutrition programs and services
focused on prevention, and greater opportunities for increased physical activity. We urge the
development and implementation of nutrition and related policies, standards, programs, and services
that promote population-wide healthy dietary patterns and physical activity. Our Report also
recommends key research areas where priority attention is needed. That said, the Committee wishes
to emphasize that the current evidence base has never been stronger and provides a sound basis to
guide the development of public policies and effective nutrition and physical activity interventions to
promote health and prevent disease at individual and population levels. Establishing the policy
framework to achieve these aims is of paramount importance. We look forward to the translation of
this Report into future recommendations in the 2015 Dietary Guidelines for Americans.

Respectfully and sincerely yours,

bt g v%%%ﬂ

{ Barbara E. Millen, DrPH, RD, FADA
Chair, 2015 Dietary Guidelines Advisory Committee
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Part A. Executive Summary

The 2015 Dietary Guidelines Advisory Committee
(DGAC) was established jointly by the Secretaries of
the U.S. Department of Health and Human Services
(HHS) and the U.S. Department of Agriculture
(USDA). The Committee was charged with examining
the Dietary Guidelines for Americans, 2010 to
determine topics for which new scientific evidence was
likely to be available with the potential to inform the
next edition of the Guidelines and to place its primary
emphasis on the development of food-based
recommendations that are of public health importance
for Americans ages 2 years and older published since
the last DGAC deliberations.

The 2015 DGAC’s work was guided by two
fundamental realities. First, about half of all American
adults—117 million individuals—have one or more
preventable, chronic diseases, and about two-thirds of
U.S. adults—nearly 155 million individuals—are
overweight or obese. These conditions have been
highly prevalent for more than two decades. Poor
dietary patterns, overconsumption of calories, and
physical inactivity directly contribute to these
disorders. Second, individual nutrition and physical
activity behaviors and other health-related lifestyle
behaviors are strongly influenced by personal, social,
organizational, and environmental contexts and
systems. Positive changes in individual diet and
physical activity behaviors, and in the environmental
contexts and systems that affect them, could
substantially improve health outcomes.

Recognizing these realities, the Committee developed a
conceptual model based on socio-ecological
frameworks to guide its work (see Part B. Chapter 1:
Introduction) and organized its evidence review to
examine current status and trends in food and nutrient
intakes, dietary patterns and health outcomes,
individual lifestyle behavior change, food and physical
activity environments and settings, and food
sustainability and safety.

The remainder of this Executive Summary provides
brief synopses of the DGAC’s topic-specific evidence
review chapters. Each of these chapters ends with a list
of research recommendations (see Appendix E-1:
Needs for Future Research for a compilation of these
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recommendations). The Committee integrated its
findings and conclusions into several key themes and
articulated specific recommendations for how the
report’s findings can be put into action at the
individual, community, and population levels. The
Executive Summary ends with a brief summary of this
chapter.

TOPIC-SPECIFIC FINDINGS AND
CONCLUSIONS

Food and Nutrient Intakes, and Health: Current
Status and Trends

The DGAC conducted data analyses to address a series
of questions related to the current status and trends in
the Nation’s dietary intake. The questions focused on:
intake of specific nutrients and food groups; food
categories (i.e., foods as consumed) that contribute to
intake; eating behaviors; and the composition of
various dietary patterns shown to have health benefits.
These topics were addressed using data from the What
We Eat in America dietary survey, which is the dietary
intake component of the ongoing National Health and
Nutrition Examination Survey. Food pattern modeling
using the USDA Food Pattern food groups also was
used to address some questions. In addition, the DGAC
examined the prevalence and trends of health
conditions that may have a nutritional origin, or where
the course of disease may be influenced by diet.

The DGAC found that several nutrients are
underconsumed relative to the Estimated Average
Requirement or Adequate Intake levels set by the
Institute of Medicine (IOM) and the Committee
characterized these as shortfall nutrients: vitamin A,
vitamin D, vitamin E, vitamin C, folate, calcium,
magnesium, fiber, and potassium. For adolescent and
premenopausal females, iron also is a shortfall nutrient.
Of the shortfall nutrients, calcium, vitamin D, fiber,
and potassium also are classified as nutrients of public
health concern because their underconsumption has
been linked in the scientific literature to adverse health
outcomes. Iron is included as a shortfall nutrient of
public health concern for adolescent females and adult
females who are premenopausal due to the increased
risk of iron-deficiency in these groups. The DGAC also



found that two nutrients—sodium and saturated fat—
are overconsumed by the U.S. population relative to the
Tolerable Upper Intake Level set by the IOM or other
maximal standard and that the overconsumption poses
health risks.

In comparison to recommended amounts in the USDA
Food Patterns, the majority of the U.S. population has
low intakes of key food groups that are important
sources of the shortfall nutrients, including vegetables,
fruits, whole grains, and dairy. Furthermore, population
intake is too high for refined grains and added sugars.
The data suggest cautious optimism about dietary
intake of the youngest members of the U.S. population
because many young children ages 2 to 5 years
consume recommended amounts of fruit and dairy.
However, a better understanding is needed on how to
maintain and encourage good habits that are started
early in life. Analysis of data on food categories, such
as burgers, sandwiches, mixed dishes, desserts, and
beverages, shows that the composition of many of these
items could be improved so as to increase population
intake of vegetables, whole grains, and other
underconsumed food groups and to lower population
intake of the nutrients sodium and saturated fat, and the
food component refined grains. Improved beverage
selections that limit or remove sugar-sweetened
beverages and place limits on sweets and desserts
would help lower intakes of the food component, added
sugars.

The U.S. population purchases its food in a variety of
locations, including supermarkets, convenience stores,
schools, and the workplace. The DGAC found that
although diet quality varies somewhat by the setting
where food is obtained, overall, no matter where the
food is obtained, the diet quality of the U.S. population
does not meet recommendations for vegetables, fruit,
dairy, or whole grains, and exceeds recommendations,
leading to overconsumption, for the nutrients sodium
and saturated fat and the food components refined
grains, solid fats, and added sugars.

Obesity and many other health conditions with a
nutritional origin are highly prevalent. The Nation must
accelerate progress toward reducing the incidence and
prevalence of overweight and obesity and chronic
disease risk across the U.S. population throughout the
lifespan and reduce the disparities in obesity and
chronic disease rates that exist in the United States for

certain ethnic and racial groups and for those with
lower incomes.

The DGAC had enough descriptive information from
existing research and data to model three dietary
patterns and to examine their nutritional adequacy.
These patterns are the Healthy U.S.-style Pattern, the
Healthy Mediterranean-style Pattern, and the Healthy
Vegetarian Pattern. These patterns include the
components of a dietary pattern associated with health
benefits.

Dietary Patterns, Foods and Nutrients, and
Health Outcomes

A major goal of the DGAC was to describe the
common characteristics of healthy diets, and the
Committee focused on research examining dietary
patterns because the totality of diet—the combinations
and quantities in which foods and nutrients are
consumed—may have synergistic and cumulative
effects on health and disease. The Committee focused
on providing a qualitative description of healthy dietary
patterns based on scientific evidence for several health
outcomes.

The DGAC found remarkable consistency in the
findings and implications across its conclusion
statements for the questions examining dietary patterns
and various health outcomes. When reviewing the
evidence, the Committee attempted to adhere to the
language used by the study authors in describing food
groupings. There was variability across the food
groupings, and this was particularly apparent in the
meat group. For example, “total meat” may have been
defined as “meat, sausage, fish, and eggs,” “red meat,
processed meat, and poultry,” or various other
combinations of meat. Similarly, “vegetables” seemed
to most often exclude potatoes, but some studies
included potatoes, yet those that mentioned potatoes
rarely provided information on how the potatoes were
consumed (e.g., fried versus baked). When reported in
the studies, the Committee considered these definitions
in their review. However, the Committee provided a
general label for the food groupings in its conclusion
statements.

The overall body of evidence examined by the 2015
DGAC identifies that a healthy dietary pattern is higher
in vegetables, fruits, whole grains, low- or non-fat
dairy, seafood, legumes, and nuts; moderate in alcohol
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(among adults); lower in red and processed meat;' and
low in sugar-sweetened foods and drinks and refined
grains. Vegetables and fruit are the only characteristics
of the diet that were consistently identified in every
conclusion statement across the health outcomes.
Whole grains were identified slightly less consistently
compared to vegetables and fruits, but were identified
in every conclusion with moderate to strong evidence.
For studies with limited evidence, grains were not as
consistently defined and/or they were not identified as
a key characteristic. Low- or non-fat dairy, seafood,
legumes, nuts, and alcohol were identified as beneficial
characteristics of the diet for some, but not all,
outcomes. For conclusions with moderate to strong
evidence, higher intake of red and processed meats was
identified as detrimental compared to lower intake.
Higher consumption of sugar-sweetened foods and
beverages as well as refined grains was identified as
detrimental in almost all conclusion statements with
moderate to strong evidence.

Regarding alcohol, the Committee confirmed several
conclusions of the 2010 DGAC, including that
moderate alcohol intake can be a component of a
healthy dietary pattern, and that if alcohol is consumed,
it should be consumed in moderation and only by
adults. However, it is not recommended that anyone
begin drinking or drink more frequently on the basis of
potential health benefits, because moderate alcohol
intake also is associated with increased risk of violence,
drowning, and injuries from falls and motor vehicle
crashes. Women should be aware of a moderately
increased risk of breast cancer even with moderate
alcohol intake. In addition, there are many
circumstances in which people should not drink
alcohol, including during pregnancy. Because of the
substantial evidence clearly demonstrating the health
benefits of breastfeeding, occasionally consuming an
alcoholic drink does not warrant stopping
breastfeeding. However, women who are breastfeeding
should be very cautious about drinking alcohol, if they
choose to drink at all.

! As lean meats were not consistently defined or handled
similarly between studies, they were not identified as a
common characteristic across the reviews. However, as
demonstrated in the food pattern modeling of the Healthy
U.S.-style and Healthy Mediterranean-style patterns, lean
meats can be a part of a healthy dietary pattern.
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Following a dietary pattern associated with reduced
risk of CVD, overweight, and obesity also will have
positive health benefits beyond these categories of
health outcomes. Thus, the U.S. population should be
encouraged and guided to consume dietary patterns that
are rich in vegetables, fruit, whole grains, seafood,
legumes, and nuts; moderate in low- and non-fat dairy
products and alcohol (among adults); lower in red and
processed meat; and low in sugar-sweetened foods and
beverages and refined grains. These dietary patterns
can be achieved in many ways and should be tailored to
the individual’s biological and medical needs as well as
socio-cultural preferences.

The dietary pattern characteristics being recommended
by the 2015 DGAC reaffirm the dietary pattern
characteristics recommended by the 2010 DGAC.
Additionally, these characteristics align with
recommendations from other groups, including the
American Institute for Cancer Research (AICR) and the
American Heart Association (AHA). The majority of
evidence considered by the Committee focused on
dietary patterns consumed in adulthood. Very little
evidence examined dietary patterns during childhood.
However, the healthy dietary pattern components
described above also apply to children and are
reaffirmed with the USDA Food Patterns, which are
designed to meet nutrient needs across the lifespan.

Individual Diet and Physical Activity Behavior
Change

The individual is at the innermost core of the social-
ecological model. In order for policy recommendations
such as the Dietary Guidelines for Americans to be
fully implemented, motivating and facilitating
behavioral change at the individual level is required.
This chapter suggests a number of promising behavior
change strategies that can be used to favorably affect a
range of health-related outcomes and to enhance the
effectiveness of interventions. These include reducing
screen time, reducing the frequency of eating out at fast
food restaurants, increasing frequency of family shared
meals, and self-monitoring of diet and body weight as
well as effective food labeling to target healthy food
choices. These strategies complement comprehensive
lifestyle interventions and nutrition counseling by
qualified nutrition professionals.

For this approach to work, it will be essential that the
food environments in communities available to the U.S.



population, particularly to low-income individuals,
facilitate access to healthy and affordable food choices
that respect their cultural preferences. Similarly, food
and calorie label education should be designed to be
understood by audiences with low health literacy, some
of which may have additional English language fluency
limitations. Although viable approaches are available
now, additional research is necessary to improve the
scientific foundation for more effective guidelines on
individual-level behavior change for all individuals
living in the United States, taking into account the
social, economic, and cultural environments in which
they live.

The evidence reviewed in this chapter also indicates
that the social, economic, and cultural context in which
individuals live may facilitate or hinder their ability to
choose and consume dietary patterns that are consistent
with the Dietary Guidelines. Specifically, household
food insecurity hinders the access to healthy diets for
millions of Americans. In addition, immigrants are at
high risk of losing the healthier dietary patterns
characteristic of their cultural background as they
acculturate into mainstream America. Furthermore,
preventive nutrition services that take into account the
social determinants of health are largely unavailable in
the U.S. health system to systematically address
nutrition-related health problems, including overweight
and obesity, cardiovascular disease, type 2 diabetes,
and other health outcomes.

This chapter calls for: a) stronger Federal policies to
help prevent household food insecurity and to help
families to cope with food insecurity if it develops, b)
food and nutrition assistance programs to take into
account the risk that immigrants have of giving up their
healthier dietary habits soon after arriving in the United
States, and c) efforts to provide all individuals living in
the United States with the environments, knowledge,
and tools needed to implement effective individual- or
family-level behavioral change strategies to improve
the quality of their diets and reduce sedentary
behaviors. These goals will require changes at all levels
of the social-ecological model through coordinated
efforts among health care and social and food systems
from the national to the local level.

Food Environment and Settings

Environmental and policy approaches are needed to
complement individual-based efforts to improve diet

and reduce obesity and other diet-related chronic
diseases. These approaches have the potential for broad
and sustained impact at the population level because
they can become incorporated into organizational
structures and systems and lead to alterations in
sociocultural and societal norms. Both policy and
environmental changes also can help reduce disparities
by improving access to and availability of healthy food
in underserved neighborhoods and communities.
Federal nutrition assistance programs, in particular,
play a vital role in achieving this objective through
access to affordable foods that help millions of
Americans meet Dietary Guidelines recommendations.

The DGAC focused on physical environments
(settings) in which food is available. Its aim was to
better understand the impact of the food environment to
promote or hinder healthy eating in these settings and
to identify the most effective evidence-based diet-
related approaches and policies to improve diet and
weight status. The DGAC focused on four settings—
community food access, child care, schools, and
worksites—and their relationships to dietary intake and
quality and weight status.

The DGAC found moderate and promising evidence
that multi-component obesity prevention approaches
implemented in child care settings, schools, and
worksites improve weight-related outcomes; strong to
moderate evidence that school and worksite policies are
associated with improved dietary intake; and moderate
evidence that multi-component school-based and
worksite approaches increase vegetable and fruit
consumption. For the questions on community food
access addressing the relationship between food retail
settings and dietary intake and quality and weight
status, the evidence was too limited or insufficient to
assign grades. To reduce the disparity gaps that
currently exist in low resource and underserved
communities, more solution-oriented strategies need to
be implemented and evaluated on ways to increase
access to and procurement of healthy affordable foods
and beverages, and also to reduce access to energy-
dense, nutrient-poor foods and beverages. Although
several innovative approaches are taking place now
throughout the country, they generally lack adequate
evaluation efforts.

The Committee’s findings revealed the power of multi-

component approaches over single component
interventions. For obesity prevention, effective multi-
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component interventions incorporated both nutrition
and physical activity using a variety of strategies, such
as environmental policies to improve the availability
and provision of healthy foods and beverages;
increasing opportunities for physical activity; increased
parent engagement (in child care and school settings);
and educational approaches, such as a school nutrition
curriculum. For multi-component dietary interventions
(e.g., to increase consumption of vegetables and fruit)
the most effective strategies included nutrition
education, parent engagement (in school and child care
settings), and environmental modifications (e.g.,
policies for nutrition standards, food service changes,
point of purchase information).

Collaborative partnerships and strategic efforts are
needed to translate this evidence into action. Further
work on restructuring the environment to facilitate
healthy eating and physical activity, especially in high
risk populations, is needed to advance evidence-based
solutions that can be scaled up.

Food Sustainability and Safety

Access to sufficient, nutritious, and safe food is an
essential element of food security for the U.S.
population. A sustainable diet ensures this access for
both the current population and future generations.

The major findings regarding sustainable diets were
that a diet higher in plant-based foods, such as
vegetables, fruits, whole grains, legumes, nuts, and
seeds, and lower in calories and animal-based foods is
more health promoting and is associated with less
environmental impact than is the current U.S. diet. This
pattern of eating can be achieved through a variety of
dietary patterns, including the Healthy U.S.-style
Pattern, the Healthy Mediterranean-style Pattern, and
the Healthy Vegetarian Pattern. All of these dietary
patterns are aligned with lower environmental impacts
and provide options that can be adopted by the U.S.
population. Current evidence shows that the average
U.S. diet has a larger environmental impact in terms of
increased greenhouse gas emissions, land use, water
use, and energy use, compared to the above dietary
patterns. This is because the current U.S. population
intake of animal-based foods is higher and plant-based
foods are lower, than proposed in these three dietary
patterns. Of note is that no food groups need to be
eliminated completely to improve sustainability
outcomes over the current status.
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A moderate amount of seafood is an important
component of two of three of these dietary patterns, and
has demonstrated health benefits. The seafood industry
is in the midst of rapid expansion to meet worldwide
demand. The collapse of some fisheries due to
overfishing in the past decades has raised concern
about the ability to produce a safe and affordable
supply. In addition, concern has been raised about the
safety and nutrient content of farm-raised versus wild-
caught seafood. To supply enough seafood to support
meeting dietary recommendations, both farm-raised
and wild caught seafood will be needed. The review of
the evidence demonstrated, in the species evaluated,
that farm-raised seafood has as much or more EPA and
DHA per serving as wild caught. It should be noted that
low-trophic seafood, such as catfish and crawfish,
regardless of whether wild caught or farm-raised
seafood, have less EPA and DHA per serving than
high-trophic seafood, such as salmon and trout.

Regarding contaminants, for the majority of wild
caught and farmed species, neither the risks of mercury
nor organic pollutants outweigh the health benefits of
seafood consumption. Consistent evidence
demonstrated that wild caught fisheries that have been
managed sustainably have remained stable over the
past several decades; however, wild caught fisheries are
fully exploited and their continuing productivity will
require careful management nationally and
internationally to avoid long-term collapse. Expanded
supply of seafood nationally and internationally will
depend upon the increase of farm-raised seafood
worldwide.

The impact of food production, processing, and
consumption on environmental sustainability is an area
of research that is rapidly evolving. As further research
is conducted and best practices are evaluated,
additional evidence will inform both supply-side
participants and consumers on how best to shift
behaviors locally, nationally, and globally to support
sustainable diets. Linking health, dietary guidance, and
the environment will promote human health and the
sustainability of natural resources and ensure current
and long-term food security.

In regard to food safety, updated and previously
unexamined areas of food safety were studied.
Currently, strong evidence shows that consumption of
coffee within the moderate range (3 to 5 cups per day
or up to 400 mg/d caffeine) is not associated with



increased long-term health risks among healthy
individuals. In fact, consistent evidence indicates that
coffee consumption is associated with reduced risk of
type 2 diabetes and cardiovascular disease in adults.
Moreover, moderate evidence shows a protective
association between caffeine intake and risk of
Parkinson’s disease. Therefore, moderate coffee
consumption can be incorporated into a healthy dietary
pattern, along with other healthful behaviors.
However, it should be noted that coffee as it is
normally consumed can contain added calories from
cream, milk, and added sugars. Care should be taken to
minimize the amount of calories from added sugars and
high-fat dairy or dairy substitutes added to coffee.

The marketing and availability of high-caffeine
beverages and products is on the rise. Unfortunately,
only limited evidence is currently available to ascertain
the safety of high caffeine intake (greater than 400
mg/d for adults and undetermined for children and
adolescents) that may occur with rapid consumption of
large-sized energy drinks. Limited data suggest adverse
health outcomes, such as caffeine toxicity and
cardiovascular events. Concern is heightened when
caffeine is combined with alcoholic beverages. Limited
or no consumption of high caffeine drinks, or other
products with high amounts of caffeine, is advised for
children and adolescents. Energy drinks with high
levels of caffeine and alcoholic beverages should not be
consumed together, either mixed together or consumed
at the same sitting.

The DGAC also examined the food additive aspartame.
At the level that the U.S. population consumes
aspartame, it appears to be safe. However, some
uncertainty continues about increased risk of
hematopoietic cancer in men, indicating a need for
more research.

Individual behaviors along with sound government
policies and responsible private sector practices are all
needed to reduce foodborne illnesses. To that end, the
DGAC updated the established recommendations for
handling foods at home.

Cross-cutting Topics of Public Health
Importance

The 2010 Dietary Guidelines included guidance on
sodium, saturated fat, and added sugars, and the 2015
DGAC determined that a reexamination of the evidence

on these topics was necessary to determine whether
revisions to the guidance were warranted. These topics
were considered to be of public health importance
because each has been associated with negative health
outcomes when overconsumed. Additionally, the
Committee acknowledged that a potential unintended
consequence of a recommendation on added sugars
might be that consumers and manufacturers replace
added sugars with low-calorie sweeteners. As a result,
the Committee also examined evidence on low-calorie
sweeteners to inform statements on this topic.

The DGAC encourages the consumption of healthy
dietary patterns that are low in saturated fat, added
sugars, and sodium. The goals for the general
population are: less than 2300 milligrams of dietary
sodium per day (or age-appropriate Dietary Reference
Intake amount), less than 10 percent of total calories
from saturated fat per day, and a maximum of 10
percent of total calories from added sugars per day.

Sodium, saturated fat, and added sugars are not
intended to be reduced in isolation, but as a part of a
healthy dietary pattern that is balanced, as appropriate,
in calories. Rather than focusing purely on reduction,
emphasis should also be placed on replacement and
shifts in food intake and eating patterns. Sources of
saturated fat should be replaced with unsaturated fat,
particularly polyunsaturated fatty acids. Similarly,
added sugars should be reduced in the diet and not
replaced with low-calorie sweeteners, but rather with
healthy options, such as water in place of sugar-
sweetened beverages. For sodium, emphasis should be
placed on expanding industry efforts to reduce the
sodium content of foods and helping consumers
understand how to flavor unsalted foods with spices
and herbs.

Reducing sodium, saturated fat, and added sugars can
be accomplished and is more attainable by eating a
healthy dietary pattern. For all three of these
components of the diet, policies and programs at local,
state, and national levels in both the private and public
sector are necessary to support reduction efforts.
Similarly, the Committee supports efforts in labeling
and other campaigns to increase consumer awareness
and understanding of sodium, saturated fats, and added
sugars in foods and beverages. The Committee
encourages the food industry to continue reformulating
and making changes to certain foods to improve their
nutrition profile. Examples of such actions include

2015 Dietary Guidelines Advisory Committee Report



lowering sodium and added sugars content, achieving
better saturated fat to polyunsaturated fat ratio, and
reducing portion sizes in retail settings (restaurants,
food outlets, and public venues, such as professional
sports stadiums and arenas). The Committee also
encourages the food industry to market these improved
products to consumers.

Physical Activity

This chapter provides strong evidence supporting the
importance of regular physical activity for health
promotion and disease prevention in the U.S.
population. Physical activity is important for all
people—children, adolescents, adults, older adults,
women during pregnancy and the postpartum period,
and individuals with disabilities. The findings further
provide guidance on the dose of physical activity
needed across the lifecycle to realize these significant
health benefits.

Future Physical Activity Guidelines Advisory
Committees will be asked to carefully review the most
recent evidence so that the Federal government can
fully update the 2008 Physical Activity Guidelines for
Americans. Given the exceedingly low physical activity
participation rates in this country, it will be critically
important for the next Committee to identify proven
strategies and approaches to increase population-level
physical activity across the lifespan.

INTEGRATING THE EVIDENCE

The research base reviewed by the 2015 DGAC
provides clear evidence that persistent, prevalent,
preventable health problems, notably overweight and
obesity, cardiovascular disease, type 2 diabetes, and
certain cancers, have adversely affected the health of
the U.S. public for decades and raise the urgency for
immediate attention and bold action. Evidence points to
specific areas of current food and nutrient concerns and
it pinpoints the characteristics of healthy dietary and
physical activity patterns that can reduce chronic
disease risk, promote healthy weight status, and foster
good health across the lifespan. In addition, research
evidence is converging to show that healthy dietary
patterns also are more sustainable and associated with
more favorable health as well as environmental
outcomes.
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Effective models of “what works” to promote lifestyle
behavior change exist. While they can be improved,
especially in terms of our capacity for scaling-up in
community and health care settings, the evidence to
date can be used to guide programs and services for
individuals and families. They also can be used to
assist the public and private sectors and communities in
facilitating innovative environmental change to
promote the population’s health.

It will take concerted, bold actions on the part of
individuals, families, communities, industry, and
government to achieve and maintain the healthy diet
patterns and the levels of physical activity needed to
promote the health of the U.S. population. These
actions will require a paradigm shift to an environment
in which population health is a national priority and
where individuals and organizations, private business,
and communities work together to achieve a
population-wide “culture of health” in which healthy
lifestyle choices are easy, accessible, affordable, and
normative—both at home and away from home. In
such a culture, health care and public health
professionals also would embrace a new leadership role
in prevention, convey the importance of lifestyle
behavior change to their patients/clients, set standards
for prevention in their own facilities, and help
patients/clients in accessing evidence-based and
effective nutrition and comprehensive lifestyle services
and programs.



Part B. Chapter 1: Introduction

The Dietary Guidelines for Americans were first
released in 1980, and since that time they have
provided science-based advice on promoting health and
reducing risk of major chronic diseases through a
healthy* diet and regular physical activity. Early
editions of the Dietary Guidelines focused specifically
on healthy members of the public, but more recent
editions also have included those who are at increased
risk of chronic disease. Future editions will continue to
evolve to address public health concerns and the
nutrition needs of specific populations. For example,
the Dietary Guidelines have traditionally targeted the
general public older than age 2 years, but as data
continue to accumulate regarding the importance of
dietary intake during gestation and from birth on, a
Federal initiative has been established to develop
comprehensive guidance for infants and toddlers from
birth to 24 months and women who are pregnant. By
2020, the Dietary Guidelines for Americans will
include these important populations comprehensively.

By law (Public Law 101-445, Title 111, 7 U.S.C. 5301
et seq.) the Dietary Guidelines for Americans is
published by the Federal government every 5 years. To
meet this requirement, since the 1985 edition, the
Departments have jointly appointed a Dietary
Guidelines Advisory Committee of nationally
recognized experts in the field of nutrition and health to
review the scientific and medical knowledge current at
the time. The 2015 Dietary Guidelines Advisory
Committee (DGAC) was established for the single,
time-limited task of reviewing the 2010 edition of
Dietary Guidelines for Americans and developing
nutrition and related health recommendations to the
Federal government for its subsequent development of
the 2015 edition. This report presents these
recommendations to the Secretaries of Health and
Human Services and of Agriculture for use in updating
the Guidelines.

* Throughout this report, the term "healthy" is used to
represent the concept of "health-promoting” as well as
to refer to foods or dietary patterns that are consistent
with the Dietary Guidelines. See the Glossary for a
definition of "health."

The 2015 DGAC recognizes the importance and key
function of the Guidelines in forming the basis of
Federal nutrition policy and programs. The Guidelines
also provides a critical framework for local, state, and
national health promotion and disease prevention
initiatives. In addition, it provides evidence-based
nutrition and physical activity strategies for use by
individuals and those who serve them in public and
private settings, including public health and social
service agencies, health care and educational
institutions, and business. The food industry and
retailers as well, can use the Guidelines to develop
healthy food and beverage products and offerings for
consumers.

The potential for the Guidelines to inform policy and
practice is critical, given the significant nutrition-
related health issues facing the U.S. population:

e Overweight, obesity, and other diet-related
chronic diseases (particularly cardiovascular
diseases, type 2 diabetes, and certain cancers),
as well as less common but important health
outcomes, such as bone health, for which
nutrition plays an important role. These
conditions are prevalent across the entire U.S.
population, but are more pronounced in low-
income populations, creating critical health
disparities that must be addressed.

e Less than optimal dietary patterns in the
United States, which contribute directly to
poor population health and high chronic
disease risk. On average, current dietary
patterns are too low in vegetables, fruit, whole
grains, and low-fat dairy, and too high in
refined grains, saturated fat, added sugars, and
sodium.

e Food insecurity, a condition in which the
availability of nutritionally adequate foods, or
the ability to acquire acceptable foods in
socially acceptable ways, is limited or
uncertain. More than 49 million people in the
United States, including nearly 9 million
children, live in food insecure households.

The economic and social costs of obesity and other
diet- and physical activity-related chronic disease
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conditions are enormous and will continue to escalate if

current trends are not reversed. Therefore, improving
diet and physical activity in the population and
addressing food insecurity and health disparities have
great potential to not only reduce the burden of chronic
disease morbidity and mortality, but also to reduce
health care costs.

The DGAC recognized that a dynamic interplay exists
among individuals’ nutrition, physical activity, and
other health-related lifestyle behaviors and their
environmental and social contexts. Acknowledging
this, the DGAC created a conceptual model based in
part on the socio-ecological model to serve as an
organizing framework for its report (Figure B1.1).
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The figure shows how these personal, social,
organizational, and environmental contexts and
systems interact powerfully to influence individuals’
diet and physical activity behaviors and patterns and
how diverse health outcomes result from this dynamic
interplay. An accompanying table expands on the
figure by listing specific factors that comprise each of
the “Determinants” and “Outcomes” circles. The table
distinguishes those factors that are addressed in the
DGAC report from related factors that are important
but beyond the scope of the report (see Table B1.1 at
the end of this chapter).



Figure B1.1. Diet and Physical Activity, Health Promotion and Disease Prevention at Individual and Population
Levels across the Lifespan.
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REVIEWING THE EVIDENCE

Drawing from this conceptual model, the 2015 DGAC
reviewed an extensive and diverse body of scientific
literature to address many research questions. For each
of its questions, the Committee used a rigorous,
evidence-based process to develop its findings. Some
of the resulting evidence was strong to moderate, and
some was found to be evolving and more limited. This
graded evidence was used to draw scientific conclusion
and implication statements and to make
recommendations that can be used by HHS and USDA
in formulating the Dietary Guidelines for Americans
policy document.

The DGAC used the findings from its evidence reviews
to develop a series of chapters that build on and
complement each other:

e Chapter 1 examines current status and trends in
food consumption, nutrient intakes, and eating
behaviors and rates and patterns of major nutrition-
related health problems. It identifies the nutrients
of public health concern and characterizes several
dietary patterns that are consistent with those
associated with positive health outcomes.

e Chapter 2 considers relationships between dietary
patterns and health outcomes and identifies a
number of commonalities across patterns,
particularly food groups, associated with positive
health outcomes. It examines these relationships for
major chronic diseases (cardiovascular diseases,
type 2 diabetes, overweight and obesity, and certain
cancers), and also evaluates several less common,
but important, outcomes (bone health, neurological
and psychological illnesses, congenital anomalies).
Where possible, evidence on the impact of dietary
or comprehensive lifestyle interventions (including
diet, physical activity, and behavioral strategies) in
reducing chronic disease risk outcomes is
summarized and can be used to inform health
promotion and disease prevention strategies at
individual and population levels.

e Chapter 3 reviews characteristics associated with
individual dietary and lifestyle behaviors, such as
meal patterns at home and away from home,
acculturation, household food insecurity, and
sedentary behaviors. It also assesses methods that
are effective in helping individuals improve their
diet and physical activity behaviors and in
enhancing behavioral interventions.
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e Chapter 4 assesses the roles of food environments
and settings in promoting or hindering healthy
eating behaviors of specific population groups
(such as pre-school and school-age children and
adults in the workplace) and evaluates evidence on
effective methods and best practices to promote
population behavior change in communities as well
as public and private settings to influence and
improve health.

e Chapter 5 focuses on secure and sustainable diets
by examining how dietary guidance and food
intake influence our capacity to meet the nutrition
needs of the U.S. population now and in the future.
The chapter also examines issues related to food
safety behaviors in the home environment and
evaluates new topics of food safety concern,
including the safety of coffee/caffeine and
aspartame.

e Chapter 6 considers topics of continuing public
health importance that are relevant for topics across
Chapters 1 through 5 and, are therefore addressed
together in this chapter— sodium, saturated fat,
added sugars, and low-calorie sweeteners.

e Chapter 7 discusses the important role that
physical activity plays in promoting health.

FROM THE 2015 DGAC ADVISORY
REPORT TO THE D/ETARY GUIDELINES
FOR AMERICANS

A major goal of the 2015 DGAC is to summarize and
synthesize the evidence to support USDA and HHS in
developing nutrition recommendations that reduce the
risk of chronic disease while meeting nutrient
requirements and promoting health of the U.S.
population ages 2 years and older.

The U.S. Government uses the Dietary Guidelines as
the basis of its food assistance programs, nutrition
education efforts, and decisions about national health
objectives. For example, the National School Lunch
Program and the Elder Nutrition Program incorporate
the Dietary Guidelines in menu planning; the Special
Supplemental Nutrition Program for Women, Infants,
and Children (WIC) applies the Dietary Guidelines in
its educational materials; and the Healthy People 2020
objectives for the Nation include objectives based on
the Dietary Guidelines.
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The evidence described here in the 2015 DGAC
Report, which will be used to develop the 2015 Dietary
Guidelines for Americans, will help policymakers,
educators, clinicians, and others speak with one voice
on nutrition and health and reduce the confusion caused
by mixed messages in the media. The DGAC hopes
that the 2015 Dietary Guidelines for Americans will
encourage the food industry and retailers to grow,
manufacture, and sell foods that promote health and
contribute to appropriate energy balance.

In reviewing the evidence on effective interventions
and best practices at individual and population levels,
the 2015 DGAC hopes that the 2015 Dietary
Guidelines for Americans will also lead to the bold
actions needed to transform our health care and public
health systems, communities, and businesses. A
concerted and collaborative focus on prevention is
needed and the report provides a foundation of research
evidence to help create a national “culture of health”
where healthy lifestyles are easier to achieve and
normative. Finally, the 2015 DGAC desires that its
evidence on healthy dietary patterns, which have been
found to be important in reducing disease risk and in
promoting food security and sustainability in the near-
and long-term, will lead to changes in individual eating
behaviors and to systems-wide changes that can help to
secure a healthy future for the U.S. population.

A GUIDE TO THE 2015 DGAC REPORT

This Report contains several major sections. Part A
provides an Executive Summary to the Report. Part B
sets the stage for the Report through this Introduction.
A second chapter in this section provides an integration
of major findings as well as specific recommendations
for how the Report’s evidence-based dietary
recommendations can be put into action at the
individual, community, and population levels.

Part C describes the methodology the DGAC used to
conduct its work and review the evidence on diet and
health. Part D is the Science Base and contains the
chapters described above.

The Report concludes with a number of Appendices,
including a compilation of the Committee’s research
recommendations; several appendices describing
sources of evidence the Committee used in its reviews;
a glossary; a brief history of the Dietary Guidelines for
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Americans; a summary of the process used to collect
public comments; biographical sketches of DGAC
members; a list of DGAC Working Group,
Subcommittee, and Working/Writing Group members;
and Acknowledgments.
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Table B1.1. Components of the Conceptual Model.

Influences/Determinants

Factors

Addressed in the DGAC report

Other factors not addressed in
the DGAC report

Individual &

Biological
Factors

Individual & Biological Factors

(Represented in the model by

characteristics of individuals and their physical

makeup that influence lifestyle behaviors)

Biological factors

physical and cognitive function; clinical
health and nutritional status profile; weight
status

appetite, taste and smell acuity; hunger;
physical, mental, and emotional well-
being; digestion and metabolism,;
microbiome composition; genetic profile;
prescribed medication use; drug-nutrient
interactions

Nutrition, physical
activity, and health-
related factors

food label use; dietary or physical activity
self-monitoring; personal lifestyle profile
characteristics including diet, physical
activity, and lifestyle behaviors and practices

early diet experiences; perception of food
safety and food security; access to
nutrition and preventative health
counseling; experiences with personal
lifestyle behavior change

Psychological factors

mental health

self/body image; food, nutrition, and
health attitudes, beliefs, and preferences;
motivation and intentions; self-efficacy;
coping skills; mood; stress

Demographics

age, gender, race/ethnicity, acculturation,
income, geography/region, urban/rural
location of residence

education, household composition and
culture, religion, profession/occupation
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Table B1.1. Components of the Conceptual Model continued.

Household,
Social &

Cultural
Factors

Household, Social & Cultural Factors

(Represented in the model by structure, resources, values and norms that influence lifestyle behaviors)

Family/household/home

parenting and lifestyle behavioral modeling;
food and beverage availability; cooking and
storage facilities; family and shared meals;
physical activity resources

living situation, composition,
person(s) responsible for food
purchases/preparation; home food
environment

Social/cultural/religious/pe
er networks

engagement and participation in lifestyle and
health-related programs and initiatives

beliefs, norms, values, expectations,
and information sharing

Society and culture

values and investments that support
healthy communities and reduce
health disparities; stewardship of
natural resources and healthy
environments
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Table B1.1. Components of the Conceptual Model continued.

Community &

Environmental
Factors

Community & Environmental Factors
(Represented in the model by physical and structural characteristics and facilities that provide access to and affect
the quality of resources that influence lifestyle behaviors)

Food and physical activity

types of available retail food outlets,
restaurants, food banks, and farmers’
markets; safety, quality and sustainability
of available food supplies; patterns of
food waste

recreational facilities and resources

Community neighborhood food access; child care, composition, structure and conditions;
schools, and worksites social capital and networks; trust and
power; disparities and inequities in food
security, health, healthcare access, after
school programs
Business/Workplace corporate/worksite wellness policies and | employee benefits programs
programs, nutrition, exercise and health
services, programs and resources
Health care and public providers and programs that emphasize | health insurance benefits and access
health lifestyle behavior change, health including preventative lifestyle services;

promotion and disease prevention;
accessibility of clinical preventive
services including nutrition counseling

food and nutrition assistance policies and
programming; public and private
healthcare networks and infrastructure

Physical/built/natural
environment

green spaces, parks, and recreational
resources: availability and access; land use
and transportation; abandoned
buildings/spaces; soil contamination;
chemical, fertilizer, antibiotic and
pesticide use

Ecosystems (national to
global)

the natural environment, including
farmland; plant, animal, marine, land,
and water ecosystems; renewable energy
resources; land/water/air and soil
environments and quality; plant
conservation, biodiversity; greenhouse
gas emissions, pollution/contamination

plant and natural resources management
and conservation; carbon footprint; global
climate change
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Table B1.1. Components of the Conceptual Model continued.

Systems &

Sectors

Systems & Sectors

(Represented in the model by spheres of influence on food availability and diet and physical activity behavior)

Consumer

acquisition, consumption, and
demand; use, experience and
satisfaction

Retail and service

products, programs, markets;
organization and management

Food, beverage, and
agriculture

usual and high levels of caffeine intake;
aspartame

farming; import/export; production,
processing, storage, distribution,
delivery; supply/markets; food and
beverage quality and safety; food
technology and product
formulation; advertising; food
marketing

Economy

income

employment; inflation and
recession; social, political and
human capital; productivity; prices
of food

Other

technology: mobile health (mHealth)

research and technology; emerging
trends; entertainment; advertising
and marketing; leisure and
recreation; media and social media;
globalization of trade
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Table B1.1. Components of the Conceptual Model continued.

Public &

Private Sector
Policies

Public & Private Sector Policies
(Represented in the model by policies, regulations and laws that influence the availability and quality of products,
resources, programs and services that influence diet and physical activity behaviors)

Government federal, state and local food and nutrition policies, laws and regulations that
assistance programs and/or initiatives that affect agriculture, food safety and food
promote physical activity/movement (e.g. assistance; educational institutions;
NSLP, SBP, elder nutrition); city and town employers and worksites; healthcare
policies (e.g. taxation, bans, food assistance, | systems and health insurance
price incentives); food and beverage labels

Business/Workplace workplace policies on nutrition and physical | employee health benefits (including

activity programs, services and resources

health insurance) and incentives

Education and social
services across the lifespan

policies, laws and regulations that affect food
and beverage availability including
competitive foods; nutrition and physical
activity programs and services (e.g. in
childcare, school, elder care and community
settings); food, nutrition, and physical
activity services in federal, state and local
food assistance settings
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Diet &
Physical Activity

Patterns &
Behaviors

The central portion of the Conceptual Model
represents the concept that the combination of a
healthy diet and regular physical activity behaviors
and patterns is central to promoting overall health

and preventing many chronic diseases.

2015 Dietary Guidelines Advisory Committee Report
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< Table B1.1. Components of the Conceptual Model continued.
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Healthy

Nutritional
Status

Healthy Nutritional Status

(Represented in the model by the knowledge, behaviors, environmental factors and measures that characterize healthy

nutritional status)

Dietary patterns

habitual food and nutrient consumption;
overall dietary quality and variety

Food, beverage and
nutrition intake

foods/food groups, beverages (including
alcohol), and macro and micronutrients,
nutrients of concern and public health
significance

Dietary product and
nutrient supplement use

dietary product and nutrient supplement use

nutraceutical use

Food and nutrition
knowledge, attitudes and
skills

food preparation, cooking and nutrition
knowledge, attitudes and skills

Food security and safety

selection, storage, handling, and preparation
of foods and beverages

Risk factors and clinical
indicators

iron and protein status, vitamin D and folate
levels, Vitamin B12 status, hemoglobin Alc;
metabolic syndrome (blood lipids and
glucose, blood pressure); bone density

urinary sodium, urinary contaminants;
protein/calorie malnutrition;
micronutrient status
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Table B1.1. Components of the Conceptual Model continued.

Chronic
Disease
Prevention

Chronic Disease Prevention
(Represented in the model by health outcomes influenced by diet and physical activity behaviors)

Health outcomes

cardiovascular diseases (coronary heart
disease, heart attack, hypertension and
stroke);

Type 2 diabetes; diet-related cancers (breast,
colorectal, prostate, lung);

neurological and psychological conditions
(including cognitive function, dementia,
Alzheimer’s Disease and depression); dental
caries; congenital anomalies; fractures and
osteoporosis; total mortality

Health
Promotion

Health Promotion

(Represented in the model by diet and physical activity behaviors that promote good health through the lifespan)

Health outcomes

pregnancy course and outcomes; child and
adolescent growth and development
milestones; peri- and post-menopause status;
musculoskeletal and bone health; mental
health; gastrointestinal health

fertility; healthy aging

Footnote: The DGAC acknowledges that other lifestyle factors were not addressed in its report but are important in overall health, including
tobacco status and use, stress and its management, medical treatment and management, medication use, and addiction.




Part B. Chapter 2: 2015 DGAC Themes and
Recommendations: Integrating the

Evidence

The 2015 DGAC set out to examine a broad set of
research questions in its effort to develop sound
recommendations to guide public policies aimed at
promoting individual and population health. As these
efforts moved forward, it became clear that a number of
important, overarching themes were emerging and that
these areas provided a solid base of evidence for the
Committee’s recommendations. In this chapter, we
summarize these themes and put forth our overall
recommendations to the Secretaries of Health and
Human Services and Agriculture.

DGAC 2015 OVERARCHING THEMES

e The Problem. About half of all American adults—
117 million individuals—have one or more
preventable, chronic diseases that are related to
poor quality dietary patterns and physical
inactivity, including cardiovascular disease,
hypertension, type 2 diabetes and diet-related
cancers.! More than two-thirds of adults and nearly
one-third of children and youth are overweight or
obese, further exacerbating poor health profiles and
increasing risks for chronic diseases and their co-
morbidities.>* High chronic disease rates and
elevated population disease risk profiles have
persisted for more than two decades and
disproportionately affect low-income and
underserved communities. These diseases focus the
attention of the U.S. health care system on disease
treatment rather than prevention; increase already
strained health care costs; and reduce overall
population health, quality of life, and national
productivity. Other less common, but important,
diet- and lifestyle-related health problems,
including poor bone health and certain
neuropsychological disorders and congenital
anomalies, pose further serious concerns.

e The Gap. The dietary patterns of the American
public are suboptimal and are causally related to
poor individual and population health and higher
chronic disease rates. Few, if any, improvements in
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consumers’ food choices have been seen in recent
decades. On average, the U.S. diet is low in
vegetables, fruit, and whole grains, and high in
sodium, calories, saturated fat, refined grains, and
added sugars. Underconsumption of the essential
nutrients vitamin D, calcium, and potassium, as
well as fiber, are public health concerns for the
majority of the U.S. population, and iron intake is
of concern among adolescents and premenopausal
females. Health disparities exist in population
access to affordable healthy foods. Eating
behaviors of individuals are shaped by complex but
modifiable factors, including individual, personal,
household, social/cultural,
community/environmental, systems/sectorial and
policy-level factors (see the 2015 DGAC
conceptual model in Part B. Chapter 1:
Introduction). However, a dynamic and rapidly
evolving food environment epitomized by the
abundance of highly processed, convenient, lower-
cost, energy-dense, nutrient-poor foods makes it
particularly challenging to implement health
promoting diet-related behavior changes at
individual and population levels.

e The Dietary Patterns. Current research provides
evidence of moderate to strong links between
healthy dietary patterns, lower risks of obesity and
chronic diseases, particularly cardiovascular
disease, hypertension, type 2 diabetes and certain
cancers. Emerging evidence also suggests that
relationships may exist between dietary patterns
and some neurocognitive disorders and congenital
anomalies. The overall body of evidence examined
by the 2015 DGAC identifies that a healthy
dietary pattern is higher in vegetables, fruits,
whole grains, low- or non-fat dairy, seafood,
legumes, and nuts; moderate in alcohol (among
adults); lower in red and processed meats;’ and

! As lean meats were not consistently defined or handled
similarly between studies, they were not identified as a
common characteristic across the reviews. However, as
demonstrated in the food pattern modeling of the Healthy

2015 Dietary Guidelines Advisory Committee Report



low in sugar-sweetened foods and drinks and
refined grains. Additional strong evidence shows
that it is not necessary to eliminate food groups or
conform to a single dietary pattern to achieve
healthy dietary patterns. Rather, individuals can
combine foods in a variety of flexible ways to
achieve healthy dietary patterns, and these
strategies should be tailored to meet the
individual’s health needs, dietary preferences and
cultural traditions. Current research also strongly
demonstrates that regular physical activity
promotes health and reduces chronic disease risk.

e The Individual. Sound tools and resources, like
the Dietary Guidelines for Americans and the
Physical Activity Guidelines for Americans, can
help individuals achieve healthy diet and physical
activity patterns. Moderate to strong evidence also
demonstrates that dietary interventions
implemented by nutrition professionals and
individual or small-group comprehensive lifestyle
interventions that target diet and physical activity
and are led by multidisciplinary professional teams
provide optimal results in chronic disease risk
reduction, weight loss, and weight loss
maintenance. Additional evidence indicates that
individuals can be helped in their intentions to
implement healthy lifestyles by targeting specific
eating and physical activity behaviors (e.g., meal
patterns, cooking and preparation techniques,
family/household meal experiences, reducing
sedentary behaviors in adults and youth, reducing
screen time in children). Sound behavioral
interventions involve engaging individuals actively
in the behavior change process, using traditional
face-to-face or small group strategies and new
technological approaches (websites and
mobile/telephone technology), by providing
intensive, long-term professional interventions as
appropriate, and by monitoring and offering
feedback on sustainable behavioral change and
maintenance strategies over time.

e The Population. Moderate to strong evidence
shows that targeted environmental and policy
changes and standards are effective in changing
diet and physical activity behaviors and achieving
positive health impact in children, adolescents, and
adults. Research from early child care settings,
schools, and worksites demonstrate that policy

U.S.-style and Healthy Mediterranean-style patterns, lean
meats can be a part of a healthy dietary pattern.
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changes, particularly when combined with multi-
faceted programs (e.g., nutrition educational
initiatives, parent engagement, food labeling,
nutrition standards, nutrition and behavioral
intervention services) can increase healthy food
choices and overall dietary quality, and improve
weight outcomes. Population approaches that
engage parents and families, as appropriate,
involve collaborations across systems and sectors
(e.g., schools, food retail, health care institutions
and providers, and health insurers), and mobilize
public-private partnerships to provide effective
models for producing synergistic effects on diet,
physical activity, and health-related outcomes.

e The Long-term View. The 2015 DGAC also
examined the near- and long-term sustainability of
healthy dietary patterns as well as the safety of
certain key dietary constituents (i.e., caffeine and
aspartame). Quantitative modeling research showed
how healthy dietary patterns relate to positive
environmental outcomes that improve population
food security. Moderate to strong evidence
demonstrates that healthy dietary patterns that are
higher in plant-based foods, such as vegetables,
fruits, whole grains, legumes, nuts, and seeds, and
lower in calories and animal-based foods are
associated with more favorable environmental
outcomes (lower greenhouse gas emissions and
more favorable land, water, and energy use) than
are current U.S. dietary patterns. Furthermore,
sustainable dietary patterns can be achieved
through a variety of approaches consistent with the
Dietary Guidelines for Americans and, therefore,
offer individuals many options and new
opportunities to align with personal and population
health and environmental values systems. Healthy,
sustainable dietary patterns also may provide new
themes for consumer education and communication
on lifestyle practices that can promote food security
now and for future generations and create a
“culture of health” at individual and population
levels.

In summary, the research base reviewed by the 2015
DGAC provides clear and consistent evidence that
persistent, prevalent, preventable health problems,
notably overweight and obesity, cardiovascular
diseases, diabetes, and certain cancers, have severely
and adversely affected the health of the U.S. population
across all stages of the lifespan for decades and raise
the urgency for immediate attention and bold action.
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Evidence points to specific areas of food and nutrient
concern in the current U.S. diet. Moderate to strong
evidence pinpoints the characteristics of healthy dietary
and physical activity patterns established to reduce
chronic disease risk, prevent and better manage
overweight and obesity, and promote health and well-
being across the lifespan.

Although behavior change is complex, moderate to
strong evidence now points to effective strategies to
promote healthy lifestyle behavior changes at
individual and population levels. This overall research
evidence base can be used to inform policy changes,
multi-sectorial collaborations, as well as
product/service reformulation as needed. It can be used
with confidence to provide guidelines and standards for
nutrition and lifestyle intervention services/programs in
traditional health care and public health settings. It also
provides frameworks for public and private sector
initiatives and community programming to make
innovative environmental changes that can change
population diet and physical activity behaviors to
promote population health.

Overall, the evidence base on the links between diet,
physical activity, and health has never been stronger or
more compelling. The strength of evidence on “what
works” to improve individual and population lifestyle
behaviors for health also has never been more robust,
with solutions and models of “best practices.”
Furthermore, the increasing convergence of research
evidence showing that healthy dietary patterns not only
reduce disease risks and improve health outcomes but
are associated with food security and sustainability
provide a further, convincing rationale for focused
attention on prevention and individual and population
health promotion. Additional research must be
conducted to strengthen this evidence base, and
recommendations for such research are made in each of
the chapters in Part D. Science Base (see Appendix E-
1: Needs for Future Research for a compilation of the
DGAC’s research recommendations).

DGAC 2015 RECOMMENDATIONS FOR
ACTION

It will take concerted, bold action on the part of
individuals, families, communities, industry, and
government to achieve and maintain healthy dietary
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patterns and the levels of physical activity needed to
promote a healthy U.S. population.

This will entail dramatic paradigm shifts in which
population health is a national priority and individuals,
communities, and the public and private sectors seek
together to achieve a population-wide “culture of
health” through which healthy lifestyle choices are
easy, accessible, affordable and normative—both at
home and away from home. In such a culture,
preventing diet- and physical activity-related diseases
and health problems would be much more highly
valued, the resources and services needed to achieve
and maintain health would become a realized human
right across all population strata, the needs and
preferences of the individual would be seriously
considered, and individuals and their
families/households would be actively engaged in
promoting their personal health and managing their
preventive health services and activities. Health care
and public health professionals would embrace a new
leadership role in prevention, convey the importance of
lifestyle behavior change to their patients/clients, set
model standards for prevention-oriented activities and
client/employee services in their own facilities, and
manage patient/client referrals to evidence-based
nutrition and comprehensive lifestyle services and
programs. Communities and relevant sectors of our
economy, including food, agriculture, private business,
health care (as well as insurance), public health and
education, would seek common ground and
collaborations in promoting population health.
Initiatives would be incentivized to engage
communities and health care systems to create
integrated and comprehensive approaches to preventing
chronic diseases and for weight management.
Environmental changes, including policy changes,
improved food and beverage standards, reformulation
of products and services as needed, and programs that
enhance population lifestyle behavior changes and
support preventive services also would be incentivized.

Although these propositions are extremely challenging,
it is imperative to seek novel and creative, evidence-
based solutions. The costs of failing to do so are the
continuation of the very high rates of preventable diet-
and physical activity-related health problems we
confront as a Nation and the worsening of their serious
adverse effects on our quality of life, population
productivity, and already highly strained healthcare
costs. The evidence base has never been stronger to
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guide solutions. What is needed are strong
commitments and leadership, the development of
targeted public and private policies and partnerships,
and the implementation of evidence-based, cross-

sectorial initiatives to achieve them. In the remainder of

this chapter, the DGAC summarizes specific
recommendations guided by our conceptual model,

which is grounded in the socio-ecological theory model
of individual and population lifestyle behavior change
for health promotion and disease prevention (see Part

B. Chapter 1: Introduction).

Actions for Individuals and
Families/Households

e Think prevention, know your lifestyle-related
health risk profile, make personal goals and

commitments, and take action to promote personal

and household/family health. Work with health
professionals to assess and monitor your health
risks and to personalize your preventive lifestyle
behavior plan of action.

e Know and understand how to modify your diet and

physical activity to reduce personal and family
member health risks. Know your current dietary

pattern, including your healthy choices that can be

maintained as well as areas for potential change.

Act on this information. Seek to make gradual and

sustainable changes in your dietary behaviors to
achieve one of several sound healthy dietary

pattern options (e.g., Healthy U.S.-style Pattern, the

Healthy Mediterranean-style Pattern, or the

Healthy Vegetarian Pattern; see Part D. Chapter 1:
Food and Nutrient Intakes, and Health: Current

Status and Trends). For most people, this will
mean:

o Improving food and menu choices, modifying

recipes (including mixed dishes and
sandwiches), and watching portion sizes.

o Including more vegetables (without added salt

or fat), fruits (without added sugars), whole
grains, seafood, nuts, legumes, low/non-fat
dairy or dairy alternatives (without added
sugars).

o Reducing consumption of red and processed

meat, refined grains, added sugars, sodium, and

saturated fat; substituting saturated fats with
polyunsaturated alternatives; and replacing
solid animal fats with non-tropical vegetable
oils and nuts.
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The 2015 DGAC advocates achieving healthy
dietary patterns through healthy food and beverage
choices rather than with nutrient or dietary
supplements except as needed.

Use available Dietary Guidelines for Americans

tools and other sound resources to initiate positive

personal lifestyle changes to improve dietary and
physical activity behaviors, including goal setting
and self-monitoring.

o Asneeded, seek regular advice from qualified
health care providers to establish a
personalized plan for prevention that includes
steps to adopt healthy dietary patterns and
physical activity. As appropriate, engage with
nutrition and health professionals to address
personal health risks that can be lowered with
sound diet and physical activity, or participate
in comprehensive lifestyle interventions
conducted by trained interventionists
(registered dietitians/nutritionists, exercise and
behavioral specialists).

o Achieve and maintain a healthy weight. Know
your level of obesity risk. Know your energy
needs and how they change with varying levels
of physical activity. Take personal action for
obesity prevention or weight loss management,
as needed, using sound, evidence-based tools
and resources. Seek to achieve a dietary pattern
consistent with the Dietary Guidelines for
Americans, recognizing that many evidence-
based options can facilitate weight loss and
weight loss maintenance. As appropriate, work
with qualified nutrition professionals and
health providers to create a personalized plan
of action for obesity prevention. When needed,
engage in intensive, long-term nutrition
counseling or comprehensive lifestyle
intervention strategies to achieve maximal,
long-term weight loss and weight maintenance
results.

o Ensure at home and in public settings, such as
schools and early child care programs, that
young children achieve a high-quality dietary
pattern and level of physical activity.
Encourage their active participation in food
experiences and activity choices so that the
importance of dietary quality and physical
activity are reinforced, and healthy lifestyle
behaviors become normative, habitual, and
easier to maintain through adolescence and
lifelong.
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(@)

Follow on a regular basis, the Physical Activity
Guidelines for Americans. Engage in at least
2.5 hours a week of moderate-intensity aerobic
physical activity, such as brisk walking, or 1.25
hours a week of vigorous-intensity acrobic
physical activity. For weight control, at least 1
hour a day of moderate- to vigorous-intensity
physical activity may be required. Engage
children in at least 1 hour a day of moderate- to
vigorous-intensity physical activity each day.
Limit children’s screen time to no more than
two hours per day. Adults should limit
sedentary activity and replace it with aerobic
and strengthening exercises. As needed, engage
with qualified professionals in comprehensive
lifestyle interventions to achieve maximal
impact on healthy dietary and physical activity
patterns and health outcomes. Get enough
sleep!

Seek and demand the creation and maintenance
of food and physical activity environments and
resources in your community and in local
public, private and retail settings so as to
promote a “culture of health.” These are
strongly needed to facilitate the ease of
initiating and meeting the U.S. Dietary
Guidelines recommendations at home and
away from home.

Actions for Communities and Populations
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Aim to make healthy lifestyles and prevention a
national and local priority and reality.

(@)

Create public and private policy changes at the
national level that direct and incentivize
collaborations by multiple sectors of influence,
including health care, public health, education,
food and agriculture, transportation, food retail,
the media, non-governmental organizations,
and service sectors.

Incentivize the development of policies and
initiatives at local, state, and Federal levels that
are carried out using cross-sectorial
collaborations to promote individual healthy
lifestyle behavior changes and create
community “cultures of health.” These may
include improvements in built and physical
environments to create safe and accessible
resources and settings for increased physical
activity and more widely available healthy food
choices. They may entail changes in policies,

standards, and practices in retail, and public
and private settings and programs that promote
“cultures of health” and facilitate the initiation
and maintenance of healthy lifestyle behaviors
at individual and community levels.

Seek a paradigm shift in health care and public

health toward a greater focus on prevention and

integration with food systems.

o Incentivize and support nutrition professionals,
health care providers, and other qualified
professionals in their unique roles of
encouraging and counseling patients and
clients to adopt healthy dietary and physical
activity habits and in offering evidence-based
nutrition services and comprehensive lifestyle
interventions. Integrate preventive lifestyle
screening, referral, and interventions and
services for weight management and chronic
disease risk reduction into routine practice
guidelines and quality assurance standards.

o Support health care facilities, such as hospitals
and clinics, in seeking to model prevention and
achieving “cultures of health” by offering
healthy food choices for patients, visitors, and
staff; implementing preventive nutrition
services and comprehensive lifestyle
intervention programs; and making referrals to
Federal and local food assistance programs as
needed by their staff and clients.

o Require health insurance providers to use
financial and other positive incentives to
encourage and motivate health care settings
and businesses to support individuals in
adopting healthy behaviors and engaging, as
appropriate, in nutrition and exercise
counseling and comprehensive lifestyle
behavior interventions.

o Encourage and incentivize health care
innovations and community prevention through
Affordable Care Act (ACA) policies and
programs, including expanding preventive
lifestyle services in traditional health services
environments and new retail health services
environments that link to Federal and local
food assistance programs. These should
provide resources for individuals to engage and
sustain personal lifestyle behavior change. In
addition, ACA programs and policies should
increase access to qualified professionals and
programs and services that promote healthy
diet and physical activity behaviors.
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(@)

Incentivize businesses to establish employee
health benefits plans that include access to
resources and services that encourage personal
health promotion and healthy lifestyle behavior
changes. Support employers in using positive
motivation strategies to realize these changes.

Establish healthy food environments.

(@)

Establish local, state, and Federal policies to
make healthy foods accessible and affordable
and to limit access to high-calorie, nutrient-
poor foods and sugar-sweetened beverages in
public buildings and facilities. Set nutrition
standards for foods and beverages offered in
public places. Improve retail food
environments and make healthy foods
accessible and affordable in underserved
neighborhoods and communities.

Develop and expand programs that encourage
healthy eating and physical activity habits in
young children and adolescents within school
and early care and other education settings.
Establish and implement policies and programs
that provide nutritious foods, limit sugar-
sweetened beverages and other unhealthy
foods, incorporate nutrition curricula and
experiences and physical activity opportunities,
and increase provider and teacher skills to
develop and promote these programs.
Implement the comprehensive school meal
guidelines (National School Lunch Program)
from the USDA that increase intakes of
vegetables (without added salt), fruits (without
added sugars), and whole grains; limit sodium,
added sugars, saturated fat, and trans fat; limit
marketing unhealthy foods to children; make
drinking water freely available to students
throughout the day; ensure competitive foods
meet the national nutrition standards (e.g.,
Dietary Guidelines for Americans), and
eliminate sugar-sweetened beverages.
Improve, standardize and implement Nutrition
Facts labels and Front of Package labels to help
consumers, including those with low literacy
levels, make healthy food choices. The
Nutrition Facts label should include added
sugars (in grams and teaspoons) and include a
percent daily value, to assist consumers in
identifying the amount of added sugars in
foods and beverages and making informed
dietary decisions. Standardize and create easy-
to-understand front-of-package (FOP) labels on

2015 Dietary Guidelines Advisory Committee Report

all food and beverage products to give clear
guidance about a food’s healthfulness. An
example is the FOP label recommended by the
Institute of Medicine, which included calories,
and 0 to 3 “nutritional” points for added sugars,
saturated fat, and sodium. This would be
integrated with the Nutrition Facts label,
allowing consumers to quickly and easily
identify nutrients of concern for
overconsumption, in order to make healthy
choices.

Align nutritional and agricultural policies with
Dietary Guidelines recommendations and make
broad policy changes to transform the food
system so as to promote population health,
including the use of economic and taxing
policies to encourage the production and
consumption of healthy foods and to reduce
unhealthy foods. For example, earmark tax
revenues from sugar-sweetened beverages,
snack foods and desserts high in calories,
added sugars, or sodium, and other less healthy
foods for nutrition education initiatives and
obesity prevention programs.

Align food assistance programs such as SNAP
and WIC with the Dietary Guidelines for
Americans. Provide standards for purchasing
that create new demands for healthy foods,
such as vegetables and fruits, and discourage
the purchase and consumption of foods, such as
sugar-sweetened beverages. Support research
to explore ways to improve overall diet quality
in Federal and local food assistance programs.
Support changes to the food environment that
can help individuals make healthy choices in
the foods they consume away from home and
those they purchase away from home to
consume at home. For example, the Committee
encourages the food industry to continue to
reformulate and make changes to improve the
nutrition profile of certain foods. Examples of
such actions include lowering sodium and
added sugars content, achieving better
saturated fat to polyunsaturated fat ratio, and
reducing portion sizes in retail settings
(restaurants, food outlets, and public venues,
such as professional sports stadiums and
arenas). The Committee also encourages the
food industry to market these improved
products to consumers.
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Implement policies and programs at local, state

and national levels in both the public and

private sectors to reduce added sugars and

sodium in foods, limit availability of sugar-

sweetened beverages, and promote healthy

snacks. Approaches might include:

= Making water a preferred beverage choice.
Encourage water as a preferred beverage
when thirsty. Make water accessible in
public settings, child care facilities,
schools, worksites and other community
places where beverages are offered.

= Reducing added sugars in foods and sugar-
sweetened beverages in school meals.

= Making “smart snacks” consistent with the
Dietary Guidelines in schools, child care
settings, parks, recreation centers, sports
leagues, after-school programs, worksites,
colleges and universities, healthcare, and
other community settings.

= Implementing policies that limit exposure
and marketing of foods and beverages high
in added sugars and sodium to all age
groups, particularly children and
adolescents.

= Implementing economic and pricing
approaches to promote the purchase of
healthy foods and beverages. For example,
taxation on higher sugar-and sodium-
containing foods may encourage
consumers to reduce consumption and
revenues generated could support health
promotion efforts. Alternatively, price
incentives on vegetables and fruits could
be used to promote consumption and
public health benefits.

=  Mounting public education campaigns to
increase the public’s awareness of the
health effects of excess added sugars,
sodium, saturated fat, and calories.

e Support and expand access to healthy built
environments and advocate wide community use.

(@)
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Increase opportunities for regular public
engagement in physical activity through
improved urban and community designs,
enhanced community built environments,
business spaces, and transportation networks.
Urban and community designs should
encourage and promote active transportation,
such as walking and biking. Green corridors

can increase public safety and enhance active
transportation.

o Incentivize communities to make physical
activity accessible, affordable, and safe.
Encourage public and private sectors to work
together to increase access to gyms, bike trails,
pedestrian walkways, ball fields, and other
recreation areas in the communities. Promote
physical activity through social media, smart
phone, and other technologies.

o Reach out to and engage groups such as new
immigrant communities who may abandon
their native healthy lifestyle habits and others
at highest nutritional and health risk, to ensure
that they learn about resources and are
motivated to access, engage in, and sustain
healthy dietary patterns and physical activities
within their cultural preferences.

Maintain strong support for Federal food and

nutrition programs.

o Recognize their importance in creating demand
for healthy food products as well as in shaping
and modeling consumer behaviors relating to
healthy dietary and physical activity patterns.

o Align program standards with the Dierary
Guidelines for Americans so as to achieve the
2015 DGAC recommendations and promote a
“culture of health.”

Recognize and place priority on moving toward a

more sustainable diet consistent with the healthy

dietary pattern options described in this DGAC
report. Access to sufficient, nutritious, and safe
food is an essential element of food security for the

U.S. population. A sustainable diet helps ensure

this access for both the current population and

future generations.

o Enhance what is already being done by the
private and public sectors to improve
environmental policies and practices around
production, processing, and distribution within
individual food categories.

o Align local, state, and national practices and
policies across sectors to promote a sustainable
and safe food supply to ensure long-term food
security. Support robust private and public
sector partnerships, practices, and policies
across the supply chain and extending from
farms to distribution and consumption that can
incentivize actions to develop a food system
that embraces a core set of values that embody
healthy, safe, and sustainable dietary patterns.
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Monitor, evaluate, and reward sectors that do
this. Establish new, well-coordinated policies
that include, but are not limited to, agriculture,
economics, transportation, energy, water use,
and dietary guidance. Encourage all
participants in the food system, as they are
central to creating and supporting sustainable
and safe diets.

Shift toward a greater emphasis on healthy
dietary patterns and an improved
environmental profile across food categories to
maximize environmental sustainability,
including encouraging consumption of a
variety of wild caught or farmed seafood.
Improve the nutrient profiles of certain farmed
seafood species, particularly EPA and DHA
levels, through improved feeding and
processing systems and preserve the favorable
nutrient profiles of other seafood. Establish
strong policy, research, and stewardship to
improve the environmental sustainability of
farmed seafood systems.

Offer consumer-friendly information that
facilitates understanding the environmental
impact of different foods in food and menu
labeling initiatives.

Recognize the importance of foodborne illness
prevention and encourage consumer behavior
consistent with the four food safety principles
described in the Dietary Guidelines for
Americans—Clean, Separate, Cook, and Chill,
which are the foundation of the Fight BAC!®
campaign (www.fightbac.org).
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Part C. Methodology

COMMITTEE APPOINTMENT

Beginning with the 1985 edition, the U.S. Department
of Agriculture (USDA) and U.S. Department of Health
and Human Services (HHS) have appointed a Dietary
Guidelines Advisory Committee (DGAC) of nationally
recognized experts in the field of nutrition and health to
review the scientific evidence and medical knowledge
current at the time. This Committee has been an
effective mechanism for obtaining a comprehensive
and systematic review of the science which contributes
to successful Federal implementation as well as broad
public acceptance of the Dietary Guidelines. The 2015
DGAC was established for the single, time-limited task
of reviewing the 2010 edition of Dietary Guidelines for
Americans and developing nutrition and related health
recommendations in this Advisory Report to the
Secretaries of USDA and HHS. The Committee was
disbanded upon delivery of this report.

Nominations were sought from the public through a
Federal Register notice published on October 26, 2012.
Criteria for nominating prospective members of the
DGAC included knowledge about current scientific
research in human nutrition and chronic disease,
familiarity with the purpose, communication, and
application of the Dietary Guidelines, and
demonstrated interest in the public's health and well-
being through their research and educational endeavors.
They also were expected to be respected and published
experts in their fields. Expertise was sought in several
specialty areas, including, but not limited to, the
prevention of chronic diseases (e.g., cancer,
cardiovascular disease, type 2 diabetes, overweight and
obesity, and osteoporosis); energy balance (including
physical activity); epidemiology; food processing
science, safety, and technology; general medicine;
gerontology; nutrient bioavailability; nutrition
biochemistry and physiology; nutrition education and
behavior change; pediatrics; maternal/gestational
nutrition; public health; and/or nutrition-related
systematic review methodology.

The Secretaries of USDA and HHS jointly appointed
individuals for membership to the 2015 DGAC. The

chosen individuals are highly respected by their peers
for their depth and breadth of scientific knowledge of
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the relationship between dietary intake and health in all
relevant areas of the current Dietary Guidelines.

To ensure that recommendations of the Committee took
into account the needs of the diverse groups served by
USDA and HHS, membership included, to the extent
practicable, a diverse group of individuals with
representation from various geographic locations, racial
and ethnic groups, women, and persons with
disabilities. Equal opportunity practices, in line with
USDA and HHS policies, were followed in all
membership appointments to the Committee.
Appointments were made without discrimination on the
basis of age, race and ethnicity, gender, sexual
orientation, disability, or cultural, religious, or
socioeconomic status. Individuals were appointed to
serve as members of the Committee to represent
balanced viewpoints of the scientific evidence, and not
to represent the viewpoints of any specific group.
Members of the DGAC were classified as Special
Government Employees (SGEs) during their term of
appointment, and as such were subject to the ethical
standards of conduct for all federal employees.

CHARGE TO THE 2015 DIETARY
GUIDELINES ADVISORY COMMITTEE

The Dietary Guidelines for Americans provide science-
based advice on how nutrition and physical activity can
help promote health across the lifespan and reduce the
risk for major chronic diseases in the U.S. population
ages 2 years and older.

The Dietary Guidelines form the basis of Federal
nutrition policy, standards, programs, and education for
the general public and are published jointly by HHS
and USDA every 5 years. The charge to the Dietary
Guidelines Advisory Committee, whose duties were
time-limited and solely advisory in nature, was
described in the Committee’s charter as follows:

e Examine the Dietary Guidelines for Americans,
2010 and determine topics for which new
scientific evidence is likely to be available that
may inform revisions to the current guidance or
suggest new guidance.
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e Place its primary focus on the systematic
review and analysis of the evidence published
since the last DGAC deliberations.

e Place its primary emphasis on the development
of food-based recommendations that are of
public health importance for Americans ages 2
years and older.

e Prepare and submit to the Secretaries of HHS
and USDA a report of technical
recommendations with rationales, to inform the
development of the 2015 Dietary Guidelines
Jor Americans. DGAC responsibilities included
providing authorship for this report; however,
responsibilities did not include translating the
recommendations into policy or into
communication and outreach documents or
programs.

e Disband upon the submittal of the Committee’s
recommendations, contained in the Report of
the Dietary Guidelines Advisory Committee on
the Dietary Guidelines for Americans, 2015 to
the Secretaries.

e Complete all work within the 2-year charter
timeframe.

THE COMMITTEE PROCESS

Committee Membership

Fifteen members were appointed to the Committee, one
of whom resigned within the first 3 months of
appointment due to new professional obligations (see
the DGAC Membership). The Committee served
without pay and worked under the regulations of the
Federal Advisory Committee Act (FACA). The
Committee held seven public meetings over the course
of 172 years. Meetings were held in June 2013 and
January, March, July, September, November, and
December 2014. The members met in person on the
campus of the National Institutes of Health in
Bethesda, Maryland, for six of the seven meetings. The
Committee met by webinar for the November 2014
meeting. All meetings were made publically available
live by webcast. In addition, members of the general
public were able to attend the Committee’s first two
meetings in person in Washington DC area. For the
remaining meetings, members of the public were able
to observe by webcast. All meetings were announced in
the Federal Register. Meeting summaries,
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presentations, archived recordings of all of the
meetings, and other documents pertaining to
Committee deliberations were made available at
www.DietaryGuidelines.gov. Meeting materials also
were provided at the reference desks of the HHS
National Institutes of Health.

Public Comments

Written public comments were received throughout the
Committee's deliberations through an electronic
database and provided to the Committee. This database
allowed for the generation of public comment reports
as a result of a query by key topic area(s). A general
description of the types of comments received and the
process used for collecting public comments is
described in Appendix E-7. Public Comments.

DGAC Conceptual Model

Recognizing the dynamic interplay that exists among
the determinants and influences on diet and physical
activity as well as the myriad resulting health
outcomes, the Committee developed a conceptual
model to complement its work. The Committee began
by reviewing the socio-ecological model in the 2010
Dietary Guidelines for Americans and identified the
primary goals of the new model: 1) characterize the
multiple interrelated determinants of complex nutrition
and lifestyle behaviors and health outcomes at
individual and population levels, and 2) highlight those
areas within this large system that are addressed by the
2015 DGAC review of the evidence. In addition, the
Committee sought to develop a model that provided an
organizing framework to show readers how the Science
Base chapters in this report relate to each other and to
the larger food and agriculture, nutrition, physical
activity, and health systems in the United States. It first
developed an outline that identified a large number of
factors and highlighted a select number to be addressed
in its evidence reviews of this report. A smaller group
of Committee members then developed a draft visual
approach for conveying the main messages within a
conceptual model. Using the structure of that draft
visual, the content of the outline was organized into a
supplementary table. The draft outline, resulting visual,
and supporting table went through review and input by
the members at several stages. The resulting conceptual
model and supporting table are found in Part B.
Chapter 1: Introduction.
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Approaches to Reviewing the Evidence

The Committee used a variety of scientifically rigorous
approaches to address its science-based questions, and
some questions were addressed using multiple
approaches. The Committee used the state-of-the-art
methodology, systematic reviews, to address 27 percent
of'its science-based research questions. These reviews
are publically available in the Nutrition Evidence
Library (NEL) at www.NEL.gov. The scientific
community now regularly uses systematic review
methodologies, so, unlike the 2010 DGAC, the 2015
Committee was able to use existing sources of evidence
to answer an additional 45 percent of the questions it
addressed. These sources included existing systematic
reviews, meta-analyses, or reports. The remainder of
the questions, 30 percent, were answered using data
analyses and food pattern modeling analyses. These
three approaches allowed the Committee to ask and
answer its questions in a systematic, transparent, and
evidence-based manner.

For all topics and questions, regardless of the path used
to identify and evaluate the scientific evidence, the
Committee developed conclusion statements and
implications statements. Conclusion statements are a
direct answer to the question asked, reflecting the
strength of evidence reviewed (see additional details,
below, in “Develop Conclusion Statements and Grade
the Evidence”). Implications statements were
developed to put the Conclusion in necessary context
and varied in length depending on the topic or question.
The primary purpose of these statements in this report
is to describe what actions the Committee recommends
that individuals, programs, or policies might take to
promote health and prevent disease in light of the
conclusion statement. However, some implications
statements also provided important statements of fact
or references to other processes or initiatives that the
Committee felt were critical in providing a complete
picture of how their advice should be applied to reach
the desired outcomes.

Based on the existing body of evidence, research gaps,
and limitations, the DGAC also formulated research
recommendations that could advance knowledge
related to its question and inform future Federal food
and nutrition guidance as well as other policies and
programs. Some research recommendations were
developed and reported for specific topic areas covered
in each chapter; others were overarching and covered
an entire chapter.
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Committee Working Structures and Process

The Committee’s research questions were developed
and prioritized initially by three Working Groups,
which then organized themselves into five topic area
Subcommittees, and four topic-specific Working or
Writing Groups to conduct their work. The
Subcommittees were: Food and Nutrient Intakes and
Health: Current Status and Trends; Dietary Patterns,
Foods and Nutrients, and Health Outcomes; Diet and
Physical Activity Behavior Change; Food and Physical
Activity Environments; and Food Sustainability and
Safety. Working Groups were established on an “as
needed” basis when a topic crossed two or more
subcommittees. The three working groups were:
Sodium, Added Sugars, and Saturated Fats. In addition,
a Physical Activity Writing Group was established
within the subcommittee on Food and Physical Activity
Environments. The Subcommittees, Working Groups,
and Writing Groups were made up of three to seven
Committee members, with one Committee member
appointed as the chair (for subcommittees) or lead (for
working or writing groups). The membership of each
group is listed in Appendix E-9. Although the chair or
lead member was responsible for communicating and
coordinating all the work that needed to be
accomplished within the group, recommendations
coordinated by each group ultimately reflected the
consensus of the entire Committee from deliberations
in the public meetings. In addition, the Committee’s
Chair and Vice-chair served in an advisory role on each

group.

Subcommittees and working/writing groups met
regularly and communicated by conference calls,
webinars, e-mail, and face-to-face meetings. Each
group was responsible for presenting the basis for its
draft conclusions and implications to the full
Committee within the public meetings, responding to
questions from the Committee, and making changes, if
warranted. To gain perspective for interpreting the
science, some groups invited experts on a one-time
basis to participate in a meeting to provide their
expertise on a particular topic being considered by the
group. Two subcommittees also used consultants, who
were experts in particular issues within the purview of
the subcommittee’s work. These consultants
participated in subcommittee discussions and decisions
on an ongoing basis, but were not members of the full
Committee. Like Committee members, they completed
training and were reviewed and cleared through a
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formal Federal process. Seven invited outside experts
presented to the full Committee at the January and
March, 2014, public meetings. These experts addressed
questions posed by the Committee in advance and
responded to additional questions during the meetings.

In addition to these five subcommittees and four
working/writing groups, the DGAC included a Science
Review Subcommittee, similar to that formed for the
2010 DGAC. The members included the DGAC Chair
and Vice-chair and the two 2015 DGAC members who
had also served on the 2010 DGAC. The main focus of
this subcommittee was to provide oversight to the
whole DGAC process. This Subcommittee played a
primary role in organizing the Committee members
into their initial work groups, then into subcommittees
and working/writing groups. It facilitated the
prioritization of topics to be considered by the
Committee and provided oversight to ensure that
consistent and transparent approaches were used when
reviewing the evidence. This oversight also included
monitoring the progress of work toward the
development of this report in the allotted timeline. As
the review of the science progressed, the Science
Review Subcommittee meetings were opened to
subcommittee Chairs and eventually to other
working/writing group Leads when cross-cutting topics
were placed on the agenda. In order to adhere to FACA
guidelines, full Committee participation was not
allowed.

The Committee members were supported by HHS’s
Designated Federal Officer, who led the administrative
effort for this revision process and served as one of
four Co-executive Secretaries (two from HHS and two
from USDA). Support staff for managing Committee
operations consisted of HHS and USDA Dietary
Guidelines Management Team members and NEL
Team members, including two research librarians. A
third Federal staff team, the Data Analyses Team,
provided support to the Committee by providing data
upon the request of the Committee (see DGAC
Membership for a list of these DGAC support staf¥).

DGAC Report Structure

Reflecting the DGAC subcommittee and
working/writing group structure, the bulk of the report
consists of seven science-based chapters that
summarize the evidence assessed and evaluated by the
Committee. Five chapters correspond to the work of the
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five subcommittees; one chapter covers the cross-
cutting topics of sodium, saturated fat, and added
sugars and low-calorie sweeteners; and one chapter
addresses physical activity.

Throughout its deliberations, the Committee considered
issues related to overall dietary patterns and the need
for integrating findings from individual diet and
nutrition topic areas. As a result, the Committee
included an additional chapter—Part B. Chapter 2:
2015 DGAC Themes and Recommendations:
Integrating the Evidence.

SYSTEMATIC REVIEW OF THE SCIENTIFIC
EVIDENCE

The USDA’s Nutrition Evidence Library (NEL),
housed within the Center for Nutrition Policy and
Promotion, was responsible for assisting the 2015
DGAC in reviewing the science and supporting
development of the 2015 DGAC Report. The NEL used
state-of-the-art methodology informed by the Agency
for Healthcare Research and Quality (AHRQ),' the
Cochrane Collaboration,” the Academy of Nutrition
and Dietetics® and the 2011 Institute of Medicine
systematic review (SR)* standards to review, evaluate,
and synthesize published, peer-reviewed food and
nutrition research. The NEL’s rigorous, protocol-driven
methodology is designed to maximize transparency,
minimize bias, and ensure SRs are relevant, timely, and
high-quality. Using the NEL evidence-based approach
enables HHS and USDA to comply with the Data
Quality Act, which states that Federal agencies must
ensure the quality, objectivity, utility, and integrity of
the information used to form Federal guidance.

DGAC members developed the SR questions and
worked with NEL staff to implement the SRs. The
following represent overarching principles for the NEL
process:

e The DGAC made all substantive decisions
required during the process.

e NEL staff provided facilitation and support to
ensure that the process was consistently
implemented in accordance with NEL
methodology.

e NEL used document templates, which served
as a starting point and were tailored to each
specific review.
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e  When working with the DGAC, the Science
Review Subcommittee provided oversight to
the DGAC’s work throughout the deliberative
process, ensuring that the Subcommittees used
consistent and transparent approaches when
reviewing the evidence using NEL SRs.

The NEL employed a six-step SR process, which
leveraged a broad range of expert inputs:

e Step 1: Develop systematic review questions
and analytic frameworks

e Step 2: Search, screen, and select studies to
review

e Step 3: Extract data and assess the risk of bias
of the research

e Step 4: Describe and synthesize the evidence

e Step 5: Develop conclusion statements and
grade the evidence

e Step 6: Identify research recommendations

Each step of the process was documented to ensure
transparency and reproducibility. Specific information
about each review is available at www.NEL.gov,
including the research questions, the related literature
search protocol, literature selection decisions, an
assessment of the methodological quality of each
included study, evidence summary materials, evidence
tables, a description of key findings, graded conclusion
statements, and identification of research limitations
and gaps. These steps are described below.

Develop Systematic Review Questions and
Analytic Frameworks

The DGAC identified, refined, and prioritized the most
relevant topics and then developed clearly focused SR
questions that were appropriate in scope, reflected the
state of the science, and targeted important policy
relevant to public health issue(s). Once topics and
systematic review questions were generated, the DGAC
developed an analytical framework for each topic in
accordance with NEL methodology. These frameworks
clearly identified the core elements of the systematic
review question/s, key definitions, and potential
confounders to inform development of the systematic
review protocol.

The core elements of a SR question include Population,

Intervention or Exposure, Comparator, and Outcomes
(PICO). These elements represent key aspects of the
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topic that need to be considered in developing a SR
framework. An analytic framework is a type of
evidence model that defines and links the PICO
elements and key confounders. The analytical
framework serves as a visual representation of the
overall scope of the project, provides definitions for
key SR terms, helps to ensure that all contributing
elements in the causal chain will be examined and
evaluated, and aids in determining inclusion and
exclusion criteria and the literature search strategy.

Search, Screen, and Select Studies to Review

Searching, screening, and selecting scientific literature
was an iterative process that sought to identify the most
complete and relevant body of evidence to answer a SR
question. This process was guided by inclusion and
exclusion criteria determined a priori by the DGAC.
The NEL librarians created and implemented search
strategies that included appropriate databases and
search terms to identify literature to answer each SR
question. The results of the literature search were
screened by the NEL librarians and staff in a dual, step-
wise manner, beginning with titles, followed by
abstracts, and then full-text articles, to determine which
articles met the criteria for inclusion in the review.
Articles that met the inclusion criteria were hand
searched in an effort to find additional pertinent articles
not identified through the electronic search. In addition,
NEL staff and the DGAC conducted a duplication
assessment to determine whether high-quality SRs or
meta-analyses (MA) were available to augment or
replace a NEL SR.

The DGAC provided direction throughout this process
to ensure that the inclusion and exclusion criteria were
applied appropriately and the final list of included
articles was complete and captured all research
available to answer a SR question. Each step of the
process also was documented to ensure transparency
and reproducibility.

The NEL established and the DGAC approved standard
inclusion and exclusion criteria to promote consistency
across reviews and ensure that the evidence being
considered in NEL SRs was most relevant to the U.S.
population. The DGAC used these standard criteria and
revised them a priori as needed to ensure that they were
appropriate for the specific SR being conducted. In
general, criteria were established based on the
analytical framework to ensure that each study included
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the appropriate population, intervention/exposure,
comparator(s), and outcomes. They were typically
established for the following study characteristics:

Study design

Date of publication

Publication language

Study setting

Study duration

Publication status (i.e., peer reviewed)

Type, age, and health status of study subjects
Size of study groups

Study dropout rate

To capitalize on existing literature reviews, the NEL
performed duplication assessments, which identified
any existing high-quality SRs and/or MAs that
addressed the topic or SR questions posed. Existing
SRs and MAs were valuable sources of evidence and
were used for two main purposes in the NEL SR
process:

e Toaugment a NEL SR as an additional source
of evidence, but not as an included study in the
review (in this case, the studies in the existing
SR or MA would not be included individually
in the NEL review that was conducted); or

e Toreplace a de novo NEL SR.

NEL also used existing SRs to provide background and
context for current reviews, inform SR methodology,
and cross-check the literature search for completeness.

If multiple relevant, low risk of bias, and timely SRs or
MA were available, the reviews were compared and a
decision was made as to whether an existing SR/MA
would be used, or whether a de novo SR would be
conducted. This decision was made based on the
relevancy of the review in relation to the SR question
and, when more than one review was identified, the
consistency of the findings. If existing SRs/MA
addressed different aspects of the outcome, more than
one SR/MA may have been be used to replace a de
novo SR. More information on the use of existing
SRs/MAs to replace a de novo NEL SR is provided
below in the section “Existing Sources of Evidence.”

Extract Data and Assess the Risk of Bias

Key information from each study included in a
systematic review was extracted and a risk of bias
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assessment was performed by a NEL abstractor. NEL
abstractors are National Service Volunteers from across
the United States with advanced degrees in nutrition or
a related field who were trained to review individual
research articles included in NEL systematic reviews (a
list of the Volunteers is included in Appendix E-10:
Dietary Guidelines Advisory Committee Report
Acknowledgments). From the evidence grids, summary
tables are created for each SR that highlight the most
relevant data from the reviewed papers. These tables
are available on www.NEL.gov.

The risk of bias (i.e., internal validity) for each study
was assessed using the NEL Bias Assessment Tool
(BAT) (see Table C.1 at the end of this chapter). This
tool helped in determining whether any systematic
error existed to either over- or underestimate the study
results. This tool was developed in collaboration with a
panel of international systematic review experts.

NEL staff reviewed the work of abstractors, resolved
inconsistencies, and generated a draft of a descriptive
summary of the body of evidence. The DGAC
reviewed this work and used it to inform their synthesis
of the evidence.

Describe and Synthesize the Evidence

Evidence synthesis is the process by which the DGAC
compared, contrasted, and combined evidence from
multiple studies to develop key findings and a graded
conclusion statement that answered the SR question.
This qualitative synthesis of the body of evidence
involved identifying overarching themes or key
concepts from the findings, identifying and explaining
similarities and differences between studies, and
determining whether certain factors affected the
relationships being examined.

To facilitate the DGAC’s review and analysis of the
evidence, staff prepared a “Key Trends” template for
each SR question. This document was customized for
each question and included questions related to major
trends, key observations, themes for conclusion
statements and key findings. It also addressed
methodological problems or limitations, magnitude of
effect, generalizability of results, and research
recommendations. DGAC members used the
description of the evidence, along with the full data
extraction grid, and full-text manuscripts to complete
the “Key Trends” questions. The responses were
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compiled and used to draft the qualitative evidence
synthesis and the conclusion statement.

Develop Conclusion Statements and Grade the
Evidence

The conclusion statement is a brief summary statement
worded as an answer to the SR question. It must be
tightly associated with the evidence, focused on general
agreement among the studies around the independent
variable(s) and outcome(s), and may acknowledge
areas of disagreement or limitations, where they exist.
The conclusion statement reflects the evidence
reviewed and does not include information that is not
addressed in the studies. The conclusion statement also
may identify a relevant population, when appropriate.
In addition, “key findings” (approximately 3 to 5
bulleted points) were drafted for some questions to
provide context and highlight important findings that
contributed to conclusion statement development (e.g.,
brief description of the evidence reviewed, major
themes, limitations of the research reviewed or results
from intermediate biomarkers).

The DGAC used predefined criteria to evaluate and
grade the strength of available evidence supporting
each conclusion statement. The grade communicates to
decision makers and stakeholders the strength of the
evidence supporting a specific conclusion statement.
The grade for the body of evidence and conclusion
statement was based on five elements outlined in the
NEL grading rubric: quality, quantity, consistency,
impact and generalizability (see Table C.2 at the end of
this chapter for the full NEL grading rubric).

EXISTING SOURCES OF EVIDENCE:
REPORTS, SYSTEMATIC REVIEWS, AND
META-ANALYSES

For a number of topics, the DGAC chose to consider
existing high-quality sources of evidence such as
existing reports from leading scientific organizations or
Federal agencies, SRs, and/or MA to fully or partially
address questions. (These three categories of existing
sources of evidence are collectively referred to in this
report as “existing reports.”) This was done to prevent
duplication of effort and promote time and resource
management. The methods generally used to identify
and review existing reports are described below, and
any modifications to this process for answering a
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question are described in the Methodology section of
the individual Science Base chapters (e.g., the DGAC
relied on three Federal reports to write the Physical
Activity chapter; see the Methods section of Part D.
Chapter 7: Physical Activity for details on the process
the Committee used to review the evidence and develop
conclusion statements from these existing reports).

First, an analytical framework was developed that
clearly described the population, intervention/exposure,
comparator, and outcomes (intermediate and clinical)
of interest for the question being addressed. When
Committee members were aware of high-quality
existing reports that addressed their question(s), they
decided a priori to use existing report(s), rather than to
conduct a de novo NEL SR. A literature search was
then conducted to identify other existing reports to
augment the existing report(s) identified by the
Committee. The literature was searched by a NEL
librarian to identify relevant studies. The process used
to create and execute the literature search is described
in detail above (see “Search, Screen, and Select Studies
to Review”). In other cases, the Committee was not
aware of any existing reports and intended to conduct a
de novo NEL SR. However, as part of the duplication
assessment step of the NEL process, one or more
existing SRs or MA were identified that addressed the
question that led to the Committee deciding to proceed
using existing SRs/MA rather than complete an
independent review of the primary literature. This
process is also described above. Finally, for some
questions, the Committee used existing reports as the
primary source of evidence to answer a question, but
chose to update one or more of those existing reports
using the NEL process to identify and review studies
that had been published after the completion of the
literature search for the existing report(s).

When SRs or MA that addressed the question posed by
the Committee were identified, staff conducted a
quality assessment using the Assessment of Multiple
Systematic Reviews (AMSTAR) tool.> This tool
includes 11 questions, each of which is given a score of
one if the criterion is met or a score of zero if the
criterion is not met, is unclear, or is not applicable (see
Table C.3 at the end of this chapter). Guidance for
answering some of the questions was tailored for the
work of the Committee. Articles rated 0-3 were
considered to be of low quality, 4-7 of medium quality,
and 8-11 of high quality.® Unless otherwise noted, only
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high quality SRs/MA, receiving scores of 8-11, were
considered by the DGAC.

In a few cases, existing reports were considered that did
not examine the evidence using SR or MA. These
reports were discussed by the subcommittees and
determined to be of high-quality. The subcommittees
also had the option of bringing existing reports to the
Science Review Subcommittee to ensure that the report
met the quality standards of the Committee, if needed.

Next, if multiple high-quality existing reports were
identified, their reference lists were compared to find
whether any references and/or cohorts were included in
more than one of the existing reports. The Committee
then addressed the overlap in their review of the
evidence ensuring that, in cases where overlap existed,
that the quantity of evidence available was not
overestimated. In a few cases, if two or more SRs/MAs
appropriately answered a question and there was
substantial reference overlap, the Committee chose to
only use one of the SRs/MA to answer the question.

Tables or other documents that summarized the
methodology, evidence, and conclusions of the existing
reports were used by the Committee members to
facilitate their review of the evidence. For example, a
“Key Trends” document was often used to help identify
themes observed in the body of evidence. The “Key
Trends” document included questions related to major
trends, key observations, themes for key findings, and
conclusion statements. Members of the DGAC used the
description of the evidence, along with summary tables
and the original reports, to answer the questions.
Feedback from the DGAC on the “Key Trends”
document was compiled and used to draft the
qualitative evidence synthesis and the conclusion
statement. As described above, the conclusion
statement is a brief summary statement worded as an
answer to the question. In drawing conclusions,
Committee members could choose to:

1. Carry forward findings or conclusions from
existing report(s).

2. Synthesize the findings from multiple existing
report(s) to develop their own conclusions.

3. Place primary emphasis on the existing
report(s) and discuss how new evidence
identified through the NEL process relates to
the conclusions or findings of the existing
report(s).
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Next, the Committee graded their conclusion statement
using a table of strength of evidence grades adapted
specifically for use with existing reports (see Table C.4
at the end of this chapter). In cases where the DGAC
used an existing report with its own formally graded
conclusions, the Committee acknowledged the grade
assigned within that existing report, and then assigned a
DGAC grade that was the closest equivalent to the
grade assigned in the existing report.

DATA ANALYSES

Federal Data Acquisition

Earlier Committees used selected national, Federal data
about the dietary, nutritional, and health status of the
U.S. population. In the 2015 DGAC, a Data Analysis
Team (DAT) was established to streamline the data
acquisition process and efficiently support the data
requests of the Committee. During the Committee’s
work, the data used by the DGAC were publically
available through www.DietaryGuidelines.gov. Upon
publication, the data became available through the
report’s references and appendices.

Upon request from the DGAC, the DAT either
conducted data analyses or compiled data from their
agencies’ publications for the DGAC to use to answer
specific research questions. The DGAC took the
strengths and limitations of data analyses into account
in drawing conclusions. The grading rubric used for
questions answered using NEL systematic reviews do
not apply to questions answered using data analyses;
therefore, these conclusions were not graded.

Most of the analyses used the National Health and
Nutrition Examination (NHANES) data and its dietary
component, What We Eat in America (WWEIA),
NHANES.” These data were used to answer questions
about food and nutrient intakes because they provide
national and group level estimates of dictary intakes of
the U.S. population, on a given day as well as usual
intake distributions. These data contributed
substantially to questions answered using data analyses
(see Appendix E-4: NHANES Data Used in DGAC
Data Analyses for additional discussion of the
NHANES data used by the 2015 DGAC).
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NHANES Data
The NHANES data used by the 2015 DGAC included:

e Estimates of the distribution of usual intakes of
energy and selected macronutrients and
micronutrients from food and beverages by
various demographic groups, including the
elderly population, race/ethnicities, and
pregnant women.

e Estimates of the distribution of usual intakes of
selected nutrients from food, beverages, and
supplements.

e Estimates of the distribution of usual intake of
USDA Food Pattern food groups by
demographic population groups.

e Eating behaviors such as meal skipping,
contribution of meals and snacks to energy and
nutrient intakes.

e Nutrients and food group content per 1000
calories of food and beverages obtained from
major point of purchase.

e Nutritional quality of food prepared at home
and away from home.

e Energy, selected nutrients, and food groups
obtained from food categories by demographic
population groups.

e Seclected biochemical indicators of diet and
nutrition in the U.S. population.

e Prevalence of health concerns and trends,
including body weight status, lipid profiles,
high blood pressure, and diabetes.

Other Data Sources

The DGAC also used data from the National Health
Interview Survey, the National Cancer Institute’s
Surveillance, Epidemiology, and End Results (SEER)
statistics, and heart disease and stroke statistics from
the 2014 report of the American Heart Association.®?
In addition, the Committee used USDA National
Nutrient Database for Standard Reference, Release 27,
2014 to list food sources ranked by amounts of selected
nutrients (calcium, fiber, iron, potassium, and Vitamin
D) and energy per standard food portions and per 100
grams of foods."’

SPECIAL ANALYSES USING THE USDA
FOOD PATTERNS

As described above, the Committee used NEL
systematic reviews, existing reports, and data analyses
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to draw the majority of its conclusions on the
relationship between diet and health. Because the
primary charge of the Committee is to provide food-
based recommendations with the potential to inform the
next edition of the Dietary Guidelines for Americans, it
was imperative that the Committee also advise the
government on how to articulate the evidence on the
relationships between diet and health through food
patterns. This was a critical task for the Committee
because the Dietary Guidelines are the basis for all
Federal nutrition assistance and educational initiatives.
For this reason, like the 2005 and 2010 DGAC:s, this
Committee developed a number of questions to be
answered through a food pattern modeling approach,
using the USDA Food Patterns.

Briefly, the USDA Food Patterns describe types and
amounts of food to consume that will provide a
nutritionally adequate diet. They include recommended
intakes for five major food groups and for subgroups
within several of the food groups. They also
recommend an allowance for intake of oils and limits
on intake of calories from solid fats and added sugars.
The calories and nutrients that would be expected from
consuming a specified amount from each component of
the patterns (e.g., whole grains, fruits, or oils) are
determined by calculating nutrient profiles. A nutrient
profile is the average nutrient content for each
component of the Patterns. The profile is calculated
from the nutrients in nutrient-dense forms of foods in
each component, and is weighted based on the relative
consumption of each of these foods. Additional details
on the USDA Food Patterns can be found in the report
for the food pattern modeling analysis, Adequacy of the
USDA Food Patterns (see Appendix E-3: USDA Food
Patterns for Special Analyses).

The USDA Food Patterns were originally developed in
the 1980s,!!> 12 and were substantially revised and
updated in 2005, concurrent with the development of
the 2005 Dietary Guidelines."® The Patterns were
updated and slightly revised in 2010, concurrent with
the development of the 2010 Dietary Guidelines.'* The
2005 and 2010 updates included use of nutrient goals
from the Institute of Medicine Dietary Reference
Intakes reports that were released from 1997 to 2004.'
20 The developmental process and the food patterns
resulting from the 2005 and 2010 updates have been
documented in detail "> 42!
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A food pattern modeling process was developed for the
2005 DGAC and used by the 2005 and 2010 DGACs to
determine the hypothetical effect on nutrients in and
adequacy of the Food Patterns when specific changes
are made.'* '* The structure of the USDA Food Patterns
allows for modifications that test the overall influence
on diet quality of various dietary recommendation
scenarios. Most analyses involved identifying the
impact of specific changes in amounts or types of foods
that might be included in the pattern. Changes might
involve modifying the nutrient profiles for a food
group, or changing amounts recommended for a food
group or subgroup, based on the assumptions for the
food pattern modeling analysis. For example, 2005
DGAC subcommittees requested analyses to obtain
information on the potential effect of consumers
selecting only lacto-ovo vegetarian choices, eliminating
legumes, or choosing varying levels of fat as a percent
of calories®? on nutritional adequacy. The use of food
pattern modeling analyses for the 2005 and 2010
DGAC have been documented.?*-*

The DGAC referred questions that could be addressed
through food pattern modeling to the Food and Nutrient
Intakes and Health: Current Status and Trends
Subcommittee. The DGAC identified that a number of
questions could be answered by modeling analyses
conducted for the 2005 or 2010 DGACs. The food
pattern modeling analyses conducted for the 2015
DGAC are listed in Appendix E-3: USDA Food
Pattern Modeling Analyses. For each question
answered using food pattern modeling, a specific
approach was drafted by USDA staff and provided to
the DGAC for comment. After the approach was
adjusted and approved by the DGAC, USDA staff
completed the analytical work and drafted a full report
for the DGAC’s consideration.

The modeling process also was used to develop new
USDA Food Patterns based on different types of
evidence: the “Healthy Vegetarian Pattern,” which
takes into account food choices of self-identified
vegetarians, and the “Healthy Mediterranean-style
Pattern,” which takes into account food group intakes
from studies using a Mediterranean diet index to assess
dietary patterns. The latter were compiled and
summarized to answer the questions addressed on
dietary patterns composition. The food group content
of dietary patterns reviewed by the DGAC and found to
have health benefits formed the basis for answering
these questions. WWEIA food group intakes and
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USDA Food Pattern recommendations were compared
with the food group intake data from the healthy
dietary patterns as part of the answer for these
questions.
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Table C.1. Nutrition Evidence Library Bias Assessment Tool (BAT).

The NEL Bias Assessment Tool (NEL BAT) is used to assess the risk of bias of each individual study included in
a SR. The types of bias that are addressed in the NEL BAT include:

Systematic differences between baseline characteristics of the groups
Selection Bias that are compared; error in choosing the individuals or groups taking
part in a study

Systematic differences between groups in the intervention/exposure
Performance Bias received, or in experience with factors other than the
interventions/exposures of interest

Systematic differences between groups in how outcomes are
Detection Bias determined; outcomes are more likely to be observed or reported in
certain subjects

Systematic differences between groups in withdrawals from a study,
Attrition Bias particularly if those who drop out of the study are systematically
different from those who remain in the study

Adapted from: Cochrane Bias Methods Group: http://bmg.cochrane.org/assessing-risk-bias-included-
studies

The NEL BAT is tailored by study design, with different sets of questions applying to randomized controlled trials
(14 questions), non-randomized controlled trials (14 questions), and observational studies (12 questions).
Abstractors complete the NEL BAT after data extraction for each article. There are four response options:

= Yes: Information provided in the article is adequate to answer “yes”.

= No: Information provided in the article clearly indicates an answer of “no”.

= Cannot Determine: No information or insufficient information is provided in the article, so an answer of
“yes” or “no” is not possible.

= N/A: The question is not applicable to the article.

The NEL Bias Assessment Tool (NEL BAT)
Risk of Bias Questions Study Designs Type of Bias
Were the inclusion/exclusion criteria similar across | Controlled trials . .
3 . Selection Bias

study groups? Observational studies
Was the strategy for recruiting or allocating Controlled trials S . .

. . e . . election Bias
participants similar across study groups? Observational studies
Was the allocation sequence randomly generated? | RCTs Selection Bias
Was the group allocation concealed (so that RCTs Selection Bias
assignments could not be predicted)? Performance Bias
Was distribution of health status, demographics,
and other critical confounding factors similar RCTs
across study groups at baseline? If not, does the Controlled trials Selection Bias
analysis control for baseline differences between Observational studies
groups?
Did the investigators account for important RCTs
variations in the execution of the study from the Controlled trials Performance Bias
proposed protocol or research plan? Observational studies
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The NEL Bias Assessment Tool (NEL BAT)

Was adherence to the study protocols similar
across study groups?

RCTs
Controlled trials
Observational studies

Performance Bias

Did the investigators account for the impact of
unintended/unplanned concurrent interventions or
exposures that were differentially experienced by
study groups and might bias results?

RCTs
Controlled trials
Observational studies

Performance Bias

Were participants blinded to their intervention or | RCTs .
. Performance Bias
exposure status? Controlled trials
Were investigators blinded to the intervention or RCTs .
. . . Performance Bias
exposure status of participants? Controlled trials
RCTs

Were outcome assessors blinded to the intervention
or exposure status of participants?

Controlled trials
Observational studies

Detection Bias

Were valid and reliable measures used consistently
across all study groups to assess inclusion/exclusion
criteria, interventions/exposures, outcomes,
participant health benefits and harms, and
confounding?

RCTs
Controlled trials
Observational studies

Detection Bias

Was th‘e: length of follow-up similar across study IC{oCr};:olle d trials Attrition Bias
groups: Observational studies

In cases of high or differential loss to follow-up, RCTs

was the impact assessed (e.g., through sensitivity Controlled trials Attrition Bias
analysis or other adjustment method)? Observational studies

Were other sources of bias taken into account in Attrition

the design and/or analysis of the study (e.g., RCTs Detec tiOI’l,

through matching, stratification, interaction terms,
multivariate analysis, or other statistical
adjustment such as instrumental variables)?

Controlled trials
Observational studies

Performance, and
Selection Bias

Were the statistical methods used to assess the
primary outcomes adequate?

RCTs
Controlled trials
Observational studies

Detection Bias

The completed NEL BAT is used to rate the overall risk of bias for the article by tallying the responses to each
question. Each “Yes” response receives 0 points, each “Cannot Determine” response receives 1 point, each “No”
response receives 2 points, and each “N/A” response receives 0 points. Since 14 questions are answered for
randomized controlled trials and non-randomized controlled trials, they will be assigned a risk of bias rating out of
a maximum of 28 points; while observational studies will be out of 24 points. The lower the number of points
received, the lower the risk of bias.
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Table C.2. NEL Grading Rubric.

USDA Nutrition Evidence Library Conclusion Statement Evaluation
Criteria for judging the strength of the body of evidence supporting the Conclusion Statement

I Grade IV:
Elements Grade I: Strong Grade II: Moderate Grade III: Limited Grade Not Assignable*
Studies of strong Studies of weak design
Risk of bias Studies of strong design with minor for answering the Serious design flaws,
(as determined design free from methodological question bias, or execution
using the NEL design flaws, bias concerns OR inconclusive problems across the body

Bias Assessment
Tool)

and execution
problems

OR only studies of
weaker study design
for question

findings due to design
flaws, bias or
execution problems

of evidence

Quantity

e Number of
studies

¢ Number of
subjects in

Several good
quality studies;
large number of
subjects studied;
studies have
sufficiently large
sample size for

Several studies by
independent
investigators; doubts
about adequacy of
sample size to avoid
Type I and Type II

Limited number of
studies; low number of
subjects studied and/or
inadequate sample size
within studies

Available studies do not
directly answer the
question OR no studies
available

studies ..
adequate statistical | error
power
Findings generally
istent 1 . . . .
consistent 1n - Some inconsistency in . Independent variables
direction and size of . | Unexplained
. results across studies in | . . and/or outcomes are too
Consistency effect or degree of inconsistency among

of findings across

association and

direction and size of
effect, degree of

results from different

disparate to synthesize
OR single small study

studies statistical D studies
. . association or unconfirmed by other
significance with - A .
. statistical significance studies
very minor
exceptions

Impact

e Directness of
studied
outcomes

Studied outcome
relates directly to
the question; size of
effect is clinically

Some study outcomes
relate to the question
indirectly; some doubt
about the clinical
significance of the

Most studied outcomes
relate to the question
indirectly; size of
effect is small or lacks

Studied outcomes relate
to the question indirectly;
size of effect cannot be

* Magnitude of meaningful effect clinical significance determined
effect

Studied population, Serious doubts about Highly unlikely that the

Generalizability | intervention and generalizability due to | studied population,

to the U.S. outcomes are free Minor doubts about narrow or different intervention AND/OR

population of from serious doubts | generalizability study population, outcomes are

interest about intervention or generalizable to the
generalizability outcomes studied population of interest
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Table C.3. AMSTAR (Assessment of Multiple Systematic Reviews) Tool.

YES

NO

Can’t
Answer

N/

Was an “a priori’ design provided?
The research question and inclusion criteria should be established before the
conduct of the review.

Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a consensus
procedure for disagreements should be in place.

Was a comprehensive literature search performed?

At least two electronic sources should be searched. The report must include years
and databases used (e.g. Central, EMBASE, and MEDLINE). Key words and/or
MESH terms must be stated and where feasible the search strategy should be
provided. All searches should be supplemented by consulting current contents,
reviews, textbooks, specialized registers, or experts in the particular field of study,
and by reviewing the references in the studies found.

Was the status of publication (i.e. grey literature) used as an inclusion
criterion?

*The authors should state that they searched for reports regardless of their
publication type. The authors should state whether or not they excluded any reports
(from the systematic review), based on their publication status, language, etc.

Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.

Were the characteristics of the included studies provided?

In an aggregated form such as a table, data from the original studies should be
provided on the participants, interventions and outcomes. The ranges of
characteristics in all the studies analyzed e.g. age, race, sex, relevant
socioeconomic data, disease status, duration, severity, or other diseases should be
reported.

Was the scientific quality of the included studies assessed and documented?

'A priori' methods of assessment should be provided (e.g., for effectiveness studies if
the author(s) chose to include only randomized, double-blind, placebo controlled
studies, or allocation concealment as inclusion criteria); for other types of studies
alternative items will be relevant.

Was the scientific quality of the included studies used appropriately in
formulating conclusions?

The results of the methodological rigor and scientific quality should be considered
in the analysis and the conclusions of the review, and explicitly stated in
Jformulating recommendations.

Were the methods used to combine the findings of studies appropriate?

*For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity (i.e. Chisquared test for homogeneity, 12).
If heterogeneity exists a random effects model should be used and/or the clinical
appropriateness of combining should be taken into consideration (i.e. is it sensible
to combine?).

10

Was the likelihood of publication bias assessed?

An assessment of publication bias should include a combination of graphical aids
(e.g., funnel plot, other available tests) and/or statistical tests (e.g., Egger
regression test).

11

Was the conflict of interest stated?
Potential sources of support should be clearly acknowledged in both the systematic
review and the included studies.

* The guidance for answering this question was adapted for the 2015 Dietary Guidelines Advisory Committee.
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Table C.4. Strength of Evidence terminology to support a conclusion statement when a question is answered with
existing reports.

The conclusion statement is substantiated by a large, high quality, and/or consistent body
of evidence that directly addresses the question. There is a high level of certainty that the
conclusion is generalizable to the population of interest, and it is unlikely to change if
new evidence emerges.

Strong

The conclusion statement is substantiated by sufficient evidence, but the level of
certainty is restricted by limitations in the evidence, such as the amount of evidence
available, inconsistencies in findings, or methodological or generalizability concerns. If
new evidence emerges, there could be modifications to the conclusion statement.

Moderate

The conclusion statement is substantiated by insufficient evidence, and the level of
certainty is seriously restricted by limitations in the evidence, such as the amount of
Limited evidence available, inconsistencies in findings, or methodological or generalizabilty
concerns. If new evidence emerges, there could likely be modifications to the conclusion
statement.

Grade not A conclusion statement cannot be drawn due to a lack of evidence, or the availability of
assignable evidence that has serious methodological concerns.
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Part D. Chapter 1: Food and Nutrient
Intakes, and Health: Current Status and

Trends

INTRODUCTION

Humans require a wide range of essential
micronutrients and macronutrients for normal growth
and development and to support healthy aging
throughout the life cycle. Essential nutrients, including
most vitamins, minerals, amino acids and fatty acids,
water and fiber, must be obtained through foods and
beverages because they cannot for the most part be
endogenously synthesized, or are not endogenously
synthesized in adequate amounts to meet recommended
intakes. Understanding the extent to which the U.S.
population and various age, sex, and racial/ethnic
groups within the population achieve nutrient intake
requirements through available food and beverage
intake, including foods and beverages® that are
enriched or fortified, is an important task of the DGAC.
Notably, the DGAC considers that the primary source
of nutrients should come from foods and beverages.
Nutrient-dense forms of foods (those providing
substantial amounts of vitamins, minerals and other
nutrients and relatively few calories) are recommended
to ensure optimal nutrient intake without exceeding
calorie intake or reaching excess or potentially toxic
levels of certain nutrients.

In the process of evaluating adequacy of nutrient intake
of the U.S. population, the DGAC identified two levels
of “Nutrients of Concern.” Shortfall nutrients are those
that may be underconsumed relative to the Estimated
Average Requirement (EAR) or Adequate Intake (Al).
Overconsumed nutrients are those that are consumed in
amounts above the Tolerable Upper Limit of Intake
(UL)! or other nationally recognized standards.?
Nutrients of Public Health Concern were those shortfall
or overconsumed nutrients that also had evidence of
under- or overconsumption through biochemical
nutritional status indicators® plus evidence that the
nutrient inadequacy or nutrient excess is directly

* Note: The DGAC considered foods and beverages in its
review of intake data. Throughout this chapter, references to
“foods” should be taken to mean “foods and beverages.”
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related to a specific health condition. This information
is critical in determining where dietary intake
improvements may be warranted that will benefit the
health of the population. The 2015 DGAC recognizes
that the 2010 DGAC specifically addressed whether or
not multivitamins provided health benefits. The 2015
DGAC did not specifically address multivitamins, but
recognizes that some dietary supplements may be
recommended for some populations or life-cycle
phases (pregnancy, for example).

In addition, many foods contain constituents that
enable them to be produced, preserved, and thus widely
available year round. Some of these ingredients, such
as sodium, are used to make foods shelf stable and can
help ensure food availability and food security for the
population as a whole.* Other ingredients, such as
added sugars, are used as a food preservative and to
enhance palatability. Despite the functional nature of
both sodium and added sugars in the food supply,
excess consumption of these dietary constituents poses
potential health risks and was of particular concern to
the DGAC. This chapter reviews data on intakes of
sodium, added sugars and saturated fat; other chapters
consider sodium, added sugars, and saturated fat from
additional perspectives (see Part D. Chapter 6: Cross-
Cutting Topics of Public Health Importance)
including health outcomes. The food supply also
contains ingredients that are both naturally occurring
and also added to foods and beverages, such as
caffeine, that have generated considerable attention in
recent years. This chapter examines intake levels across
age and sex groups of the U.S. population; Part D.
Chapter 5: Food Sustainability and Safety considers
several safety aspects of caffeine consumption.

The U.S. food supply is complex. Tens of thousands of
foods and food products are available in a variety of
forms. Some foods are whole foods that are often eaten
alone without additions, such as fruit and milk, while
others, such as sandwiches and mixed dishes, are
mixtures of multiple components from more than one
food group.
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The DGAC recognizes the importance of
understanding the totality of food and beverage intake
at the level of food groups and basic ingredients (e.g.,
fruits, vegetables, whole grains, refined grains, dairy,
protein foods), as well as at the level of foods as they
are typically consumed, called food categories (e.g.,
pizza, pasta dishes, burgers, sandwiches) and how these
contribute to nutrient adequacy or nutrient excess. To
better understand current food intakes of the U.S.
population, the Committee reviewed data on several
issues, such as which of these food groups (e.g., refined
grains) and food categories (e.g., sandwiches,
beverages, snacks and sweets) contribute the most
energy (calories), sodium, and saturated fat.

Understanding the totality of food and beverage intake
also involved acknowledging that individuals purchase
and procure food in a diverse array of locations,
including large grocery stores, convenience stores,
schools, the workplace, quick-serve restaurants, and
sit-down restaurants. The DGAC examined the diet
quality of the foods and meals at each major
procurement point, as it is important to understand not
only where foods are purchased or obtained, but also
the extent to which they contribute to the overall
nutritional adequacy and nutritional quality of the diet.
This information may be relevant to guidance for
federal nutrition programs. The DGAC also considered
the diet quality of foods prepared and purchased at
places such as supermarkets, but consumed at home.
For example, many supermarkets have salad bars and
hot food bars, but these foods are then consumed at
home. However, on examination, it was determined
that these types of data were not available. The DGAC
also examined eating behaviors, such as meal skipping
and identifying which nutrients and how much energy
are consumed at specific eating occasions and
locations, because an understanding of these behaviors
can help inform public policy and population, as well
as individual guidance.

The DGAC considered the composition of dietary
patterns that were found to be linked to health
outcomes in Part D. Chapter 2: Dietary Patterns,
Foods and Nutrients, and Health Outcomes.
Understanding the characteristics of diets characterized
as “Healthy U.S.” or “Mediterranean-style” dietary
patterns and other patterns found to have health
benefits will provide specific, healthful food and
beverage-based guidance for the U.S. population.
These patterns are defined using dietary
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quality/adherence indices, (e.g., Healthy Eating Index
[HEI]), based upon data-driven approaches (e.g.,
cluster or factor analysis), or may be self-identified
patterns (e.g., vegetarian).

To address the issues described above, the DGAC
presents the current status and trends in nutrient, food,
food group, and food category intakes, and describes
major sources of energy, sodium, added sugar, and
saturated fat, and dietary pattern intake among
representative samples of the U.S. population from the
National Health and Nutrition Examination Survey
(NHANES) What We Eat in America (WWEIA)
dietary survey.” We also describe eating behaviors,
such as number of meals per day, diet quality of foods,
location of food purchase and consumption and diet
quality of foods based on location where the food was
purchased or consumed.

Finally, we describe the prevalence of diet-related
health outcomes in the U.S. population, including
obesity, diabetes, cardiovascular diseases, certain
cancers, osteoporosis, congenital anomalies and
psychological health (including mental health), and
neurological illness (such as Alzheimer’s Disease). The
examination of diet-related health outcomes was more
extensive than in earlier DGAC reports. The high rates
of the chronic conditions and the presence of other less
common, but important diet-related health problems,
provided compelling reasons to study them in greater
detail. These data provide a backdrop for other
chapters, particularly those which examine the strength
of associations between diet and health outcomes (Part
D. Chapter 2: Dietary Patterns, Foods and Nutrients,
and Health Outcomes) and methods for improving
disease risk outcomes and improving health at
individual (Part D. Chapter 2: Dietary Patterns,
Foods and Nutrients, and Health Outcomes and Part
D. Chapter 3: Individual Diet and Physical Activity
Behavior Change) and population levels (Part D.
Chapter 4: Food Environment and Settings).

One of the overarching motivations for this broad
examination of nutrient intake, food group and food
category intake, and food purchase location is to better
understand the relationship of food intake (both
inadequacy and excess) and the food environment to
nutrition-related health conditions. This comprehensive
evaluation of food and nutrient intakes by the U.S.
population (and various subgroups) along with the food
and eating environment enables the consideration of
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factors on a broad scale that may facilitate behavior
change and adoption of healthy eating practices in the
population at large. Taken together, these dimensions
of our analysis inform the remaining chapters in the
report, which, will provide the contextual and scientific
foundation for the 2015 Dietary Guidelines for
Americans.

LIST OF QUESTIONS

Nutrient Intake and Nutrients of Concern

1. What are current consumption patterns of nutrients
from foods and beverages by the U.S. population?

2. Of the nutrients that are underconsumed or
overconsumed, including over the Tolerable Upper
Limit of Intake (UL), which present a substantial
public health concern?

a. What would be the effect on food choices and
overall nutrient adequacy of limiting saturated
fatty acids to 6 percent of total calories by
substituting mono- and polyunsaturated fatty
acids?

3. Is there evidence of overconsumption of any
micronutrients from consumption of fortified foods
and supplements?

4. What is the level of caffeine intake derived from
foods and beverages on the basis of Institute of
Medicine (IOM) Dietary Reference Intakes age and
sex categories in the U.S. population?

5. How well do updated USDA Food Patterns meet
IOM Dietary Reference Intakes and 2010 Dietary
Guidelines recommendations? How do the
recommended amounts of food groups compare to
current distributions of usual intakes for the U.S.
population?

a. How well do the USDA Food Patterns meet the
nutritional needs of children 2 to 5 years of age
and how do the recommended amounts
compare to their current intakes? Given the
relatively small empty calorie limit for this age
group, how much flexibility is possible in food
choices?

6. Can vitamin D Estimated Average Requirements
(EARSs) and/or Recommended Dietary Allowances
(RDAs) be met with careful food choices following
recommended amounts from each food group in
the USDA Food Patterns? How restricted would
food choices be, and how much of the vitamin D
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would need to come from fortified dairy and other
food products?

Food Groups — Current Intakes and Trends

7.

What are current consumption patterns of USDA

Food Pattern food groups by the U.S. population?

a.  What is the contribution of whole grain foods,
fruits and vegetables, and other food groups to
(1) total fiber intake and (2) total nutrient
intake in the USDA Food Patterns? What is the
contribution of fruit and vegetables to current
nutrient intake (focus on nutrients of concern,
including fiber)?

b. What would be the impact on the adequacy of
the patterns if (1) no dairy foods were
consumed, (2) if calcium was obtained from
nondairy sources (including fortified foods),
and (3) if the proportions of milk and yogurt to
cheese were modified? What is the relationship
between changes in types of beverages
consumed (milk compared with sugar-
sweetened beverages) and diet quality?

What are the trends in USDA Food Pattern food

group consumption by the U.S. population?

Food Categories — Current Intakes and
Sources of Energy, Nutrient, and Food Group
Intakes

9.

10.

11.

What are the current consumption patterns by food
categories (i.e., foods as consumed) by the U.S.
population?

What are the top foods contributing to energy

intake by the U.S. population?

What are the top foods contributing to sodium,

saturated fat, and added sugars intake by the U.S.

population?

a. What is the current contribution of fruit
products with added sugars to intake of added
sugars?

b. What is the current contribution of vegetable
products with added sodium to intake of
sodium?

c. What is the current contribution of refined
grains to intake of added sugars, saturated fat,
some forms of polyunsaturated fat, and
sodium?

What are the sources of caffeine from foods
and beverages on the basis of age and sex
subgroups?
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12. What is the contribution of beverage types to
energy intake by the U.S. population?

Eating Behaviors — Current Status and Trends

13. What are the current status and trends in the
number of daily eating occasions and frequency of
meal skipping? How do diet quality and energy
content vary based on eating occasion?

14. What are the current status and trends in the
location of meal and snack consumption and
sources of food and beverages consumed at home
and away from home? How do diet quality and
energy content vary based on the food and
beverage source?

Prevalence of Health Conditions and Trends

15. What is the current prevalence of
overweight/obesity and distribution of body
weight, body mass index (BMI) and abdominal
obesity in the U.S. population and in specific age,
sex, race/ethnicity and income groups? What are
the trends in prevalence?

16. What is the relative prevalence of metabolic and
cardiovascular risk factors (i.e., blood pressure,
blood lipids, and diabetes) by BMI/waist
circumference in the U.S. population and specific
population groups?

17. What are the current rates of nutrition-related
health outcomes (i.e., incidence of and mortality
from cancer [breast, lung, colorectal and prostate]
and prevalence of cardiovascular disease (CVD),
high blood pressure, diabetes, bone health,
congenital anomalies, and neurological and
psychological illness) in the overall U.S.
population?

Dietary Patterns Composition

18. What is the composition of dietary patterns with
evidence of positive health outcomes (e.g.,
Mediterranean-style patterns, Dietary Approaches
to Stop Hypertension (DASH)-style patterns,
patterns that closely align with the Healthy Eating
Index, and vegetarian patterns) and of patterns
commonly consumed in the United States? What
are the similarities (and differences) within and
among the dietary patterns with evidence of
positive health outcomes and the commonly
consumed dietary patterns?
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19. To what extent does the U.S. population consume a
dietary pattern that is similar to those observed to
have positive health benefits (e.g., Mediterranean-
style patterns, Dietary Approaches to Stop
Hypertension (DASH)-style patterns, patterns that
closely align with the Healthy Eating Index, and
vegetarian patterns) overall and by age/sex and
race/ethnic groups?

20. Using the Food Pattern Modeling process, can
healthy eating patterns for vegetarians and for
those who want to follow a Mediterranean-style
dietary pattern be developed? How do these
patterns differ from the USDA Food Patterns
previously updated for use by the 2015 DGAC?

METHODOLOGY

To address questions on the current status and trends in
food and nutrient intakes, the prevalence of diet-related
chronic diseases in the U.S. population, and the
composition of healthful dietary patterns, the DGAC
relied on analysis of data from several sources and food
pattern modeling analyses. Many of the questions
relied on analysis of data from What We Eat in
America (WWEIA), the dietary component of the
National Health and Nutrition Examination Survey
(NHANEYS), using either existing data tables or new
analyses conducted by the Data Analysis Team (DAT)
upon request of the DGAC (see Part C. Methodology,
Data Analyses section, and Appendix E-4: NHANES
Data Used in DGAC Data Analyses). Existing data
tables were used when available to answer questions
about nutrient intake, food group intake, and meal and
snack consumption. In some cases, new analyses were
conducted by DAT agencies to provide additional
information on food or nutrient intake, for example, by
specific population groups, such as pregnant women, or
information on potential overconsumption of nutrients
when supplement intake is considered. New
WWEIA/NHANES data analyses also were used to
answer questions about food category intakes, the
energy content and nutrient density of foods by point of
purchase and location of consumption, and the food
choices of self-identified vegetarians.

Data from the U.S. Centers for Disease Control and
Prevention (CDC) NHANES data tables and from the
peer-reviewed literature, also were the source of
information on prevalence of health conditions,
including body weight status, lipid profiles, high blood
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pressure, and diabetes. In addition, NHANES data on
biochemical indicators of diet and nutrition in the U.S.
population were used to help determine nutrients that
may be of public health concern. To supplement data
from NHANES, additional data sources were drawn
upon to answer questions on the prevalence of health
conditions, including the National Health Interview
Survey, the National Cancer Institute’s Surveillance
Epidemiology and End Results (SEER) cancer registry
statistics, SEARCH for Diabetes in Youth Study
(SEARCH), and heart disease and stroke statistics from
the 2014 report of the American Heart Association.®

Some of the questions posed by the DGAC were best
addressed by Food Pattern Modeling (see Part C.
Methodology, Special Analyses Using the USDA Food
Patterns section). These included questions about the
nutrient adequacy of the USDA Food Patterns,
modifications of the patterns for specific population
groups or to meet specific nutrient targets, and the
nutrients provided by various food groups in the
Patterns. In some cases, questions could be answered
with modeling analyses that had been conducted for the
2005 or 2010 DGAC:s, and so the results of these
analyses were brought forward. The modeling process
also was used to develop new USDA Food Patterns
based on different types of evidence: Healthy
Vegetarian Patterns that take into account food choices
of self-identified vegetarians, and Healthy
Mediterranean-style Patterns that take into account
food group intakes from studies using a Med-diet index
to assess dietary patterns. The latter were compiled and
summarized to answer the questions addressed on
dietary patterns composition. The food group content
of dietary patterns reviewed by the DGAC and found to
have health benefits formed the basis for answering
these questions. WWEIA food group intakes and
USDA Food Pattern recommendations were compared
with the food group intake data from the healthy
dietary patterns as part of the answer for these
questions.

The DGAC took the strengths and limitations of data
analyses into account in formulating conclusion
statements. The grading rubric used for questions
answered using NEL systematic reviews do not apply
to questions answered using data analyses. Therefore,
these conclusions were not graded.
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NUTRIENT INTAKE AND NUTRIENTS OF
CONCERN

An overarching premise of the DGAC is that the
Dietary Guidelines for Americans should provide food-
based guidance for obtaining the nutrients needed for
optimal reproductive health, growth and development,
healthy aging, and well-being across the lifespan (ages
2 years and older). Specific nutrient intake
requirements are established for each sex and life-stage
group by the Food and Nutrition Board of the Institute
of Medicine’ and as such, this DGAC report did not
reevaluate IOM recommendations or make independent
specific nutrient recommendations. Rather, the DGAC
reviewed nutrient intake and biochemical measures of
nutritional status and potential nutrient-related health
outcomes to identify “shortfall nutrients” and
“overconsumed nutrients”, and then determined
whether these nutrients should be designated as
“nutrients of public health concern.”

“Shortfall nutrients” are those that may be
underconsumed either across the population or in
specific groups relative to IOM-based standards, such
as the Estimated Average Requirement (EAR) or the
Adequate Intake (AI). The EAR is the best measure of
population adequacy of nutrient intake as it is “the
average daily intake level estimated to meet the
requirement of half of the healthy individuals in a
particular life stage and gender group.””P3 The EAR is
used to estimate the prevalence of inadequate intakes
within a group. The Al is “a recommended average
daily nutrient intake level based on observed or
experimentally determined approximations or estimates
of nutrient intake by a group (or groups) of apparently
healthy people that are assumed to be adequate—used
when an RDA cannot be determined.””?3 A high
prevalence of inadequate intake either across the U.S.
population or in specific groups constitutes a shortfall
nutrient.

Overconsumed nutrients are those that may be
overconsumed either across the population or in
specific groups related to IOM-based standards such as
the Tolerable Upper Limit of Intake (UL) or other
expert group standards. A high prevalence of excess
intake either across the U.S. population or in a specific
group constitutes an overconsumed nutrient.

51



“Nutrients of concern” are those nutrients that may
pose a substantial public health concern and the DGAC
divided them into two categories—those of concern
due to overconsumption and those of concern due to
underconsumption. To be identified as a nutrient of
concern, the DGAC used the totality of evidence,
evaluating data on nutrient intake and corroborating it
with biochemical markers of nutritional status, where
available, and evidence for associations with health
outcomes to establish nutrients of concern.

Designation as a nutrient of concern for either under-
or overconsumption is intended to communicate some
level of risk for which the U.S. population may need to
modify eating habits. Dietary guidance can then be
formulated to assist individuals in increasing or
decreasing nutrients that are under- or overconsumed.

Question 1: What are current consumption
patterns of nutrients from foods and
beverages by the U.S. population?

Source of evidence: Data analysis
Conclusion

Nutrient intake data from a representative sample of the
U.S. population ages 2 years and older indicate that:
vitamin A, vitamin D, vitamin E, folate, vitamin C,
calcium, and magnesium are underconsumed relative to
the EAR. Iron is underconsumed by adolescent and
premenopausal females, including women who are
pregnant. Potassium and fiber are underconsumed
relative to the Al. Sodium and saturated fat are
overconsumed relative to the UL or other standards for
maximal intake.

Implications

A dietary pattern emphasizing a variety of nutrient-
dense foods will help shift individual and population
consumption toward recommended intake levels for
nutrients of public health concern.

The U.S. population should increase consumption of
foods rich in vitamin A, vitamin D, vitamin E, folate,
vitamin C, calcium, and magnesium. Adolescent and
premenopausal females should increase consumption
of foods rich in iron. Heme iron from lean meats is
highly bioavailable, hence, an excellent source.® A diet
emphasizing a variety of nutrient-dense foods will help
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shift consumption toward the recommended intake
levels of these shortfall nutrients. The U.S. population
should increase consumption of foods rich in potassium
and fiber. A diet emphasizing a variety of nutrient-
dense foods will help ensure optimal intake of these
shortfall nutrients. In particular, fruit, vegetables and
whole grains are excellent sources of vitamin A, C,
folate, fiber, magnesium and potassium. The U.S.
population should make concerted and focused efforts
to decrease consumption of sodium and saturated fat.

The USDA Food Patterns provide guidance for
consumption of a nutrient-dense, energy-balanced diet.
Implementation of eating a healthy diet that is energy
balanced while providing sufficient intake of shortfall
nutrients without exceeding intake of overconsumed
nutrients can be achieved through a variety of
successful behavioral approaches as described in Part
D. Chapter 3: Individual Diet and Physical Activity
Behavior Change. Environmental and policy
approaches are also important in helping the U.S.
population achieve a healthy diet (see also Part D.
Chapter 4: Food Environment and Settings). Federal
nutrition assistance programs are a key aspect of
providing critical nutrients for growth, development
and long-term health for children, those with limited
income and older Americans.

Review of the Evidence

To determine nutritional adequacy, the DGAC used
2007-2010 NHANES/WWEIA data to examine the
intake distributions for 11 vitamins (vitamin A, vitamin
Be, vitamin By, vitamin C, vitamin D, vitamin E,
vitamin K, folate, thiamin, niacin, and riboflavin), nine
minerals (calcium, copper, iron, magnesium,
phosphorous, potassium, selenium, sodium, and zinc),
energy, macronutrients (total fat, saturated fat,
polyunsaturated fat [including 18:2 and 18:3], protein,
carbohydrate), and other compounds or components
(fiber, carotenoids [alpha-carotene, beta-carotene,
lycopene, lutein + zeaxanthin], caffeine, cholesterol,
and choline) (see Appendix E-2.1: Usual intake
distributions, 2007-2010, by agelsex groups). The
DGAC compared the intake estimates across the
population age distribution to the Dietary Reference
Intakes. The committee used data from foods and
beverages as well as foods and beverages plus dietary
supplements when supplement data were available. For
nutrients with an EAR, the DGAC considered shortfall
nutrients to be those where a substantial proportion of
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either the total population or specific age and sex
subgroups had intake estimates below the EAR.
Although multiple approaches can be used to estimate
the prevalence of nutrient inadequacy in a population,
the DGAC used the EAR cut point method.” Figure
D1.1 shows the percent of the U.S. population with
usual intakes below the EAR. From Figure D1.1, the
DGAC determined that vitamin D, vitamin E,
magnesium, calcium, vitamin A and vitamin C were
shortfall nutrients and that there may be a high
prevalence of inadequate dietary intake of these
nutrients.

Of the nutrients with an Al (vitamin K, choline, dietary
fiber, and potassium), the DGAC determined that a low
proportion of the population had fiber and potassium
intakes above the Al and so potassium and fiber were
therefore considered to be underconsumed (Figure
D1.2).

Sodium and saturated fat were examined as potentially
overconsumed nutrients in relation to the UL (for
sodium), and the maximum level from the 2010
Dietary Guidelines of less than 10 percent of calories
from saturated fat (for saturated fat). From 63 percent
to 91 percent of females and 81 percent to 97 percent
of males consumed more than the UL for sodium
(Figure D1.3). From 67 percent to 92 percent of
females and from 57 percent to 84 percent of males
consumed more than 10 percent of calories from
saturated fat (Figure D1.4). Therefore, sodium and
saturated fat were both determined to be overconsumed
by the U.S. population (see Appendix E-2.1: Usual
intake distributions, 2007-2010, by agel/sex groups and
Appendix E-2.2: Usual intake distributions as a
percent of energy for fatty acids and macronutrients,
2007-2010, by agelsex groups).

Figure D1.4.

The DGAC examined population intakes of specific
nutrients by age, sex, race/ethnicity, pregnancy status,
and acculturation status.

Age and Sex

In addition to the age groups shown in Figures D1.1
and D1.2, the DGAC was interested in understanding
the intake of shortfall nutrients in older adults (71 to 79
years and 80 years and older). Calcium intake from
foods and beverages did not meet the EAR for older
persons, where 71 percent of males and 81 percent of
females ages 71 years and older had intakes below the
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EAR. For these analyses calcium from dietary
supplements was also considered. When total intake of
foods + beverage + dietary supplements containing
calcium was considered, then the proportion of the
older adults below the EAR improved to 55 percent for
men and 49 percent for women over the age of 71
years. For vitamin D intakes from food and beverages
only, about 93 percent of older males and more than 97
percent of older females had intakes below the EAR.
Similar to the findings for calcium, intakes improved
when considering total intake from foods and
beverages plus dietary supplements. The proportion of
older adults below the EAR dropped to 52 percent for
both males and females older than 71 years.

Fiber was a shortfall nutrient for older adults, where
only 4 percent of men and 13 percent of women had a
dietary intake of fiber above the Al. Potassium also
was a shortfall nutrient for both older males and
females, where less than 3 percent of both groups had
intakes above the Al. Use of dietary supplements
containing potassium did not change the proportion of
the older adults with intakes above the Al.

Protein was not identified as a shortfall nutrient for the
overall older adult population but it should be noted
that 6 percent of men older than 80 years and 11
percent of women older than 80 years old had protein
intakes that were below the protein EAR (g/kg/body
weight).

The sample size for the older participants in WWEIA
2007-2010 is small compared to other age groupings in
the survey sample and despite the excellent population
weights used in the WWEIA dataset, the estimates
should be viewed with caution because of the limited
sample (see Appendix E-2.3 Usual nutrient intakes for
individuals age 71 years and older).

Race/Ethnicity

The DGAC examined the shortfall nutrients by
race/ethnicity using the following groups: non-
Hispanic white, non-Hispanic Black, Mexican-
American, and all Hispanic combined (other
race/ethnic subgroups not available). For certain
shortfall nutrients, non-Hispanic whites have the
highest intakes. These include vitamin A, vitamin E,
magnesium, folate, iron, potassium, vitamin D, and
calcium. Mexican-Americans have the highest intakes
of fiber, while all Hispanics combined have the highest
intakes of vitamin C. Non-Hispanic Blacks have the
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lowest intake for most of the shortfall nutrients (Table
D1.1). We note that evaluation of intakes relative to the
EAR or Al are the most appropriate for assessment of
populations, instead of the mean intakes, but for the
race/ethnicity groups, only the mean data are available.

Pregnancy

Many of the shortfall nutrients in the general
population also were shortfall nutrients among women
who are pregnant. Among this group, 26 percent were
below the EAR for vitamin A intake and 30 percent
had vitamin C intakes below the EAR. For vitamin D,
90 percent had intakes below the EAR and for vitamin
E, 94 percent had intakes below the EAR. Calcium
intake was also low, where 24 percent had intakes
below the EAR, and for folate, 29 percent had intakes
below the EAR. Notably, 96 percent of women who
were pregnant had iron intakes below the EAR (Table
D1.2 and Appendix E-2.4: Usual intake distributions,
2007-2010, for pregnant and non-pregnant women in
the U.S. ages 19-50 years).

Fiber was a shortfall nutrient for women who were
pregnant, as only 8 percent had fiber intakes above the
Al For potassium only 3 percent had intakes above the
Al (Table D1.2).

It is important to note that the sample size for women
who were pregnant in WWEIA 2007-2010 is very
small (n=133 respondents), so the estimates should be
interpreted with caution and the generalizability of the
data to all women in the United States who were
pregnant is limited.

Acculturation

The U.S. population is highly diverse in terms of race,
ethnicity, and cultural origin. Many people immigrate
to the United States from all over the world and each
comes with distinct dietary habits and cultural beliefs
about food and food patterns.” Acculturation is defined
as the process by which immigrants adopt the attitudes,
values, customs, beliefs, and behaviors of a new
culture. Acculturation is the gradual exchange between
immigrants’ original attitudes and behavior and those
of the host culture. ' " The DGAC appreciates that
many immigrants have difficulties purchasing and
preparing foods familiar to them either because the
ingredients are not available or the ingredients may be
too expensive. A large and growing body of research
suggests that the extent of an individual or family’s
acculturation status may be a predictor of dietary intake
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and that together, diet and acculturation status may
influence health status or disease risk.”> ! 1213 For this
reason, the DGAC felt it was important to examine
dietary intake by acculturation status, particularly for
shortfall nutrients and nutrients of concern. Additional
information on acculturation and diet appears in Part
D. Chapter 3: Individual Diet and Physical Activity
Behavior Change.

NHANES collects data on some of the variables that
can be used to create an acculturation variable,
including whether respondents were born outside the
United States in a Spanish-speaking country or born
outside the United States in a non-Spanish speaking
country, their race/ethnicity, and number of years they
have resided in the United States.'* Upon reviewing the
data, however, the DGAC found that the sample size
was far too small to create meaningful variables to
indicate “low acculturation status” or “high
acculturation status.” The DGAC views this lack of
ability to analyze the WWEIA data by acculturation
status as a limitation of the available data. It is a very
important area that needs further research, particularly
when informing nutrition programs for new residents
of the United States.

Food Insecurity Status

Readers are referred to Part D. Chapter 3: Individual
Diet and Physical Activity Behavior Change and Part
D. Chapter 5: Food Sustainability and Safety for more
detailed discussions of food insecurity and food
security issues. For this section of the report, the
DGAC determined that it was important to evaluate
nutrient intake, particularly for the shortfall nutrients
by income status, which can be a marker of food
insecurity. For these data analyses, we used the
standard cutpoints of less than 131 percent of the
poverty index, 131 to 185 percent of the poverty index
and more than 185 percent of the poverty index and
examined calcium, potassium, fiber and vitamin D
(Table D1.3). In general, respondents (all ages 2 years
and older) from households with higher income (more
than 185 percent of the poverty index) had higher
intakes of calcium, potassium, fiber, and vitamin D.
Notably, in some of the very young age groups (2 to 5
years), intakes of potassium, fiber, and vitamin D were
comparable across income groups, while calcium was
highest in those coming from households at the 131 to
185 percent of the poverty index ratio. It may be that
many of the households of lower income with small
children are receiving important benefits from federal
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nutrition assistance programs, which could be helping
to generate comparability in the intake of shortfall
nutrients across the income groups.

For additional details on this body of evidence, visit:

e Appendix E-2.1: Usual intake distributions, 2007-
2010, by age/sex groups

e Appendix E-2.2: Usual intake distributions as a
percent of energy for fatty acids and
macronutrients, 2007-2010, by age/sex groups

e Appendix E-2.3: Usual intakes for individuals age
71 and older

e Appendix E-2.4: Usual intake distributions, 2007-
2010, for pregnant and non-pregnant women in the
U.S. ages 19-50 years

e Mean intake of nutrients, 2003-2004, 2005-2006,
2007-2008, and 2009-2010, by race/ethnicity and
by percent of the poverty threshold. Available
from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
18349.

e Usual intake of selected nutrients, 2001-2002,
2003-2006, or 2005-2006, by age/sex groups.
Available from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
22659.

Question 2: Of the nutrients that are
underconsumed or overconsumed, including
over the Tolerable Upper Limit of Intake (UL),
which present a substantial public health
concern?

Source of evidence: Data analysis
Conclusion

Nutrient intake data, together with nutritional
biomarker and health outcomes data indicate that
vitamin D, calcium, potassium, and fiber are
underconsumed and may pose a public health concern.
Iron also is a nutrient of public health concern for
adolescent and premenopausal females.

Nutrient intake data, together with nutritional
biomarker and health outcomes data indicate that
sodium and saturated fat are overconsumed and may
pose a public health concern.
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Implications

The DGAC recommends that strategies be developed
and implemented at both the individual and the
population level to improve intake of nutrients of
public health concern.

Review of the Evidence

These conclusions were reached using a 3-pronged
approach, including analysis of data from What We Eat
in America, NHANES dietary survey (2007-2010) (see
Appendix E-2.1: Usual intake distributions, 2007 -
2010, by agelsex groups), the Second National Report
on Biochemical Indices of Diet and Nutrition in the
U.S. Population, Centers for Disease Control and
Prevention, 2012, and data on the prevalence of health
conditions, from the CDC. The DGAC used the totality
of evidence from these sources.

Nutrients of Concern for Underconsumption
Vitamin D—Vitamin D is unequivocally essential for
skeletal health.!’ The 2010 IOM report on Dietary
Reference Intakes for calcium and vitamin D'
established new DRIs for vitamin D based on
established and consistent evidence for vitamin D’s
role in skeletal health. Numerous other functions exist
for vitamin D, including its role as a transcription
factor for more than 200 genes, roles in apoptosis and
cellular proliferation, and a growing body of evidence
supporting vitamin D’s role in preventing cancer,
cardiovascular disease, and other chronic diseases.'®?
The IOM’s rationale for setting the DRI was limited to
vitamin D’s role in skeletal health, as the evidence for
the other diseases was not sufficiently mature at the
time of the committee’s evidence review. Therefore,
any interpretations for vitamin D intake and its
classification as a shortfall nutrient and a nutrient of
public health concern are restricted to this role in
skeletal health. Given the high prevalence of
osteoporosis and low bone density, particularly in older
women (see Question 17, on health conditions, below)
and due to vitamin D’s critical role in bone health, the
Committee determined that vitamin D should be
classified as an underconsumed nutrient of public
health concern.

Vitamin D can be obtained from the diet by consuming

fluid milk and some milk products (e.g., some yogurts),
fortified juices, finfish, fortified breakfast cereals and
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some fortified grain products as well as dietary
supplements (Table D1.5 and Appendix E-3.3:
Meeting Vitamin D Recommended Intakes in USDA
Food Patterns). Vitamin D also is synthesized
endogenously through cutaneous exposure to
ultraviolet-B sunlight. The primary biomarker to assess
vitamin D status is serum/plasma 25(OH)D
concentrations. This biomarker represents dietary
intake plus endogenous synthesis.

Dietary intake of vitamin D in the United States is low
and well below the EAR values (Figure D1.1) for all
age and sex groups. In addition, independent evidence
of nutrient shortfall comes from data demonstrating
low serum/plasma 25-hydroxyvitamin D concentrations
from the CDC biomarker data, particularly for young
adults (ages 20 to 39 years), middle-aged adults (ages
40 to 59 years), non-Hispanic Blacks, and Mexican-
Americans (Table D1.4). The correlation of dietary
intake with the serum measures of 25-hydroxyvitamin
D is modest. In addition to dietary intake, several
factors predict serum concentrations of nutrients.!” The
DGAC and other expert panels, including the IOM,
acknowledge that while numerous variables, including
sun exposure and endogenous synthesis, are strong
predictors of serum vitamin D status, dietary intake of
vitamin D is a critical contributor to vitamin D status.?*
27 Further, while there is some degree of unexplained
variation in serum/plasma 25-hydroxyvitamin D
concentrations, the biomarker is still important for
evaluating vitamin D inadequacy. Various statistical
approaches have been used to evaluate and confirm
population inadequacy using the biomarker data.?® Of
note, the CDC biomarker data reviewed by the DGAC
should be interpreted knowing that the NHANES
Mobile Examination Clinics do not sample residents of
northern climates in winter months due to variable
sunshine exposure and the possibility that high levels
of sunshine exposure may be overrepresented in
NHANES. In other words, higher values in the dataset
may be overrepresented due to the summer blood
draws, when 25-OHD tends to be higher from sun
exposure and deficiencies may be

underrepresented. !3P-471-473

The DGAC’s decision to classify vitamin D as a
nutrient of concern is similar to the conclusion reached
by the U.S. Food and Drug Administration (FDA),
which designated vitamin D as a nutrient of “public
health significance” in its recent review of evidence in
publishing a Proposed Rule on the Nutrition Facts
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label.? In addition, multiple national and international
groups, including the American Academy of Pediatrics
(AAP),*® the Endocrine Society®!' and the National
Osteoporosis Foundation®? have recommended that
strategies to achieve the RDA or higher levels of
vitamin D intake could include consumption of
fortified foods, broadening the range of dairy products
that are fortified, and consideration, in some cases, of
the use of a vitamin D supplement or a multivitamin
including vitamin D. Such a use is especially
appropriate where sunshine exposure is more limited
due to climate or sunblock use.

Calcium—Calcium plays a major role in skeletal
health and also is essential for proper functioning of the
circulatory system, nerve transmission, muscle
contractility, cell signaling pathways, and vascular
integrity.'® Dietary calcium is obtained from fluid milk
and milk products, fortified juices, and some plant
foods, including soy and soy products and vegetables
(see Table D1.6 and Appendix E-3.2: Food Group
Contributions). However, the bioavailability of
calcium from plant foods is lower than from animal
foods, such as dairy.

The DGAC reviewed the dietary intake data from
WWEIA. Intakes of calcium were often far below the
EAR, especially among adolescent girls and adults
(Figure D1.1). Even though a reliable biomarker for
calcium does not exist, because of its strong link to
health outcomes and the risks associated with
osteoporosis (see Question 17 on health conditions,
below), the DGAC designated calcium as a nutrient of
public health concern for underconsumption. In
addition, the DGAC also notes that calcium is an
underconsumed nutrient of public health concern
among pregnant women. This conclusion concurs with
the FDA’s review that designated calcium as a nutrient
of “public health significance” in its recent review of
evidence in publishing a Proposed Rule on the
Nutrition Facts label.?

Strategies to improve calcium intake include increased
dairy or fortified products that are important sources of
calcium. Concern about the safety of calcium
supplements and a relative lack of data about the health
benefits of such supplements limit recommendations to
use supplementation as a strategy to meet the RDA for
calcium, compared to using fortified foods.
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The subgroups of particular concern with regard to
intake are preadolescent and adolescent females,
pregnant females, and middle aged and older females
(see Question 1, above).

Potassium—Potassium is the major intracellular cation
and it plays critical roles in muscle function, cardiac
function, and regulation of blood pressure. Potassium
adequacy is also critical for health, as deficiency
adversely affects numerous organ systems including
the musculoskeletal, renal, and cardiovascular systems.
The primary biomarker to assess potassium intake is
urinary potassium, and these data are not available in
the CDC biomarker dataset. The DGAC designated
potassium as a nutrient of public health concern due to
its general underconsumption relative to the Al across
the U.S. population and its association with
hypertension and cardiovascular diseases, two common
adverse diet-related health outcomes in the United
States (see Question 17 on health conditions, below).
This conclusion concurs with the FDA’s review that
designated potassium as a nutrient of “public health
significance” in its recent review of evidence in
publishing a Proposed Rule on the Nutrition Facts
label.” Even though underconsumption was evident
across the population (see Question 1, above), there is a
particular concern for middle-aged and older adults,
who are at increased risk for cardiovascular diseases
(see Question 17). Fruits, vegetables, and legumes are
all important sources of potassium (Table D1.7).

Fiber—Dietary fibers are non-digestible
carbohydrates, primarily from plant foods, such as
whole grains, legumes, fruits and vegetables (Table
D1.8). The most important and well-recognized role for
fiber is in colonic health and maintenance of proper
laxation, but a growing body of evidence also suggests
that fiber may play a role in preventing coronary heart
disease, colorectal and other cancers, type 2 diabetes,
and obesity.** The Al for fiber is based on an intake
level associated with the greatest reduction in the risk
of coronary heart disease. There are no available
biomarkers for fiber intake, so the designation as a
nutrient of public health concern is based on the very
low dietary intakes across all sectors of the U.S.
population and its important contribution to health.
Because the average intake levels of dietary fiber are
half the recommended levels, achieving the
recommendation requires selecting high-fiber cereals
and whole grains and meeting current
recommendations for fruits and vegetables.
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Iron—Iron is an essential mineral whose primary
function is to transport oxygen in the blood. Inadequate
iron status in the form of iron deficiency anemia leads
to poor growth and development and the potential for
cognitive deficits in children. Excellent sources of
heme iron include red meats, enriched cereal grains,
and fortified breakfast cereals (Table D1.9). Dietary
intake estimates, together with the CDC nutritional
biomarker data indicate that iron is a nutrient of
concern for children, premenopausal females, and
during pregnancy. Among women who are pregnant,
96 percent are below the EAR for iron intake. Serum
ferritin is the biochemical marker used by NHANES
and the CDC to evaluate iron status in the U.S.
population. These data show that children and women
of childbearing age are at risk of iron deficiency
anemia. Risk of iron deficiency anemia also is higher
among Mexican-American and non-Hispanic Black
women than among non-Hispanic white women.?
Taken together, the DGAC concluded that iron was an
underconsumed nutrient of public health concern for
adolescent and premenopausal women and women who
are pregnant. This conclusion concurs with the FDA’s
review that designated iron as a nutrient of “public
health significance” in its recent review of evidence in
publishing a Proposed Rule on the Nutrition Facts
label.?’

Nutrients of concern for overconsumption
Sodium—Sodium is the major cation in extracellular
fluid that maintains extracelluar fluid volume and
plasma volume. It also functions in membrane potential
activation and active transport of molecules across cell
membranes. In excess, sodium is associated with
several adverse health events, particularly
hypertension.** The DGAC treated sodium as a cross-
cutting topic for dietary intake and health outcomes,
and a sodium working group was convened. (Details on
sodium, including dietary sources and health outcomes-
related data are found in Part D. Chapter 6: Cross-
Cutting Topics of Public Health Importance). Current
sodium intakes of the U.S. population far exceed the
UL for all age and sex groups (Figure D1.3). Due to the
critical link of sodium intake to health and that intake
exceeds recommendations, sodium was designated as a
nutrient of public health concern for overconsumption
across the entire U.S. population.

Saturated fat—The DGAC used the 2013 American

Heart Association/American College of Cardiology
(AHA/ACC) report on lifestyle management to reduce
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CVD risk? for its evaluation of saturated fat intake. The
DGAC concurred with the AHA/ACC report that
saturated fat intake exceeds current recommendations
in the United States and that lower levels of
consumption would further reduce the population level
risk of CVD. The DGAC also convened a working
group on saturated fat (see Part D. Chapter 6: Cross-
Cutting Topics of Public Health Importance for
details). In addition, the DGAC conducted food pattern
modeling to demonstrate the dietary changes that
would be necessary to have diets with various levels of
saturated fat as a percent of total energy (see USDA
Food Patterns Modeling Report in Appendix E-3.5:
Reducing Saturated Fats in the USDA Food
Patterns). It is important to note that the median intake
of saturated fat in the United States was 11.1 percent of
total energy for all age groups in the 2007-2010
WWEIA data. However, a large majority (71 percent)
of the total population consumed more than 10 percent
of calories from saturated fat, with a range by age
group from 57 percent to 92 percent (Figure D1.4).
Further, as 65 percent to 69 percent of the age groups at
highest risk of CVD (males and females older than age
50 years) had intakes of more than 10 percent of total
calories from saturated fat, the DGAC concluded that
the U.S. population should continue to monitor
saturated fat intake. Saturated fat is still a nutrient of
concern for overconsumption, particularly for those
older than the age of 50 years.

Cholesterol—Previously, the Dietary Guidelines for
Americans recommended that cholesterol intake be
limited to no more than 300 milligrams per day. The
2015 DGAC will not bring forward this
recommendation because available evidence shows no
appreciable relationship between consumption of
dietary cholesterol and serum cholesterol, consistent
with the conclusions of the AHA/ACC report. %
Cholesterol is not a nutrient of concern for
overconsumption.

For additional details on this body of evidence, visit:

e CDC report, Second National Report on
Biochemical Indicators of Diet and Nutrition in the
U.S. Population 2012. Available from:
http://www.cdc.gov/nutritionreport/pdf/Nutrition
Book complete508_final.pdf.

e Food Labeling: Revision of the Nutrition and
Supplement Facts Labels; Proposed Rule.
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Available from: http://www.gpo.gov/fdsys/pkg/FR-
2014-03-03/pdf/2014-04387.pdf.

e Appendix E-3.2: Food Group Contributions to
Nutrients in the USDA Food Patterns and Current
Nutrient Intakes

e Appendix E-3.3: Meeting Vitamin D
Recommended Intakes in USDA Food Patterns

e Appendix E-3.5: Reducing Saturated Fats in the
USDA Food Patterns

Question 3: Is there evidence of
overconsumption of any micronutrients from
consumption of fortified foods and
supplements?

Source of evidence: Data analysis
Conclusion

Dietary patterns among Americans, including typical
use of fortified foods, rarely lead to overconsumption
of folate, calcium, iron, or vitamin D. However, each of
these nutrients, as well as other nutrients, are
overconsumed in some supplement users, especially
those taking high-dose supplements.

Implications

The public may safely use dietary supplements
containing RDA level of nutrients, so long as total
intake from diet plus supplements does not exceed the
UL. Use of products with high doses of nutrients, such
that total intake exceeds the UL, should be discussed
with a Registered Dietitian or other qualified health
care provider.

Supplement users should seek guidance about factors
such as whether the amount of nutrients in supplements
exceeds the UL for those nutrients. Monitoring of
dietary patterns in supplement users should continue to
be done, with attention paid to the highest risk groups,
such as children and women who are pregnant.

Review of the Evidence

These conclusions were based on analysis of usual
intake data for selected nutrients from foods and
supplements from WWEIA, NHANES dietary survey
(2007-2010) (see Appendix E-2.5: Usual intake
distributions for supplement users for folate, folic
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acid, vitamin D, calcium, and iron, 2007-2010, by
agelsex groups and Appendix E-2.6: Usual intake
distributions for non-supplement users for folate,
folic acid, vitamin D, calcium, and iron, 2007-2010,
by agelsex groups). Nutrients were selected if the
DGAC had identified them as a shortfall nutrient and if
supplemental intake data were available in WWEIA
(Figure D1.5). When possible the total nutrient
exposure was considered (food + supplements). The
overconsumed nutrients (saturated fat and sodium) are
not contained in most dietary supplements so that
overconsumed nutrients were not considered for this
question.

Folate—The use of supplemental folic acid exceeds
the established UL in a small proportion of children,
especially those younger than age 9 years. However,
this UL is not based on clinical toxicity data in this
population and exceeding the UL is primarily
associated with supplement use.*® The risk associated
with usual folate intakes among children in the United
States is considered low, but caution should be used in
advising supplements for children younger than age 9
years.

Calcium—Dietary calcium intake greater than 2000
milligrams per day (UL) are seen in up to about 20
percent of females, and 15 percent of adult males older
than age 50 years. These high intakes are driven
primarily by a historical perspective that very high
calcium supplement usage may decrease the risk of
osteoporosis. Concern exists about the safety of such
high intakes and the possible association with CVD
risk and little, if any, current evidence supports intakes
of calcium above the UL for the purpose of decreasing
osteoporosis.'> Of note, the World Health Organization
recommends high dose calcium supplementation (1.5-2
g/d) to prevent hypertensive disorders of pregnancy.®’
This recommendation is not widely followed among
low-risk women in the United States. However, use of
calcium supplements does not appear to pose a health
risk related to overconsumption of calcium.?’

Iron—In adults of all ages, a small proportion of iron
supplement users have intakes above the UL. Concerns
related both to cardiovascular health and oxidant
damage exist, but are not well-defined. Iron
supplementation is very common during early
childhood and pregnancy, but is unlikely to pose a
health risk.®
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Vitamin D—Overconsumption of vitamin D occurs
when individuals take high dose supplements, usually
over a long period of time.'* The UL of 4000
International Units per day is commonly exceeded by
individuals with or without the guidance of a
physician.'® In general, it is unlikely that most
supplement users, who limit themselves to 10,000
International Units per day or less, will have any
evidence of toxicity, but a greater risk may exist among
some groups, including small children. Those who take
high dose supplements often have their serum/plasma
25-hydroxyvitamin D concentrations monitored and
this can be helpful although no clearly toxic level of
25-hydroxyvitamin D in the blood is known. Overall,
the population risk of overconsumption of vitamin D
leading to toxic effects, including hypercalcemia or
other clinical symptoms, is uncommon.

For additional details on this body of evidence, visit:

e Appendix E-2.5: Usual intake distributions for
supplement users for folate, folic acid, vitamin D,
calcium, and iron, 2007-2010, by age/sex groups

e Appendix E-2.6: Usual intake distributions for non-
supplement users for folate, folic acid, vitamin D,
calcium, and iron, 2007-2010, by age/sex groups

Question 4: What is the level of caffeine intake
derived from foods and beverages on the
basis of Institute of Medicine (IOM) Dietary
Reference Intakes age and sex categories in
the U.S. population?

Source of evidence: Data analysis
Conclusion

In general, intakes of caffeine do not exceed what is
currently considered safe levels in any age group.
Some young adults may have moderately high intakes.
There is less certainty about the safe level of intake in
children and adolescents. However, routine
consumption patterns do not suggest that excessive
intakes are common in these groups.

Implications
The public may safely consume caffeine-containing
beverages, such as coffee and tea. However, children,

adolescents, and women who are pregnant or
considering pregnancy should not consume very high
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levels of caffeine from beverages or supplements (e.g.,
energy shots, fortified foods).

Monitoring of caffeine intake should be continued with
special attention to high-risk groups, including children
and women who are pregnant. Families should monitor
caffeine intake in children, and high-dose caffeine
supplementations should not be used.

For additional details on caffeine safety please see Part
D. Chapter 5: Food Sustainability and Safety.

Review of the Evidence

These conclusions were reached based on analysis of
usual intake data from the WWEIA, NHANES dietary
survey (2007-2010). Data on intakes of caffeine show
that intakes in adults (Figure D1.6) peak at ages 31 to
70 years, and that younger adults (ages 19 to 30 years)
and older adults (71 years and older) have lower
intakes. Relatively few individuals (less than 10
percent) have intakes above 400 milligrams per day
(see Appendix E-2.1: Usual intake distributions,
2007-2010, by agelsex groups), which is a level set as
a moderate intake by some groups, including Health
Canada.

In children, caffeine intakes increase with age (Figure
D1.7) with median intakes remaining below 100
milligrams per day in adolescents (14 to 18 years).
Recommended intakes from Health Canada of no more
than 2.5 milligrams per kilogram per day, or about 85
milligrams per day total in children ages 10 to 12
years®® are not exceeded by most children and
adolescents although recent data indicates that as many
as 10 percent of children and adolescents ages 12 to 19
years exceed this intake level.*® These data demonstrate
that caregivers should monitor caffeine intake in
children and exercise caution with respect to time-
dependent changes in caffeine intake.

For additional details on this body of evidence, visit:

e Appendix E-2.1: Usual intake distributions, 2007-
2010 by age/sex groups
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Question 5: How well do updated USDA Food
Patterns*®* meet IOM Dietary Reference Intakes
and 2010 Dietary Guidelines
recommendations? How do the recommended
amounts of food groups compare to current
distributions of usual intakes for the U.S.
population?

Source of evidence: Food Pattern Modeling
Conclusion

USDA Food Patterns across a broad range of ages and
energy intake meet most goals for nutrient adequacy.
The nutrients of public health concern for which the
patterns do not meet recommendations are potassium
and vitamin D. Recommended amounts of food groups
and their component subgroups fall within the broad
range of usual food group intake distributions for the
U.S. population.

Implications

The USDA Food Patterns provide guidance for
consuming a nutrient-dense, energy-balanced diet. To
achieve nutrient adequacy, the U.S. population should
be advised to consume dietary patterns consistent with
the USDA Food Patterns.

Continued vigilance is needed to ensure that food
intake patterns meet but do not exceed DRI targets in
all age groups. The Patterns meet recommended intake
levels or limits for almost all nutrients, including the
following nutrients of concern: calcium, fiber, iron,
sodium, and saturated fat. Two nutrients of concern
(potassium and vitamin D) are not provided in
recommended levels by the Patterns. Therefore,
potassium and vitamin D intakes require assessment
both of individual intake and population intake patterns
of foods or supplements to ensure that needs for
physiological functioning are met. Meeting the needs
for these nutrients may require careful attention to
excellent natural sources, food enriched or fortified

* The USDA Food Patterns referred to in this question are
the same as the “Healthy U.S.-style Food Pattern™ described
later in this chapter (see Question 20). We use the term
USDA Food Patterns in this question because the
development of the Healthy U.S.-style Food Pattern and two
related USDA Food Patterns had not occurred when the
Committee addressed this question.
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with the nutrients, or, in some cases, consideration of
supplements.

Following the recommended food intake pattern
increases intakes of whole grains, vegetables, fruits,
and fat-free/low fat dairy and thus increases the
likelihood of meeting recommendations for these food
groups while decreasing intake of the food components
refined grains, solid fats, and added sugars. Following
the recommended pattern also decreases intake of the
nutrients sodium and saturated fat.

In some situations, specific foods or dietary
supplements may be used to increase underconsumed
nutrient intakes not met through the USDA Food
Patterns.

Review of the Evidence

These conclusions were reached based on the results of
the Food Pattern Modeling Report on Adequacy of the
USDA Food Patterns. The USDA Food Patterns are
intended to represent the types and amounts of foods
that will provide nutrients sufficient to meet IOM
nutrient recommendations and Dietary Guidelines for
Americans recommendations. The Food Patterns are
updated every 5 years during the deliberations of the
Dietary Guidelines Advisory Committee, and are
presented to the Committee for their assessment of the
Food Patterns’ adequacy. As part of the update,
amounts recommended from each food group may be
modified to reach all or most of the specified goals. In
addition, the amounts from each food group are
compared to usual dietary intake patterns of the U.S.
population, and are kept within the normal range of
consumption. The current analysis, using the 2010
USDA Food Patterns as a baseline, found that the
recommended amounts of each food group met almost
all nutrient goals and were within the normal range of
consumption. Therefore, no updates to the food group
amounts from 2010 were needed.

As shown in Figure D1.8, for many nutrients, amounts
of a nutrient in the patterns are well above the RDA or
Al Protein, phosphorus, zinc, copper, selenium,
manganese, vitamin C, thiamin, riboflavin, niacin,
vitamin K, folate, vitamin B, and vitamin B are
above the goal amounts for all age/sex groups.

In contrast, some nutrients are just above the RDA or
Al or marginally below (90 to 100%) goal amounts for
several age/sex groups. These include calcium, iron,
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and magnesium. The percents of the RDA shown in
Figure D1.8 are for the lowest calorie level assigned to
these age/sex groups—the level applicable for a
sedentary/less active physical activity level.

The nutrients for which adequacy goals are not met in
almost all patterns are potassium, vitamin D, vitamin E,
and choline. Due to the new higher RDA for vitamin D
that was recommended by the 2011 Committee to
Review Dietary Reference Intakes for vitamin D and
calcium,'® amounts in the patterns are a much smaller
percentage of the RDA than previously, and no pattern
meets the EAR for vitamin D. To determine if vitamin
D recommendations could be met while following the
food group recommendations of the USDA Food
Patterns, thorough, careful selection of specific foods
within each food group, an additional modeling
analysis was conducted and reported below (see
Question 6).

The USDA Food Intake patterns provide a healthy
pattern of food choices and to accomplish this, these
patterns deviate from typical food intakes in a number
of ways. To ensure that the patterns do not deviate too
far beyond the range of what the U.S. population could
feasibly consume, the recommended intake amounts in
the patterns from each food group or subgroup plus oils
were compared to the median and either the Sth or 95th
percentile of usual intakes of the population, from
WWEIA/NHANES 2007-2010.*' Table A6 of the
Adequacy of the USDA Food Patterns Modeling
Report (see Appendix E-3.1, Table A6) shows the
comparison of food group recommended intakes to
median and 95" percentile intakes.

For underconsumed food groups, such as fruits and
vegetables, recommended amounts in the patterns are
generally between the median and 95th percentiles of
usual intakes (see Appendix E-3.1: Adequacy of the
USDA Food Patterns, Table A6). This indicates that
the Food Patterns recommend amounts within the
broad intake range for the population. However, for
some specific food groups and some age/sex groups,
such as vegetables for males ages 14 to 18 years, food
group amounts in the Patterns are somewhat above the
95th percentile of usual intake. One exception to this is
whole grain recommendations in the Patterns, which
are well above the 95™ percentile of usual intakes for
all age/sex groups. Conversely, refined grain
recommendations in the patterns are very low
compared to usual intakes—about the 5™ percentile of
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intake for most age/sex groups. This indicates that a
major shift from refined to whole grains is needed in
order to meet recommendations.

For Food Pattern components that are overconsumed,
the limits in the patterns for maximum solid fat and
added sugars (see Questions 7 and 8 for more
information on solid fats and added sugars) also are
very low compared to usual intake amounts—at
approximately the 5" percentile of usual intakes for
most age/sex groups, and less than the 5™ percentile of
usual intakes for boys and girls ages 2 to 13 years (see
Appendix E-3.1: Adequacy of the USDA Food
Patterns, Table A6).

An additional modeling analysis was conducted to
answer the questions: How well do the USDA Food
Patterns meet the nutritional needs of children ages 2 to
5 years and how do the recommended amounts
compare to their current intakes? Given the relatively
small empty calorie limit for this age group, how much
flexibility is possible in food choices (see Appendix E-
3.4: USDA Food Patterns—Adequacy for Young
Children)?

The nutritional needs and the diets of young children
are different in some important ways from the
nutritional needs and diets of older children and adults.
Therefore, this modeling analysis focused on the
adequacy of the Patterns for young children, given
these differences. Nutrient profiles for the Dairy and
Fruit groups were adjusted to better reflect the food
choices within these groups of young children. The
adjusted Dairy group nutrient profile for young
children is based on 70 percent fluid milk, 25 percent
cheese, 3.5 percent yogurt, and 1.5 percent soymilk. In
contrast, the profile for the overall population is based
on 51 percent fluid milk, 45 percent cheese, 2.5 percent
yogurt, and 1.5 percent soymilk. In addition, 1 percent
milk rather than fat-free milk was used as the
representative food for fluid milk. The adjusted Fruit
group nutrient profile for young children is based on 42
percent fruit juice and 58 percent whole fruit. In
contrast, overall population intake is about 33 percent
juice and 67 percent whole fruit. With these
adjustments, the adequacy of the Patterns did not
change, but amounts of potassium, vitamins D, A, C,
and folate increased slightly, and sodium decreased
slightly. The amounts recommended in the USDA
Food Patterns fall within the broad range of usual
intakes by this age group for most food groups and
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subgroups (see Appendix E-3.1: Adequacy of the
USDA Food Patterns, Table A6).

In addition, the young children’s nutrient profiles were
higher in energy, mainly due to the use of 1 percent
rather than fat-free milk. Therefore, the amount of
calories that could be allowed from solid fats and
added sugars was adjusted down to keep the Patterns
isocaloric. This resulted in limited flexibility in food
choices when following the Patterns, especially for
children ages 4 and 5 years for whom 2'5 cup
equivalents (cup eqs) from the Dairy group is
recommended (the Patterns for children ages 2 and 3
years recommend 2 cup eqs). Options tested to increase
flexibility in food choices included a small reduction of
1/2 ounce equivalent in the amount of Protein Foods, or
a change from 1 percent milk to fat-free milk at 4 years
of age. These changes did not result in lower nutrient
adequacy levels.

For additional details on this body of evidence, visit:

e Appendix E-3.1: Adequacy of the USDA Food
Patterns

e Appendix E-3.4: USDA Food Patterns—Adequacy
for Young Children

Question 6: Can vitamin D Estimated Average
Requirements and/or Recommended Dietary
Allowances be met with careful food choices
following recommended amounts from each
food group in the USDA Food Patterns? How
restricted would food choices be, and how
much of the vitamin D would need to come
from fortified dairy and other food products?

Source of evidence: Food Pattern Modeling
Conclusion

Through the use of a diet rich in seafood and fortified
foods, EAR, but not RDA, levels of vitamin D can be
achieved. Additional fortification or supplementation
strategies would be needed to reach RDA levels of
vitamin D intake consistently, especially in individuals
with low intakes of fish/seafood or fortified dairy
foods, other fortified foods (e.g. breakfast cereals) and
beverages.
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Implications

Diet is an important aspect of achieving vitamin D
intake targets. The U.S. population should be
encouraged to choose foods and beverages fortified
with vitamin D. When needed, supplementation can be
considered to achieve RDA intakes of vitamin D.

Review of the Evidence

These conclusions were reached based on the results of
the Food Pattern Modeling Report titled “Meeting
Vitamin D Recommended Intakes in USDA Food
Patterns” (see Appendix E-3.3). It may be difficult for
individuals to reach the RDA intake of vitamin D from
food, including food as it is currently fortified in the
United States. The RDA was established by the
Institute of Medicine on the assumption of minimal or
no sunshine exposure. This was done even though the
majority (up to 80 to 90 percent in some parts of the
United States) of vitamin D in the body is derived from
conversion by solar radiation of pre-vitamin D in the
skin. However, during the winter, in much of the
United States, this conversion is minimal and
furthermore, recommendations for sunscreen use have
limited the degree to which one can safely ensure
sunshine exposure as a source of vitamin D.

Vitamin D exposure, and likely status, is assessed
generally through serum/plasma 25-hydroxyvitamin D
concentrations. However, this test is not recommended
for routine screening of the entire population3*-3% 4 43
due to costs and challenges in obtaining measurements
throughout the year and interpreting results in
populations, including those who are obese. Because
many non-screened individuals will still need to reach
the RDA for vitamin D, supplement use may be
considered for this purpose.

For additional details on this body of evidence, visit:

e Appendix E-3.3 Meeting Vitamin D
Recommended Intakes in USDA Food Patterns
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FOOD GROUPS — CURRENT INTAKES
AND TRENDS

Introduction

As noted for Questions 5 and 6, to help the U.S.
population meet recommended dietary goals and
improve their health and well-being, the USDA
recommends a food-based, total diet approach for
meeting the U.S. Dietary Guidelines.***

The USDA Food Patterns have changed over time to be
consistent with emerging science that is presented in
each issuance of the Guidelines. The current USDA
Food Patterns identify amounts of foods to consume
from five major food groups (fruits, vegetables, grains,
protein foods, and dairy) and their sub-groups (dark
green vegetables, orange and red vegetables, starchy
vegetables, other vegetables, beans and peas, whole
grains, enriched/refined grains, meat/poultry/eggs, nuts,
seeds, soy products, seafood) and are based on nutrient-
dense foods.*** In 2010, the DGAC developed a
vegetarian adaptation of the Food Patterns to provide
guidance for consumers wishing to follow a vegetarian
diet. For 2015, the DGAC developed a new Healthy
Vegetarian Food Pattern based on food intakes of
vegetarians. The 2015 DGAC also provided a
Mediterranean-style Food Pattern due to the data
supporting the health-related benefits of a
Mediterranean-style diet (see Dietary Patterns section,
Question 20, and Part D. Chapter 2: Dietary Patterns,
Foods and Nutrients, and Health Outcomes). The
food groups chosen for all the Patterns include
primarily nutrient-dense foods. The patterns are
intended to meet the RDA for nutrients so that
nutritional adequacy is met without exceeding
recommended energy intake. They also are designed so
that they are below the 2010 DGA limits for sodium
and saturated fat. Recommended amounts to consume
from each food group differ depending on an
individual’s energy and nutrient needs. Patterns are
provided for 12 different calorie levels (Table D1.10)
and assignment to one of these calorie levels is based
on age, sex, and activity level (Table D1.11). In
addition, the Patterns provide for limited amounts of
solid fats and added sugars. The complete Food Pattern
modeling report (including a listing of the nutrients
considered for the Patterns) is found in Appendix E3.1,
and details on the methods used to derive the Patterns
have been published.** 4647
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Question 7: What are current consumption
patterns of USDA Food Pattern food groups by
the U.S. population?

Source of evidence: Data analysis

Conclusion

Positive, healthy eating habits provide an excellent
foundation for a lifetime of healthy eating. Many
young children start out eating very well, particularly
with regard to intakes of fruit and dairy foods.
Unfortunately, many of these early life healthy habits
seem to disappear as children reach school age and
beyond. Across all age and sex groups, the vast
majority of the U.S. population does not meet
recommended intakes for fruit, vegetables, whole
grains, and dairy food groups. Each of these food
groups are excellent sources of shortfall nutrients and
underconsumed nutrients of public health concern.
Across all age and sex groups, the vast majority of the
U.S. population exceeds recommended intakes of
refined grains, solid fats, and added sugars.

Implications

To realize the numerous health benefits from dietary
patterns that are higher in fruit, vegetables, whole
grains, lean protein, and non-fat and low-fat dairy (see
Part D. Chapter 2: Dietary Patterns, Foods and
Nutrients, and Health Outcomes for details on the
health benefits for dietary patterns with these
characteristics), action is needed across all sectors of
food production, distribution, and consumption and at
individual behavioral and population levels.
Individuals, families, schools, worksites, healthcare
and public health settings, restaurants, and other food
establishments must work together to ensure that all
segments of the population can:

e Increase intake of underconsumed food groups
and nutrient-dense foods, while maintaining
energy balance, and without increasing
saturated fat, sodium, and added sugars

Given the complexity of dietary behavior change,
consumers will need access to evidence-based
educational resources and intervention programs and
services in public health and healthcare settings to
facilitate adoption and maintenance of healthy dietary
behaviors. (See Part D. Chapter 3: Individual Diet
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and Physical Activity Behavior Change for discussion
of what works at the level of individual behavior
change and Part D. Chapter 4: Food Environment
and Settings for discussion of population change
through environmental strategies.)

Within the Dairy and Vegetable groups, the following
dietary changes in particular will help increase intake
of shortfall nutrients and will decrease intake of
overconsumed nutrients by the U.S. population:

e Increasing low-fat/fat-free fluid milk and
yogurt and decreasing cheese would result in
higher intakes of magnesium, potassium,
vitamin A, and vitamin D while simultaneously
decreasing the intake of sodium and saturated
fat.

e Replacing soft drinks and other sugar-
sweetened beverages (including sports drinks)
with non-fat fluid milk would substantially
reduce added sugars and empty calories and
increase the intake of shortfall nutrients,
including calcium, vitamin D, and magnesium.

e Consuming all vegetables, including starchy
vegetables, with minimal additions of salt and
solid fat will help minimize intake of
overconsumed nutrients — sodium and
saturated fat.

Review of the Evidence

This question was answered using data from the
WWEIA, NHANES dietary survey (2007-2010) and
the National Cancer Institute’s examination of the
usual intake distributions and percent of the U.S.
population meeting USDA Food Pattern
recommendations for their age and sex. 4! %4 It is
important to note that the Dietary Guidelines for
Americans are established only for those ages 2 years
and older. However, the WWEIA, NHANES sample
includes persons from birth. The NHANES data are
presented in these specific age groups that cannot be
further divided.

Fruit—When consumed in the amounts recommended
in the USDA Food Patterns, fruit contributes
substantial amounts of two nutrients of public health
concern: fiber and potassium. (Whole fruit and fruit
juice provide about 16 percent of dietary fiber and 17
percent of potassium in the Food Patterns (see
Appendix E-3.2: Food Group Contributions to
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Nutrients in USDA Food Patterns and Current
Nutrient Intakes).

The majority of children ages 1 to 3 years and 4 to 8
years meet the recommended intakes for total fruit,
which is 1 cup and 1 to 1.5 cups per day, respectively.
Among older children (boys and girls ages 9 to 13
years), adolescents, and adults of all ages (both men
and women), few people consume the recommended
daily amounts, which range from 1.5 to 2 cups for older
children and adolescents to 1.5 to 2.5 cups for adults
(Figure D1.9). Among the overall U.S. population,
approximately 15 percent meet the daily fruit intake
recommendation while nearly 80 percent do not meet
the recommendation.

More than half of the daily fruit intake for all age and
sex groups in the U.S. population (ages 1 year and
older) comes from whole fruit (Figure D1.10). Among
both boys and girls ages 1 to 3 years, whole fruit
comprises slightly more than half of the daily fruit
intake and the remainder is consumed through 100%
fruit juice. The American Academy of Pediatrics
(2001)*° recommends that young children limit their
juice intake to 4 to 6 ounces per day. Six ounces of
juice is 0.75 cups; the average juice intakes fall within
this recommended limit suggesting that juice is not
overconsumed among many young children. Among
children ages 4 to 8 and 9 to 13 years, fruit intake
includes both 100% juice and whole fruit, but whole
fruit comprises the majority of intake. Among middle
aged and older adults, most of the fruit intake is from
whole fruit, albeit below recommended levels, rather
than 100% juice.

Vegetables—Vegetables are excellent sources of many
shortfall nutrients and nutrients of public health
concern. When vegetables are consumed in the
amounts recommended in the USDA Food Patterns,
vegetables contribute the following (expressed as
averages over all the calorie levels): fiber (38 percent),
potassium (36 percent), iron (19 percent), folate (23
percent), and vitamin A as provitamin A carotenoids
(34 percent). Note that select vegetables do contribute
to calcium intake, including spinach, collard greens,
turnip greens, but these vegetables are often consumed
in smaller amounts than is needed to be considered
important sources of calcium (Table D1.6 and
Appendix E-3.2: Food Group Contributions to
Nutrients in the USDA Food Patterns and Current
Nutrient Intakes).
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The U.S. population consumes few vegetables (Figure
DI1.11). Only 10 percent and 15 percent of boys and
girls ages 1 to 3 years, respectively, consume the
recommended 1 cup of vegetables per day. For children
ages 4 to 8 years, less than 5 percent consume the
recommended amount of 1.5 to 2 cups of vegetables
per day. Vegetable consumption is lowest among boys
ages 9 to 13 years (1 percent consume the
recommended 2 to 2.5 cups per day) and girls ages 14
to 18 years (less than 1 percent consume the
recommended 2 to 2.5 cups/day). Vegetable intakes
increase slightly during the adult years, but intakes are
still very low. Among young adult males and females
ages 19 to 30 years, less than 10 percent meet the 2 to
3.5 cups per day recommendation. Intakes increase
only slightly in subsequent age decades (31 to 50
years). Middle aged adults (51 to 70 years) are
somewhat closer to the goal as they have the highest
vegetable intakes. Even so, only about 20 percent of
men and about 30 percent of women meet the daily
recommendation of 2 to 3.5 cups per day. Although
these intake levels are still below optimal, the positive
gains in vegetable consumption are noteworthy.
However, vegetable intakes fall again among older
adults (71 years and older), with less than 20 percent of
men and women meeting intake recommendations.
Overall, nearly 90 percent of the U.S. population does
not meet daily vegetable intake recommendations.

The USDA Food Pattern food group for vegetables
includes five subgroups: dark green vegetables, red and
orange vegetables, beans and peas, starchy vegetables,
and other vegetables. The U.S. population does not
meet intake recommendations for any of these
vegetable subgroups (Figures D1.12 to D1.16). More
than 80 percent of the U.S. population does not meet
the intake recommendation for dark green vegetables,
starchy vegetables, and beans and peas, while more
than 90 percent do not meet the recommended intakes
for red and orange vegetables. “Other vegetables”
(Figure D1.16) is a broad group that includes iceberg
lettuce, green beans, cucumbers, celery, onions,
summer squash, mushrooms, and avocados. More than
50 percent of males and females ages 51 to 70 years
meet or exceed the recommended intake amounts of
other vegetables and among all ages, nearly 40 percent
meet or exceed the recommended intake. Intake of
“other vegetables” is more likely to meet
recommendations than the other four subgroups, but
consumers should be encouraged to increase intake of
all vegetables. To meet total vegetable
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recommendations, higher intakes of all vegetable
subgroups are needed, particularly those subgroups
where intake is minimal, such as dark green and orange
and red vegetables, which are excellent sources of
vitamin C, folate, magnesium, and potassium.

Potatoes (white potatoes) are the most commonly
consumed single vegetable, and make up about 80
percent of all starchy vegetable consumption.®! They
account for 25 percent of all vegetable consumption
and are a good source of both potassium and fiber.
Among children and adolescents ages 2 to 19 years,
they account for 28 percent to 35 percent of total
vegetable consumption, with a higher percentage of
vegetables consumed as potatoes among boys than girls
in each age category. Potatoes are consumed in a
variety of forms, with about 31 percent being boiled
(including mashed and in dishes such as potato salad,
soups, and stews), 22 percent as chips, sticks, or puffs,
19 percent as French fries, 17 percent as baked, and 12
percent as home fries or hash browns.

Grains (whole and refined)—The 2010 Dietary
Guidelines for Americans recommended that half of all
grain intake should come from whole grains. The 2015
DGAC brings forward this recommendation and here
we give rationale and results to support this decision.
The background and summary of previous food pattern
modeling with respect to grains is important to present
here so as to provide context for the 2015 DGAC
recommendations.

Whole grains are those “foods made from the entire
grain seed, usually called the kernel, which consists of
the bran, germ and endosperm. If the kernel has been
cracked, crushed or flaked, it must retain nearly the
same relative proportions of bran, germ and endosperm
as the original grain in order to be called whole
grain.”’?*!3* Examples of whole grains are brown rice,
popcorn, bulgur, whole wheat, oats, and barley. If
whole grains were consumed in the amounts
recommended in the Food Patterns, whole grains would
provide substantial percentages of several key
nutrients, such as about 32 percent of dietary fiber, 42
percent of iron, 35 percent of folate, 29 percent of
magnesium, and 16 percent of vitamin A (see E-3.2:
Food Group Contributions to Nutrients in USDA
Food Patterns and Current Nutrient Intakes).

Across all ages and both sexes, the U.S. population
does not meet the goal for whole grain intake, as nearly
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100 percent of the population consumes amounts that
are below the recommended intake levels (Figure
D1.17), which range from 1.5 ounce equivalents (oz
eq) for young children up to 3 to 3.5 ounce equivalents
for older children and adolescent and adult females.
Adolescent and adult males are advised to consume 3
to 4 ounce equivalents per day. The inadequate intake
of whole grains leads to underconsumption of several
shortfall nutrients and nutrients of public health
concern. Refined grains, such as white flour and
products made with white flour, white rice, and de-
germed cornmeal, are part of the intake
recommendation because they are commonly enriched
with iron and several B vitamins, including thiamin,
niacin, and riboflavin (e.g., enriched flour, 21 CFR
137.165).3%%2 Since 1998, enriched grains also have
been fortified with folic acid and are thus an important
source of folic acid for women of childbearing
potential > >* The effect of the folic acid fortification
on the health status of the U.S. population was
extensively reviewed by the 2010 DGAC and so was
not re-reviewed by the 2015 DGAC. The 2010 DGAC
concluded that strong and consistent evidence
demonstrates a large reduction in the incidence of
neural tube defects (NTDs) in the United States and
Canada following mandatory folic acid fortification.
They also found only limited evidence to suggest a
decline in stroke mortality in the United States and
Canada and an increase in colorectal cancer in those
countries following mandatory folic acid fortification.
Due to the very limited evidence, cause and effect
cannot be attributed for folic acid fortification and
either stroke or colorectal cancer incidence. The 2015
DGAC brings forward those results with no notable
changes in the interpretation of the data presented in
2010. Despite the B vitamins and iron that can be
obtained from enriched and fortified refined grains,
products made with refined grains also may be a source
of excess calories and added sugars. (See Question 11c,
food categories, below, and added sugars discussion in
Part D. Chapter 6: Cross-Cutting Topics of Public
Health Importance). Figure D1.18, documents that the
U.S. population consumes far too many refined grains.
In the overall population for all ages and for both males
and females, about 19 percent meet the
recommendation for refined grains, while more than 70
percent exceed the recommendation. Intake of refined
grains is particularly high among boys and girls ages 4
to 8 years and girls ages 9 to 13 years.
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Due to the overconsumption of refined grains and the
underconsumption of whole grains relative to the 2010
recommendation that “half of all grain intake should
come from whole grains,” the DGAC decided that it
was important to examine the impact on nutrient intake
if: (1) refined/enriched grains intake were reduced to
no more than 25 percent or 15 percent of the total
grains intake; and (2) overall grain intake were
reduced. The Committee relied on food pattern
modeling analyses conducted by the 2005 and 2010
DGAC:s to answer these questions, and brings forward
their recommendations, as reiterated below.

The key finding from the 2010 DGAC modeling report
was: “As shown by food pattern modeling,
consumption of all grains as whole grains, without
including any fortified whole grain products, would
lower dietary folate and iron intake levels to less than
adequate amounts for individuals in population groups
who may be at high risk for inadequate intakes of these
nutrients. Individuals are encouraged to consume most
of their grains as fiber-rich whole grains, and when
doing so, should select some of these fiber-rich whole
grains as products that have been fortified with folic

acid and possibly other nutrients”. P4

In its analysis, the 2005 DGAC reported that non-
whole grains contributed important amounts of certain
nutrients to the dietary patterns, including folate, iron,
calcium, fiber, thiamin, riboflavin and niacin,>¢Ppend G-2
The 2005 DGAC concluded that including only 3
ounce equivalents of whole grains, with no non-whole
grains, in the food patterns would lower intake of many
of these key nutrients and perhaps place certain
individuals at risk of nutrient inadequacy. However, the
2010 DGAC found that consuming all grains as whole
grains would provide for nutrient adequacy in the
patterns if fortified ready to eat (RTE) whole grain
breakfast cereals were substituted for RTE refined
grain breakfast.”>*?*7 The 2015 DGAC concluded that
consumption of only whole grains with no replacement
or substitution would result in nutrient shortfalls.

Dairy—Dairy foods in the USDA Food Patterns
include fluid milk, cheese, yogurt, ice cream, milk-
based replacement meals and milk products, including
fortified soymilk, but do not include almond or other
plant-based “milk-type” products. Dairy foods are
excellent sources of nutrients of public health concern,
including vitamin D, calcium, and potassium.
Consumption of dairy foods provides numerous health
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benefits including lower risk of diabetes, metabolic
syndrome, cardiovascular disease and obesity.>”-¢?
When consumed in the amounts recommended by the
Food Patterns, on average across the calorie levels,
dairy foods contribute about 67 percent of calcium, 64
percent of vitamin D, and 17 percent of magnesium
(see Appendix E-3.2: Food Group Contributions to
Nutrients in the USDA Food Patterns and Current
Nutrient Intakes). The Patterns recommend
consumption of low-fat and fat-free foods in the Dairy
group to ensure intake of these key nutrients while
minimizing intake of saturated fat, which is a nutrient
of concern for overconsumption.*

More than 60 percent of young boys and girls ages 1 to
3 years meet or exceed the recommended intake of 2
cup equivalents per day, with most of this intake
coming in the form of fluid milk (see Figure D1.19 and
Appendix E-3.4: USDA Food Patterns — Adequacy
Jor Young Children). Intake falls in older children to
about 30 percent of boys and girls meeting or
exceeding the recommended 2.5 cup equivalents per
day for those ages 4 to 8 years and 3 cup equivalents
per day for children ages 9 to 13 years. About 30
percent of adolescent boys meet or exceed the
recommended 3 cup equivalents per day, but less than
10 percent of adolescent females meet or exceed this
recommendation. An age-related decline in dairy intake
appears to begin in adolescence and intakes persist at
very low levels among adult females across the age
distribution. Less than 5 percent of adult females
consume the recommended 3 cup equivalents per day.
Overall, more than 80 percent of the entire U.S.
population does not meet the daily dairy intake
recommendation.

To determine the extent to which individuals could
meet recommendations for calcium and other shortfall
nutrients intake, given various levels of dairy foods in
the Food Patterns, the 2015 DGAC conducted a food
pattern modeling analysis (see Appendix E-3: Dairy
Group and Alternatives). The DGAC considered
nutrient adequacy of the Food Patterns under the
following scenarios: 1) no dairy was consumed; 2)
calcium was obtained from non-dairy sources
(including fortified foods); and 3) the proportions of
yogurt and cheese in the patterns were modified. The
DGAC further evaluated the relationship between
changes in the types of beverages consumed (milk,
fruit juices, fruit drinks and sports beverages) and diet
quality.
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If no dairy is consumed, the modeling analysis shows
that levels of calcium, magnesium, iron, vitamin A and
riboflavin, drop below 100 percent of goals, and intake
levels of potassium, vitamin D and choline also drop
substantially. When no dairy is consumed, calcium
intake levels drop by 68 to 88 percent in all age and sex
groups, while vitamin D intake is lowered by 20 to 30
percent (see Appendix E-3.6: Dairy Group and
Alternatives, Table 2). Most of the milk alternatives are
fortified with calcium, so similar amounts of calcium
can be obtained from fortified rice, soy and almond
milks, and fortified juices, but absorption of calcium is
less efficient from plant beverages.® Magnesium intake
also is comparable from plant-based milk alternatives.
However, vitamin D and potassium amounts vary
across these milk alternatives (see Appendix E-3.6:
Dairy Group and Alternatives, Table 3). Calorie levels
also are higher for most of the plant-based alternative
milk products for a given calcium intake level. In other
words, to obtain a comparable amount of calcium as
one cup equivalent for non-fat fluid milk, the portion
size required to meet the calcium intake need results in
higher energy intake (see Appendix E-3.6: Dairy
Group and Alternatives, Table 4).

Currently, the U.S. population consumes the
recommended 3 cup equivalents per day as 53 percent
fluid milk, 45 percent cheese, and 2 percent as yogurt.
Through the food pattern modeling, the DGAC
examined the effect on nutrient intake if fluid milk
were to be increased and cheese decreased. Increasing
the proportion of fat-free milk, while decreasing the
proportion of cheese, would increase the intake of
magnesium, potassium, vitamin A, vitamin D and
would decrease intake of sodium and saturated fat (see
Appendix E-3.6: Dairy Group and Alternatives, Table
5). A potential approach to increasing intake of
shortfall nutrients and nutrients of public health
concern while simultaneously decreasing intake of
overconsumed nutrients of public health concern would
be to increase intake of fat-free or low-fat fluid milk in
lieu of cheese.

If milk is completely eliminated from the diet and
replaced by soft drinks, fruit drinks, sports beverages,
and other sugar-sweetened beverages, diet quality
deteriorates significantly, making it very hard for
individuals to meet nutrient recommendations (see
Appendix E-3.6: Dairy Group and Alternatives, Table
6). Indeed, among U.S. adolescents, milk consumption
is very low, as are intakes of the “shortfall” nutrients.
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Protein Foods—Protein Foods comprise a broad group
of foods including meat, poultry, fish/seafood, eggs,
soy,” nuts, and seeds. Dairy also contains protein, but
since it has its own food group, its nutrient
contributions are counted in its own group. The
inclusion of both animal and non-animal protein foods
allows vegetarian options to be accommodated. In
addition to providing essential amino acids, some
protein foods are important sources of iron, and iron is
a shortfall nutrient and nutrient of public health
concern among adolescent and adult females. Meat
foods in the protein group provide heme iron, which is
more bioavailable than non-heme plant-derived iron.
Heme iron is especially important for young children
and women who are pregnant.

Nearly 80 percent of boys and 75 percent of girls ages
1 to 3 years meet or exceed the protein foods
recommendation of 2 ounce equivalents per day
(Figure D1.20). Similarly, more than 60 percent of
boys and girls ages 4 to 8 years meet or exceed the
recommended intake of 3 to 4 ounce equivalents per
day. Intake declines somewhat for boys and girls ages 9
to 13 years, as approximately 40 percent and 45 percent
meet or exceed the recommended 3 ounce equivalents
per day. Although nearly 60 percent of adolescent
males ages 14 to 18 years meet the 5.5 to 6.5 ounce
equivalents per day recommendation, less than 25
percent of females ages 14 to 18 meet their 5-5.5 ounce
equivalents per day recommendation. Intakes begin to
increase again for adult males across the age
distribution, and about 62 percent of males ages 31 to
50 and 78 percent of males 51 to 70 years meet the 5.5-
6.5 ounce equivalents per day intake recommendation.
For adult females ages 19 to 30 years, slightly more
than 40 percent meet the 5 to 5.5 ounce equivalents per
day recommendation and approximately 50 percent of
those ages 31 to 50 and about 50 percent of those 51 to
70 years meet the recommendation. Protein foods
intake declines in both men and women older than age
71 years; about 30 percent of women and about 50
percent of men meet the recommendation. Across all
age groups and in both males and females, nearly 60
percent of the U.S. population meets the protein foods
intake recommendation. Although some groups in the

* Soy foods in the Protein Foods group include foods and
ingredients such as tofu, soy noodles, soy flours, and soy
protein isolates. Fortified soymilk is part of the Dairy group.
Edamame and whole soybeans are part of the vegetable
legume subgroup.
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U.S. population do not consume recommended
amounts from the protein foods group, intakes of
protein (as grams/day) are adequate across the
population and protein is not a shortfall nutrient.
Notably, protein intake also comes from dairy and
grains in addition to the foods included in the protein
foods group.

Most of the protein foods intake across all age groups
and for both males and females comes from meat,
poultry, and eggs (Figure D1.21). Nearly 80 percent of
the U.S. population meets the intake recommendation
for this protein foods subgroup (although less so for
adolescent girls and older women).

In 2010, the DGAC recommended that seafood intake
be increased to eight ounces per week for adults. In
reviewing the WWEIA/NHANES data, the DGAC
2015 found that the U.S. population has low seafood
intake. Across all age groups and for both males and
females, only 10 percent of the population meets the
2010 intake recommendations (Figure D1.22). Intake is
highest in adult men and women, but remains very low.
In the highest intake group, males ages 51 to 70 years,
21 percent of the population meets the intake
recommendation.

In addition to reviewing WWEIA/NHANES data, the
2015 DGAC considered the potential influence on diet
quality of substituting seafood for terrestrial animal
foods (e.g., beef, poultry, pork, game meats). This
question was addressed by the 2010 DGAC through a
modeling analysis, and the 2015 DGAC decided to
bring forward those modeling results. These results
indicate seafood could be increased to 8 ounces per
week (for adults) with no negative impact on nutrient
adequacy.>*? E310 This 8 ounce amount contributes
energy, protein, selenium, vitamin D, and vitamin B-
12. With respect to fatty acids, fish is rich in the long-
chain eicosapentanoic acid (EPA) and docosahexonoic
acid (DHA) and has a higher proportion of total fatty
acids coming from polyunsaturated and
monounsaturated fatty acids relative to saturated fatty
acids. The 2015 DGAC also has examined the
sustainability of fish production and consumption, and
these results are discussed in Part D. Chapter 5: Food
Sustainability and Safety.

Nuts, seeds, and soy—Nuts, seeds, and soy provide

protein, selenium, polyunsaturated fatty acids, fiber,
magnesium, and zinc. Nuts, seeds, and soy are less
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commonly consumed protein foods (Figure D1.23).
Even so, overall approximately 40 percent of the U.S.
population meets or exceeds the food pattern
recommended intake of these protein foods.

Empty calories—Solid fats that occur naturally in
foods such as meat, dairy, and some tropical foods
(e.g., coconut), and sugars that are added to foods
either by the consumer or by food manufacturers are
referred to as “empty calories” because both provide
calories, but few or no nutrients. For the purposes of
the USDA Food Pattern Food Groups, the term solid
fats and added sugars is an analytic grouping, but going
forward for 2015, the DGAC has elected to use the
term “empty calories.”

Calories from solid fats and added sugars are included
for the USDA Food Patterns because they are a
component of the diet that should be limited because
they are not nutrient-dense and the solid fats contribute
to saturated fat intake, which is overconsumed in the
U.S. population (see Nutrient Intake/Nutrients of
Concern section, Questions 1 and 2). Solid fats and
added sugars are not food groups on their own, as are
protein foods, dairy, grains, fruits, and vegetables, but
they are included in the Food Patterns because they are
an integral component of many foods consumed by the
U.S. population either because they occur naturally (in
the case of some solid fats) or they are added to foods,
such as added sugars or fat added during processing,
cooking, or other aspects of food preparation.
Additional details about added sugars and saturated fat
are provided in Part D. Chapter 6: Cross-Cutting
Topics of Public Health Importance.

Because added sugars and solid fats are not nutrient
dense and solid fats contribute to saturated fat intake,
the USDA Food Patterns recommend that intake be
limited. The guidance on the approximate amounts of
solid fats and added sugars that can be part of a
healthful diet is as follows: children ages 2 to 8 years:
120 calories per day; children 9 to 13 years: 120 to 250
calories per day; girls ages 14 to 18 years: 120 to 250
calories per day; boys ages 14 to 18: 160 to 330
calories per day; adult women: 120 to 250 calories per
day; and adult men: 160 to 330 calories per day. Intake
limits varies by age and sex and are based on residual
calories after all food group intakes are met. The intake
limits include solid fats and added sugars from all
sources in the diet: from sugar in sugar-sweetened
beverages, including coffee and tea, and breakfast
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cereals, to solid fats in burgers, sandwiches, and pizza,
to the combination of solid fats and added sugars in
snacks and desserts such as cookies, cakes, ice cream,
and donuts. Question 11 of the Food Categories section
of this Chapter provides information on food sources of
solid fats and added sugars.

The intake of solid fats and added sugars is very high
across all age groups and for both males and females in
the United States, with nearly 90 percent exceeding the
recommended daily limits (Figure D.1.24). Particularly
noteworthy is that nearly 100 percent of boys and girls
ages 1 to 3 and 4 to 8 years exceed the recommended
limit for solid fats and added sugars (see Part B.
Chapter 6: Cross-Cutting Topics of Public Health
Importance).

For additional details on this body of evidence, visit:

e Usual Dietary Intakes: Food Intakes, U.S.
Population, 2007-10: Applied Research Program.
National Cancer Institute; [updated May 22, 2014].
Available from:
http://appliedresearch.cancer.gov/diet/usualintakes/
pop/2007-10/.

e Appendix E-3.2 USDA Food Pattern Modeling
Report: Food Group Contributions

e Appendix E-3.6 USDA Food Pattern Modeling
Report: Dairy Group and Alternatives

e Food Patterns Equivalent Intakes from Food:
Consumed per Individual, 2009-10. U.S.
Department of Agriculture, Agricultural Research
Service, Food Surveys Research Group. Available
from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
23868.

e Seafood Food Pattern Modeling Report for the
2010 Dietary Guidelines Advisory Committee.
USDA and HHS, 2010, Appendix E 3.10 USDA
and HHS, 2010, Appendix E 3.10. Available from:
http://www.cnpp.usda.gov/sites/default/files/dietar
y_guidelines_for americans/AppendixE-3-10-
Seafood.pdf.

e Replacing all Non-Whole Grains with Whole
Grains Food Pattern Modeling Report for the 2010
Dietary Guidelines Advisory Committee. USDA
and HHS, 2010, Appendix E3.7. Available from:
http://www.cnpp.usda.gov/sites/default/files/dietar
y_guidelines_for americans/AppendixE-3-7-
Grains.pdf.
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e Alternatives for Enriched Grains in Food Intake
Patterns Analysis for the 2005 Dietary Guidelines
Advisory Committee. U.S. HHS and USDA, 2005,
appendix G-2. Available from:
http://www.health.gov/dietaryguidelines/dga2005/r
eport/HTML/G2_Analyses.htm#alternativegrain.

Question 8: What are the trends in USDA Food
Pattern food group consumption by the U.S.
population?

Source of Evidence: Data analysis

Conclusion

The U.S. population has made few dietary changes
over time:

e  Fruit intake has remained low but stable.

e Vegetable intake has declined, particularly
among children of all ages, adolescents, and
young adult males.

e Whole grain intake has slightly increased
between 2001-2004 and 2007-2010,
particularly among middle aged and older
adults.

e Dairy intake has been relatively constant over
time, but has decreased for girls ages 4 to 8
years and young adult males, and has increased
for adults ages 51 to 70 years.

e Added sugars intake has decreased for both
males and females across all age groups
between 2001-2004 and 2007-2010, but intakes
still exceed the limit in the USDA food
patterns.

Implications

Individuals and families must make conscious and
focused decisions about choosing nutrient-dense foods.
In addition, to continue progress toward consumption
of a healthy diet among all age and sex groups, action
is needed along the entire food processing, delivery,
and service supply chain in order to provide the U.S.
population with affordable and accessible foods that
are nutrient dense and low in added sugars and sodium.

Poor nutritional intake is linked to numerous diet-

related chronic diseases (see Part D. Chapter 2:
Dietary Patterns, Foods and Nutrients, and Health
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Outcomes) and the prevalence of these conditions is
too high in the United States (see Health Conditions
section, Questions 15 to 17, below). The health of the
nation hinges in part on improving dietary intake at
individual and population levels, and changes in line
with those suggested here could have a measurable
positive impact on the health of the population.

Given the complexity of dietary behavior change,
consumers will need access to evidence-based
educational resources and intervention programs and
services in public health and healthcare settings to
facilitate adoption and maintenance of healthy dietary
behaviors. (See Part D. Chapter 3: Individual Diet
and Physical Activity Behavior Change for discussion
of what works at the level of individual behavior
change.) In addition, these efforts should be
complemented with research-driven environmental
strategies that make access to affordable healthy foods
possible in retail, community, worksite, and
educational settings. (See Part D. Chapter 4: Food
Environment and Settings for discussion of effective
environmental approaches to promote dietary change
across the lifespan.)

Review of the Evidence

This question was answered using data from WWEIA,
NHANES dietary survey data and the National Cancer
Institute’s examination of usual intake distributions for
2001-2004% and 2007-2010.%!

Fruit—Fruit intake remained relatively stable across
the 2001-2004 and 2007-2010 time periods (Figure
D1.25). The only group with significant changes over
time was males ages 31 to 50 years, for whom mean
fruit intake decreased.

Vegetables—Vegetable intake declined from 2001-
2004 to 2007-2010 (Figure D1.26). Across the overall
population, the mean daily vegetable intake
significantly declined. Significant declines in mean
intake occurred among males ages 1 to 3,4 to 8, 9 to
13, 14 to 18, and 19 to 30 years. For females,
significant decreases in mean vegetable intake occurred
for those ages 1 to 3, 4 to 8, and 9 to 13 years.

Grains (whole and refined)—Whole grain intake
significantly increased among the overall population
between 2001-2004 and 2007-2010 (Figure D1.27).
Among males, significant increases in mean intake
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occurred for those ages 1 to 3,4 to 8, 14 to 18, 31 to
50, and 51 to 70 years. Among females, significant
increases in mean whole grain intake occurred for those
ages 9 to 13, 19 to 30, 31 to 50, 51 to 70, and 71 years
and older (Figure D1.27). Similarly, refined grain
intake has declined in all age and sex groups between
2001-2004 and 2007-2010 (Figure D1.28).

Dairy—Dairy intake remained stable over the entire
population between 2001-2004 and 2007-2010 (Figure
D1.29). Significant declines in mean daily intake
occurred between the two time periods for males ages
19 to 30 years and females ages 4 to 8§ years.
Significant increases in mean daily dairy intake
occurred for both males and females ages 51 to 70
years.

Protein Foods—Protein food intake remained
relatively stable for the U.S. population between 2001-
2004 and 2007-2010 (Figure D1.30). Females ages 31
to 50 and 51 to 70 years had significantly higher mean
intake in 2007-2010 compared to 2001-2004. These
were the only groups with any significant change over
time.

Added Sugars—Some improvements have been made
in added sugars intake, with noticeable declines in
mean intakes for all age groups and among both males
and females when comparing 2007-2010 data with
2001-2004 data (Figure D1.31). As seen in Figure
D1.31, intakes of added sugars are still very high,
however, and are well above recommended limits, but
the improvements provide some optimism for
improved diets.

For additional details on this body of evidence, visit:

o Usual Dietary Intakes: Food Intakes, US
Population, 2007-10: Applied Research Program.
National Cancer Institute; [updated May 22,
2014]. Available from:
http://appliedresearch.cancer.gov/diet/usualintakes
/pop/2007-10/.

e Usual Dietary Intakes: Food Intakes, US
Population, 2001-04: Applied Research Program.
National Cancer Institute; [updated April 2, 2014].
Available from:
http://appliedresearch.cancer.gov/diet/usualintakes
/pop/2001-04/.
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FOOD CATEGORIES — CURRENT
INTAKES AND SOURCES OF ENERGY,
NUTRIENT, AND FOOD GROUP INTAKES

The food sources of nutrients and the patterns in which
they are consumed are informative in identifying
strategies to modify dietary intake and eating behaviors
and help Americans to choose and consume higher
quality diets. We examined four questions related to
the foods that are top contributors to intakes of energy,
food groups, and selected nutrients in the U.S. diet.
This section describes those food sources and the
implications for meeting recommended or optimal
intakes of various food groups and nutrients.

Question 9: What are current consumption
patterns by food categories (i.e., foods as
consumed) in the U.S. population?

Source of evidence: Data analysis
Conclusion

The mixed dishes food category, which includes foods
commonly used as entrees, such as sandwiches,
burgers, pizza, pasta or rice mixed dishes, stir-fries,
soups, and meat or poultry mixed dishes, is the major
contributor to three USDA Food Pattern food groups—
grains, vegetables, and protein foods. Fruit and fluid
milk intake are seldom consumed as part of mixed
dishes. The mixed dishes food category contributes
heavily to intake of energy, saturated fat, and sodium;
however, mixed dishes do provide vegetables, fiber,
grains, and dairy.

Implications

An important strategy for meeting recommended intake
levels of calories, saturated fat, and sodium is to
change the composition of mixed dishes that are high
in calories, saturated fat, and sodium to better meet
these nutrition goals. Food manufacturers and the food
service sector (e.g., restaurants, schools) should
reformulate mixed dishes to improve their nutritional
profiles. Americans should be encouraged to modify
recipes to lower the sodium and saturated fat content
when cooking, to use appropriate portion sizes, and
choose reformulated mixed dish options when
available.
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Review of the Evidence

These conclusions were reached by examining data
from the WWEIA Food Categories for the NHANES
2009-2010 dietary survey.® The WWEIA Food
Categories provide an application that allows analysts
to examine foods and beverages as consumed in the
U.S. diet. Each food or beverage item (as consumed)
that is included in WWEIA is placed in one of 150
mutually exclusive food categories. The focus of this
categorization system is on grouping similar foods and
beverages together based on usage and nutrient content.

An adaptation of the food categories was used by the
2015 DGAC for this analysis related to the
“sandwiches and burgers” and “salads” categories. We
placed all food items reported to be eaten as a
sandwich, burger, taco, or salad item into the
“sandwiches and burgers” or the “salads” categories
regardless of whether the components were reported as
separated ingredients or as a single combined item. For
example, a food reported as a “cheeseburger” (a single
item) would always be classified in the category of
“burgers, sandwiches, and tacos,” but a food reported
as the individual food items of a hamburger bun, a
hamburger patty, and cheese, eaten as a combination,
would have been classified in the categories of “rolls
and buns,” “ground meat,” and “cheese.” The
adaptation recoded these individually reported foods
that were eaten in combination to “burgers,
sandwiches, and tacos.” By doing this, the categories
used for this analysis more fully represented foods as
consumed rather than as ingredients.

The 150 categories from WWEIA were condensed into
9 major and 32 sub-categories for analysis of the
percent of total intake for energy, nutrients, and food
groups from each major and sub-category (see
Appendix E-2.7: Major categories and subcategories
used in DGAC analyses of WWEIA Food Categories).
Analysis was conducted for the population ages 2 and
older as a whole; analysis of the percent of energy
intake also was conducted for males and females ages 2
to5,6to 11, 12 to 19, 20 to 40, 41 to 50, 51 to 70, and
71 years and older; for race/ethnic groups including
Non-Hispanic Whites, Non-Hispanic Blacks, and
Hispanics ages 2 years and older; and for those with
incomes less than or equal to 185 percent, or greater
than 185 percent of the Poverty Index Ratio by three
age groups: 2 to 11, 12 to 19, and 20 years and older.
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WWEIA data show that Americans consume a
substantial amount of foods in the form of mixed
dishes (Figure D1.32). More specifically, 31 percent of
vegetables, 45 percent of grains, 30 percent of dairy,
and 45 percent of protein foods come from mixed
dishes. Mixed dishes (which include foods such as
sandwiches, burgers, pizza, pasta or rice mixed dishes,
stir-fries, soups, and meat or poultry mixed dishes)
make up 28 percent of total energy intake. Of note,
only small amounts of fruits (1 percent) and fluid milk
(3 percent) are consumed in mixed dishes—most are
consumed as single food items, such as an apple or
glass of milk (see Appendix E-2.8: Percent of total
Jfood group intake, 2009-2010, for U.S. population
ages 2 years and older, from WWEIA Food
Categories).

When mixed dishes contribute to dairy foods, the
majority of intake is in the form of cheese. Data show
that about two-thirds of all cheese intake is from mixed
dishes such as pizza, burgers, sandwiches, and
casseroles. Given that cheese is generally higher in
saturated fat and sodium and lower in potassium and
vitamin D than is fluid milk (see Question 7b, above,
and Appendix E-3.6: Dairy Group and Alternatives),
modifying the types of cheese products used in these
mixed dishes to lower fat and sodium versions would
improve their nutritional profile.

When mixed dishes contribute to the grains group, a
larger percentage of refined (48 percent) than whole
(19 percent) grains are consumed as part of these
dishes. Substitution of whole for refined grains in
mixed dishes such as burgers, sandwiches, pizza, and
casseroles containing pasta or rice could improve the
nutritional profile of grains that are consumed this way.

Although mixed dishes account for a substantial
amount of intake of some overconsumed nutrients (43
percent of sodium, 36 percent of saturated fat), they
also account for 28 percent of fiber, 29 percent of
calcium, 24 percent of potassium, and 16 percent of
vitamin D, all of which are underconsumed nutrients.
Other food categories that contribute substantially to
overall energy, sodium, saturated fat, and added sugars
intake are discussed in the following two questions—
Question 10: “What are the top foods contributing to
energy intake in the U.S. population?” and Question
11: “What are the top foods contributing to sodium,
saturated fat, and added sugars intake in the U.S.
population?”
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For additional details on this body of evidence, visit:

e What We Eat in America. Food Categories for the
NHANES 2009-2010 dietary survey. Available
from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
23429.

e Appendix E-2.7: Major categories and
subcategories used in DGAC Analyses of WWEIA
Food Categories

e Appendix E-2.8: Percent of total food group intake,
2009-10 for U.S. population ages 2 years and older

Question 10: What are the top foods
contributing to energy intake in the U.S.
population?

Source of evidence: Data Analysis
Conclusion

Seventy-five percent of total energy intake in the U.S.
population comes from 16 of the 32 food sub-
categories, with mixed dishes, snacks and sweets, and
beverages together contributing to more than half (56
percent) of energy intake in the U.S. population.

Implications

The foods with the highest contribution to energy
intake are burgers, sandwiches, and tacos; desserts and
sweet snacks; and sugar-sweetened beverages. Given
the link to energy intake, reduced consumption of these
foods and beverages or modifying the ways these foods
are prepared, as well as consumption of smaller portion
sizes, may help prevent excess weight gain or may help
with weight reduction.

Public health strategies (e.g., programs, regulations,
and policies) and product reformulation are needed to
help individuals achieve recommendations.

Review of the Evidence

These conclusions were reached by examining data
from the WWEIA Food Categories for the NHANES
2009-2010 dietary survey,® as described in relation to
question 9 (current consumption patterns by food
categories in the U.S. population).
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The top foods contributing to energy intake in the U.S.
population are concentrated in several food categories,
as shown in Figure D1.33. Three food categories
account for more than half (56 percent) of all energy
consumed: 1) Mixed dishes (which include foods such
as sandwiches, burgers, pizza, pasta or rice mixed
dishes, stir-fries, soups, and meat or poultry mixed
dishes); 2) snacks and sweets, (which includes foods
such as chips, cakes, pies, cookies, doughnuts, ice
cream, and candy), and 3) beverages other than milk
and 100% fruit juice (such as soft drinks, fruit drinks,
coffee and tea, and alcoholic beverages) .

Examining energy intake from the more specific 32
food subcategories shows that almost half of total
energy intake comes from just 7 of these sub-categories
(Table D1.12): Burgers and sandwiches (13.8 percent);
desserts and sweet snacks (8.5 percent); sugar-
sweetened beverages (6.5 percent); rice, pasta, and
grain-based mixed dishes (5.5 percent); chips, crackers,
and savory snacks (4.6 percent); pizza (4.3 percent);
and meat, poultry, and seafood mixed dishes (3.9
percent). Further examination of the 32 subcategories
shows that 75 percent of all energy intake comes from
the 7 subcategories previously described, plus
vegetables (including starchy vegetables), alcoholic
beverages, yeast breads and tortillas, whole and 2
percent milk and yogurt, breakfast cereals and bars,
poultry, and candy and sugars.

As noted in Question 9, (current consumption patterns
by food categories in the U.S. population), some of the
food sub-categories that provide substantial amounts of
energy also provide underconsumed food groups and
nutrients. On the other hand, several of these
subcategories, notably desserts and sweet snacks and
sugar-sweetened beverages, tend to contribute to
energy intake with little contribution to underconsumed
food groups (see Appendix E-2.8: Percent of total
food group intake, 2009-2010, for the U.S. population
ages 2 years and older, from WWEIA Food
Categories) and nutrients (see Appendix E-2.9:
Percent of total energy and nutrient intake, 2009-
2010, for the U.S. population ages 2 years and older,
from WWEIA Food Categories), but major
contributions to one or more overconsumed food
components (see Question 11: What are the top foods
contributing to sodium, saturated fat, and added sugars
intake in the U.S. population?).
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Analysis of the food sources of energy by age and sex
groups showed the expected higher percent of energy
from dairy among children, especially young children,
but no other major differences. Analysis by
racial/ethnic groups and by income groups did not
show major differences (see Appendix 2.10: Percent of
total energy intake, 2009-2010, for agel/sex groups of
the U.S. population, from WWEIA Food Categories,
Appendix E-2.11: Percent of total energy intake,
2009-2010, for raciallethnic groups of the U.S.
population, from WWEIA Food Categories, and
Appendix E-2.12: Percent of total energy intake,
2009-2010, for agelincome groups of the U.S.
population, from WWEIA Food Categories).

For additional details on this body of evidence, visit:

e What We Eat in America. Food Categories for the
NHANES 2009-10 dietary survey. Available from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
23429.

e Appendix E-2.7: Major categories and
subcategories used in DGAC Analyses of WWEIA
Food Categories

e Appendix E-2.8: Percent of total food group intake,
2009-2010, for U.S. population ages 2 years and
older, from WWEIA Food Categories

e Appendix E-2.9: Percent of total energy and
nutrient intake, 2009-2010, for the U.S. population
ages 2 years and older, from WWEIA Food
Categories

e Appendix E-2.10: Percent of total energy intake,
2009-2010, for age/sex groups of the U.S.
population, from WWEIA Food Categories

e Appendix E-2.11: Percent of total energy intake,
2009-2010, for racial/ethnic groups of the U.S.
population, from WWEIA Food Categories

e Appendix E-2.12: Percent of total energy intake,
2009-2010, for age/income groups of the U.S.
population, from WWEIA Food Categories

Question 11: What are the top foods
contributing to sodium, saturated fat, and
added sugars intake in the U.S. population?
Source of Evidence: Data analysis
Conclusion

Mixed dishes are the largest contributor to intake of

sodium (44 percent) and saturated fat (38 percent).
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Sodium and saturated fat have both been identified as
nutrients of concern for overconsumption. Within
mixed dishes, the sub-category of burgers and
sandwiches is the largest contributor for both nutrients.

Sodium is ubiquitous in the food supply and many food
categories contribute to intake.
Beverages supply 47 percent of added sugars intake.

Snacks and sweets also are a major contributor to
added sugars (31 percent) and saturated fat intake (18
percent).

Implications

To decrease dietary intake from added sugars, the U.S.
population should reduce consumption of sugar-
sweetened beverages and of desserts and sweet snacks.

The U.S. population can use a variety of strategies to
reduce consumption of sodium, saturated fat, and
added sugars, including smaller portion sizes, reduced
frequency of consumption, and recipe modification.

Given the ubiquity of sodium in the food supply,
concerted efforts to reduce sodium in commercially
prepared and processed foods, as well as
encouragement of home cooking using recipes with
small amounts of sodium are needed to decrease intake
toward recommended levels.

Review of the Evidence

These conclusions were reached by examining data
from the WWEIA Food Categories for the NHANES
2009-2010 dietary survey,® as described in relation to
Question 9 (current consumption patterns by food
categories in the U.S. population).

The category of mixed dishes contributes substantially
more saturated fat (36 percent) and sodium (43 percent)
to diets of the U.S. population than does any other
category. Within this category, the largest share of both
saturated fat (19 percent) and sodium (21 percent)
comes from the subcategory of burgers, sandwiches,
and tacos. The other subcategories that also contribute
notable amounts of saturated fat and sodium are pizza
(approximately 6 percent for both); rice, pasta, and
other grain-based mixed dishes (5 percent and 7
percent); and meat, poultry, and seafood mixed dishes
(5 percent and 7 percent). Soups contribute a notable
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amount of sodium (4 percent) but less saturated fat (1
percent) (Figures D1.34 and D1.35).

Other food categories contributing substantial amounts
of saturated fat include snacks and sweets (18 percent),
protein foods (15 percent), and dairy (13 percent).
Within snacks and sweets, the subcategory providing
the largest share is desserts and sweet snacks (12
percent). Within protein foods, saturated fat comes
from meats, in general (3 percent), deli and cured
meats and poultry (3 percent), poultry (3 percent), and
eggs (3 percent), with seafood and nuts, seeds, and soy
each contributing less than 3 percent. Within the dairy
category, higher fat (whole and 2 percent) milk and
yogurt (7 percent) and cheese (4 percent) contribute the
most saturated fat.

Sodium is more ubiquitous in the food supply than are
other nutrients, and the food categories contributing the
highest amounts of sodium include protein foods (14
percent), grains (11 percent), vegetables (11 percent),
and snacks and sweets (8 percent). Sodium is
distributed throughout many food categories and
subcategories with the exception of fruits and fruit
juice, which are notably low in sodium (0.1 percent).

The distribution of added sugars in foods as consumed
differs from saturated fat and sodium (Figure D1.36).
The vast majority of added sugars intake comes from
the major categories of beverages (not including milk
and 100% fruit juice) (47 percent) and snacks and
sweets (31 percent). Grains, including breakfast cereals
and bars, contribute 8 percent, mixed dishes contribute
6 percent, and dairy, including sweetened flavored
milks and yogurts contribute only 4 percent of total
added sugars intake (see Appendix E-2.8: Percent of
total food group intake, 2009-2010, for the U.S.
population ages 2 years and older, from WWEIA
Food Categories).

Four additional questions were examined using the
WWEIA Food Categories data. They are:

11a. What is the current contribution of fruit products
with added sugars to intake of added sugars?

11b. What is the current contribution of vegetable
products with added sodium to intake of sodium?

11c. What is the current contribution of refined grains
to intake of added sugars, saturated fat, some forms of
polyunsaturated fat, and sodium?
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11d. What are the sources of caffeine from foods and
beverages on the basis of age and sex categories?

With regard to Question 11a, the DGAC found that:

Less than 1 percent of total added sugars come
from fruits and 100% fruit juice foods
(including fresh, canned, frozen, dried fruit and
fruit salads) (see Appendix E-2.8: Percent of
total food group intake, 2009-2010, for the
U.S. population ages 2 years and older, from
WWEIA Food Categories).

With regard to Question 11b, the DGAC found that:

11 percent of total sodium comes from all
vegetables (with starchy vegetables), including
beans and peas, vegetable mixtures, lettuce
salads, pasta sauces, and vegetable juice (see
Appendix E-2.9: Percent of total energy and
nutrient intake, 2009-2010, for the U.S.
population ages 2 years and older, from
WWEIA Food Categories).

When vegetables are categorized by starchy or

non-starchy, we found that:

o 7 percent of total sodium comes from all
vegetables, excluding starchy vegetables,
and

o 4 percent comes from starchy vegetables,
including French fries and other fried
potatoes, mashed potatoes, all other
potatoes, corn, and other starchy
vegetables.

With regard to Question 11c:
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The DGAC could not directly determine the
contribution of refined grains to the nutrients
of interest with the currently available data.
However, the food categories that make up
more than 90 percent of all refined grain intake
(i.e., burgers, sandwiches, and tacos; breads
and tortillas; rice and pasta mixed dishes;
desserts and sweet snacks; pizza; chips,
crackers, and savory snacks; quick breads; rice
and pasta; and meat, poultry, and seafood
mixed dishes) account for:

o 28 percent of all added sugars intake

o 47 percent of all saturated fat intake

o 50 percent of all sodium intake

(see Appendix E-2.8: Percent of total food
group intake, 2009-2010, for the U.S.
population ages 2 years and older, from
WWEIA Food Categories and Appendix E-
2.9: Percent of total energy and nutrient
intake, 2009-2010 for the U.S. population
ages 2 years and older, from WWEIA Food
Categories)

With regard to Question 11d, the DGAC found that
(Figure D1.37):

Among children and adolescents, sugar-
sweetened and diet beverages and coffee and
tea contribute to overall caffeine intake at
approximately equal levels.

Among adults, the primary sources of caffeine
from all foods and beverages are coffee and
tea.

For additional details on this body of evidence, visit:

What We Eat in America. Food Categories for the
NHANES 2009-10 dietary survey. Available
from:
http://seprl.ars.usda.gov/Services/docs.htm?docid
=23429.

Appendix E-2.7: Major categories and
subcategories used in DGAC analyses of WWEIA
Food Categories

Appendix E-2.8: Percent of total food group
intake, 2009-2010, for the U.S. population ages 2
years and older, from WWEIA Food Categories
Appendix E-2.9: Percent of total energy and
nutrient intake, 2009-2010, for the U.S.
population ages 2 years and older, from WWEIA
Food Categories

Question 12: What is the contribution of
beverage types to energy intake by the U.S.
population?

Source of evidence: Data analysis

Conclusion

Beverages contribute 19 percent of total energy intake.
Of this 19 percent of energy, major sources are sugar-
sweetened beverages (35 percent), milk and milk
drinks (26 percent), and 100% fruit juices (10 percent).
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Implications

The beverages that contribute the most to energy
intake, particularly sugar-sweetened beverages, are
those that are not nutrient dense and could be targeted
for reduction. Others, like milk, fortified low-and non-
fat milk, and milk beverage are good sources of key
nutrients. Modifying the types of beverages consumed
can reduce calories (e.g., switching from sugar-
sweetened beverages to water) or improve nutrient
intakes (e.g., switching from sugar-sweetened
beverages to low-fat or fat-free milk). This may be an
important strategy for individuals who need to reduce
their energy intake and/or control their weight. Public
health strategies (e.g., programs, regulations, and
policies) are needed to reduce consumption of sugar-
sweetened beverages.

Strategies are needed to encourage the U.S. population
to drink water when they are thirsty. Water provides a
healthy, low-cost, zero-calorie beverage option. Free,
clean water should be available in public settings, as
well as child care facilities, schools, worksites,
publically funded athletic stadiums and arenas,
transportation hubs (e.g., airports) and other
community places and should be promoted in all
settings where beverages are offered.

Review of the Evidence

These conclusions were reached by examining data
from the WWEIA Food Categories data from the
NHANES 2009-2010 dietary survey,® as described in
relation to question 9 (current consumption patterns by
food categories in the U.S. population). For this
question, a new grouping of all beverages, including
fluid milk and 100% fruit juice, was created. The
conclusions and details below are based on this
category of all beverages (see Appendix E-2.7: Major
categories and subcategories used in DGAC analyses
of WWEIA Food Categories).

All beverages account for about one-fifth (19 percent)
of total energy intake. Within that amount, about one-
third (35 percent) is from sugar-sweetened beverages,
mostly soft drinks and sweetened fruit drinks (see
Appendix E-2.9: Percent of total energy and nutrient
intake, 2009-2010, for the U.S. population ages 2
years and older, from WWEIA Food Categories).
About 20 percent of the calories from beverages come
from alcoholic beverages (21 percent), and milk and
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milk drinks made with whole and 2 percent fat (18
percent). About 10 percent of the calories from
beverages come from 100% fruit and vegetable juice
(10 percent), fat-free and low-fat milk and milk drinks
(8 percent), and coffee and tea (8 percent) (Figure
D1.38).

For additional details on this body of evidence, visit:

e What We Eat in America. Food Categories for the
NHANES 2009-10 dietary survey. Available from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
23429.

e Appendix E-2.7: Major categories and
subcategories used in DGAC analyses of WWEIA
Food Categories

e Appendix E-2.9: Percent of total energy and
nutrient intake, 2009-2010, for the U.S. population
ages 2 years and older, from WWEIA food
categories

EATING BEHAVIORS—CURRENT STATUS
AND TRENDS

Diet quality and energy balance directly affect health
and weight status. Eating behaviors, such as when
people eat (e.g., patterns of meals and snacks, meal and
snack frequency), meal skipping, and the locations
where food is obtained and consumed (e.g., retail and
restaurants) influence dietary intake and quality.
Assessing and understanding eating behaviors of the
U.S. population can shed light on ways to improve
food choices, weight status, and health outcomes of
Americans.

Question 13: What are the current status and
trends in the number of daily eating occasions
and frequency of meal skipping? How do diet
quality and energy content vary based on
eating occasion?

Source of evidence: Data analysis

Conclusion

The majority of the U.S. population consumes three
meals a day plus at least one snack. Children ages 2 to
5 years are most likely to consume three meals a day

and adolescent females, young adult males, non-
Hispanic Blacks, Hispanics, and individuals with lower
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incomes are least likely to consume three meals a day.
Trend data from 2005-2006 to 2009-2010 show little
change in meal and snack intake patterns.

Breakfast tends to have a higher overall dietary quality
because of its higher nutrient density compared to other
meals and snacks. Adolescents and young adults are
the least likely to eat breakfast. Snacks contribute about
one-fourth of daily energy intake for the U.S.
population and are lower in nutrients of concern
relative to energy intake than are meals. For young
children ages 2 to 5 years, 29 percent of daily energy is
from snacks.

Implications

Understanding eating behaviors is important for
designing and implementing strategies to reduce
obesity and other diet-related chronic diseases and for
improving overall health. Breakfast eating is associated
with more favorable nutrient intakes compared to
nutrient intakes from other meals or snacks.
Adolescents and young adults are the least likely to eat
breakfast, and targeted promotion efforts are needed to
reach these groups. For children and adolescents, the
school breakfast program is an important venue for
promoting breakfast consumption and efforts are
needed to increase student participation rates.

Americans are frequent snackers and snacks contribute
substantially to daily energy intake and tend to be
lower than meals in shortfall nutrients of public health
concern relative to energy intake. Because snack foods
and beverages are readily available and accessible in
multiple settings throughout the day, both population-
level environmental changes and individual behavioral
interventions and communications are needed to ensure
that healthy choices are available in these settings and
to minimize their contribution to excess energy intake.

Individuals with lower incomes are less likely to eat
three meals a day compared to higher income
individuals and low-income households are more likely
to be food insecure. The federal nutrition programs
play a key role in reducing food insecurity and
improving nutritional health.

Review of the Evidence
These conclusions were reached by examining existing

WWEIA NHANES data tables,® from NHANES 2009-
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2010 for current intakes, and WWEIA, NHANES
2003-2004, 2005-2006 and 2007-2008 data for trends.
Respondents self-identified the specific meal or snack
occasion for each food and beverage consumed.

Eating Occasions: Meals—Three meals a day is the
current norm for most of the U.S. population ages 2
years and older, with almost two-thirds (63 percent)
eating breakfast, lunch, and dinner (Figure D1.39).
However, there are differences by age, sex,
racial/ethnicity group, and income level. By age group,
consuming three meals a day follows a modest U-
shaped curve where it is most likely for children ages 2
to 5 years (84 percent). It then declines, and reaches its
lowest point during adolescence and young adulthood,
and then increases with age through the adult years.
Adolescent females (12 to 19 years) and young adult
males (20 to 29 years) are the most likely to not eat
three meals a day (49 percent). For all other age/sex
groups, eating three meals a day is reported by 59 to 73
percent of respondents. Eating only one meal a day is
most likely for young adult males (12 percent) and
adolescent females (10 percent). However, all but 1
percent of these respondents, consumed at least two or
more snacks a day (Table D1.13).

Among the U.S. population ages 2 years and older, 15
percent do not eat breakfast, 20 percent do not eat
lunch, and 7 percent do not eat dinner. Breakfast is
most likely to be skipped by young adults ages 20 to 29
years (28 percent of males, 22 percent of females) and
adolescents (25 percent of females, 26 percent of
males). Breakfast skipping declines sharply with
advancing age. Lunch is not eaten by 25 percent of
adolescent females and from 17 to 28 percent of all
adult age groups (Table D1.14).

Non-Hispanic whites are most likely to report
consuming three meals a day, across all
age/sex/racial/ethnic groups, with 68 percent reporting
breakfast, lunch, and dinner consumption. For non-
Hispanic Blacks, slightly less than half (48 percent)
consumed all three meals, and for all Hispanics,
slightly more than half (52 percent). Non-Hispanic
Blacks ages 12 to 19 years and 20 years and older, and
Hispanics ages 12 to 19 years, were least likely to
consume three meals a day (42 percent, 45 percent, and
45 percent, respectively) and most likely to consume
only one meal a day (18 percent, 11 percent, and 10
percent).®
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The percent of individuals consuming three meals a
day increases with higher income levels. For those
below 131 percent and from 131 to 185 percent of the
poverty threshold, 53 percent and 56 percent report
three meals a day, while for those above 185 percent of
the threshold, 70 percent report three meals a day. For
lower income individuals, the lower number of meals
consumed per day is much more evident for older
children and adults. Among children ages 2 to 5 years
in the three income groupings, 81 percent, 82 percent,
and 88 percent, respectively, report consuming three
meals a day, while for adults ages 20 years and older,
the corresponding percentages are 48 percent, 54
percent, and 70 percent, respectively.®’

Eating Occasions: Snacks—Nearly all of the U.S.
population ages 2 years and older consume at least one
snack a day (96 percent). The most common snacking
pattern for most age, sex, racial/ethnic and income
groups is two to three snacks per day. Females and
males ages 70 years and older are most likely to report
eating one or fewer snacks per day (26 percent), and
children ages 2 to 5 years are the least likely (10
percent). Children ages 2 to 5 years are most likely of
any age group to report four or more snacks per day,
across all racial/ethnic groups.®®

The number of individuals reporting one or fewer
snacks per day is highest (25 percent) for those below
131 percent of the poverty threshold, and lowest (17
percent) for those above 185 percent of the threshold.
Consumption of four or more snacks per day is lowest
(25 percent) for those below 131 percent of the poverty
threshold and highest (35 percent) for those above 185
percent of the threshold. However, for all income
groups, 2 to 3 snacks per day is the modal number and
similar across income groups (51 percent, 48 percent,
48 percent).%’

Trends—Trend data from NHANES from 2005-2006
to 2009-2010 show little change in number of daily
eating occasions or frequency of meal skipping (Table
D1.15).

Diet Quality and Energy Content by Eating
Occasion—For this analysis, diet quality is defined as
a comparison of nutrient or food group content to
energy content of a specified set of foods or beverages.
In this question, diet quality compares the proportion of
total nutrient intake at a given eating occasion to the
proportion of energy intake at that eating occasion.
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This analysis is summarized in Figure D1.40 and
described below. In looking at this Figure, it should be
noted that percent of total intake of nutrients of concern
are shown in comparison to percent of total energy. If a
nutrient is above the energy line, the meal/snack is a
relatively higher source of that nutrient. If it is below
the energy line, it is a relatively lower source.

Breakfast has a higher overall diet quality compared to
lunch, dinner or snacks. Breakfast consists of 15 to 20
percent of the day’s total energy intake (Table D1.16)
but has a higher percent of nutrients. For all the
shortfall nutrients of public health concern (fiber,
folate, vitamin D, calcium, iron, and potassium), a
higher percent of the day’s total intake was consumed
compared to the percent of energy consumed (Figure
D1.40)

Among the U.S. population ages 2 years and older,
about one fourth (24 percent) of daily energy intake is
consumed at lunch and about one-third (35 percent) is
consumed at dinner (Table D1.16). In terms of dietary
quality, lunch is neutral, with similar percents of total
nutrients and energy intakes for most nutrients. Dinner,
which provides the greatest amount of daily total
energy intake, has a higher percent of fiber, and
potassium in comparison to percent energy, but
calcium and several other nutrients are lower in
comparison to percent energy. Sodium and saturated fat
are higher as a percent of their total intakes than is
energy intake. Further, the percent of total daily intake
of sodium and saturated fat consumed at dinner is
higher compared to other meals and snacks (Figure
D1.40).

About one-fourth (24 percent) of daily energy intake
comes from snacks. For young children ages 2 to 5
years, 29 percent of daily energy is from snacks (Table
D1.17). Snacks provide the lowest percent of key
nutrients (protein, iron, vitamin D, fiber, and
potassium) relative to the percent of energy provided.
Snacks provide 42 percent of the daily intake of added
sugars. A lower percent of total sodium than of energy
is provided by snacks. Snacks provide roughly the
same percent of total intake of calcium as they do
energy. This is also true of saturated fat for females
(Table D1.17).
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For additional details on this body of evidence, visit:

e Percent of the U.S. population consuming or
skipping meals and snacks, 2001-2002, 2005-2006,
2007-2008, and 2009-2010 by age/sex groups,
race/ethnicity, and percent of the poverty threshold.
Available from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
18349.

e Percent of total energy and nutrient intake by
meal/snack, 2001-2002, 2005-2006, 2007-2008 and
2009-2010 by age/sex groups, race/ethnicity, and
percent of the poverty threshold. Available from:
http://seprl.ars.usda.gov/Services/docs.htm?docid=
18349.

Question 14: What are the current status and
trends in the location of meal and snack
consumption and sources of food and
beverages consumed at home and away from
home? How do diet quality and energy content
vary based on the food and beverage source?

Source of evidence: Data analysis
Conclusion

About two-thirds of the calories consumed by the U.S.
population are purchased at a store (69 percent), such
as a grocery store or supermarket, and consumed in the
home. The percent of calories eaten away from home
(32 percent) has remained about the same since 2003-
2004.

Food group and nutrient quality as measured by the
Healthy Eating Index (HEI) vary by where food is
obtained. Despite this, no matter where the food is
obtained, diet quality of the U.S. populations does not
meet recommendations for fruit, vegetables, dairy,
whole grains, and exceeds recommendations for
sodium, saturated fats, refined grains, solid fats, and
added sugars.

Implications

The overall diet quality of the U.S. population’s dietary
patterns, regardless of where the food is purchased and
eaten, is of major public health concern. Given that
fruit, vegetables, dairy, and whole grains are consumed
in less than recommended amounts and that sodium,
saturated fats, refined grains, solid fats, and added
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sugars exceed recommended levels, urgent action is
needed at individual and population levels to alter food
purchasing and consumption habits.

Efforts are needed by the food industry and food retail
(food stores and restaurants) sectors to market and
promote healthy foods. The general public needs to be
encouraged to purchase these healthier options. Making
healthy options the default choice in restaurants (e.g.,
fat-free/low-fat milk instead of sugar-sweetened
beverages, and fruit and non-fried vegetables in
Children’s Meals, whole wheat buns instead of refined
grain buns for sandwich meals) would facilitate the
consumption of more nutrient dense diets. Food
manufacturers and restaurants should reformulate foods
to make them lower in overconsumed nutrients
(sodium, added sugars and saturated fat) and calories
and higher in whole grains, fruits and vegetables.

In addition, Federal regulations for food labeling need
to be updated. Food labels are an important tool to
enable the public to f