DRIs AND DGA:s:
MEETING NUTRIENT NEEDS IN A
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SESSION OBJECTIVES

The objectives of this session are to understand how the Dietary
Reference Intakes and Dietary Guidelines for Americans interface with
risk of chronic disease and the implications of a changing food system

on meeting nutritional needs. The session will provide an overview of
the:

e historical precedent for considering chronic disease in establishing
nutrient intake recommendations;

* DRI Framework for establishing nutrient intake values; and

* intersection between nutrient requirements, dietary guidance, and
the food system.



Origin of the RDAs
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* 1941 -1943: DEVELOPMENT OF THE RDAs

—Request from the National Defense Advisory
Commission to the National Academy of Sciences to
review nutrient requirements

— First RDAs published in 1943

* Included energy, protein, iron, calcium, vitamins A and
D, thiamin, riboflavin, niacin, and vitamin C CONTRAST
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RECOMMENDED DIETARY ALLOWANCES 194 3-
1974

* The goal of the RDAs was to recommended intake levels for maintenance of good
nutritional status for the general population.

* Allowances were established to maintain good nutrition in the total population;
not to meet the needs of the average individual.

* To meet these goals, the RDAs included a margin of safety above the minimal
requirement — but not to account for disease states or frank deficiency disease.



OUTCOMES OF THE RDAs:
STANDARDIZED FOOD FORTIFICATION AND ENRICHMENT

1924 - VOLUNTARY ADDITION OF IODINE TO SALT

1933 - FORTIFICATION OF MILK WITH VITAMIN D
* [rradiation of milk or feeding cows irradiated yeast
* Later by addition of vitamin D concentrate to milk

1940 - COMMITTEE ON FOOD RECOMMENDED ADDITION OF THIAMIN,
NIACIN, RIBOFLAVIN, AND IRON TO FLOUR (FDA STANDARD OF IDENTIFY
FOR “ENRICHMENT” INTRODUCED IN  1941)

1940 - FDA DECISION TO NOT MAKE FORTIFICATION MANDATORY



OUTCOMES OF THE RDAs:
FOOD GUIDANCE SYSTEMS

1945 1980 2015



1943 - 1989

Over the decades, as nutritional deficiencies receded from
public health concern, risk of chronic disease began to
emerge as a new public health problem.




CHANGES IN THE LANDSCAPE OF NUTRITION AND
HEALTH

e 1988 Surgeon General’s Report on Nutrition and Health
e 1989 Diet and Health Report

“As problems of nutritional deficiency have diminished in the U.S., they have been replaced by problems of
dietary imbalance and excess”. U.S. Surgeon General C. Everett Coop, 1988

Prevalence’ of Self-Reported Obesity Among U.S. Adults by State and Territory, BRFSS

1986 2018

tPrevalence estimates
reflect BRFSS
methodological changes
started in 2011. These
estimates should not be
compared to prevalence
estimates before 2011.



OBESITY IS A MAJOR RISK FACTOR IN MANY
CHRONIC DISEASES

* Type 2 diabetes
* Hypertension
e Cardiovascular disease

e Cancer

Because chronic disease is long-term, even if obesity prevalence
stabilizes or decreases in the near term, the risk of chronic disease will
remain in the population at large.



SHIFTING THE CONVERSATION ABOUT
NUTRITIONAL HEALTH IN AMERICA

1990 Legislation
* National Nutrition Monitoring and Related Research Act (NNMRRA)

* Legislative mandate to ensure that federal dietary guidance is
consistent with the Dietary Guidelines for Americans and is
scientifically accurate

1994 Action
e How Should the RDAs be Revised?

* “We now understand not only that nutrients are essential for growth
and development and health maintenance, but also that some play a
role in the reduction of risk of chronic disease”.



DIETARY REFERENCE INTAKES:
BEYOND THE RDAS
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* Concept of a safe intake range Oetcier

* Predicts a low probability of nutrient
inadequacy or excess intake
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Source: Institute of Medicine. 2002/2005. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and
Amino Acids. National Academies Press, Washington, DC. Reprinted with permission from National Academy of Sciences, Courtesy of the National
Academies Press, Washington, D.C.



CHRONIC DISEASE RISK AND THE DRI
PROCESS

* THE FIRST DRI VALUES INCLUDED RECOMMENDATIONS FOR 35
MICRONUTRIENTS, ENERGY, CARBOHYDRATE, FIBER, FAT, FATTY
ACIDS, PROTEIN, AND AMINO ACIDS.

—The paradigm included a mechanism for deriving reference values for non-
essential functional dietary components, e.g. isoflavones, flavonoids, and
carotenoids.

—However, it was not always possible to derive an RDA for some nutrients and
food substances

—In some cases, the UL was used to denote a level of risk for a health outcome;
in other cases, no risk from high intakes was indicated.



SHORTFALLS IN THE DRI MODEL

* Non-essential dietary components are not nutrients of adequacy, and
thus do not fit the traditional DRI model, which is based on an intake
distribution curve

* For food components and nutrients with potential chronic disease
endpoints, the only DRI value that could be assighed was the
“adequate intake” or Al

—Cannot estimate the prevalence of adequate intakes for chronic disease risk
on a population basis



MODIFYING THE DRI PROCESS FOR CHRONIC

DISEASE ENDPOINTS

* A National Academies expert panel undertook a review
of options for ways to include chronic disease endpoints
in future DRI reviews. Two conceptual challenges were
identified:

—Evaluating dietary intake measures to establish a dose-
response or causal relationship with health outcomes

—ldentifying and measuring chronic disease outcomes, e.g.
surrogate markers, intermediate endpoints, or biomarkers of
long-term intake




FINDINGS

* No single approach accurately measures dietary intake, thus each methodology
must be assessed on its own merits
e Studies that measure qualified surrogate markers should be considered for

establishing causal relationships, however, non-qualified intermediate markers
could lead to serious misinterpretation by users of the DRIs.

* Advanced tools are needed in the systematic review component:
 GRADE
* An approach for grading certainty in associations between exposure and
health outcome

* Evidence is rated by outcome and study design

» At least a moderate rating for relevant evidence is needed to show a causal
relationship.



APPLICATION TO THE DRI PROCESS

e DRIs for Sodium and Potassium (NASEM, 2019)

—Committee was charged to assess and update DRIs for sodium and potassium
and include consideration of:

* Indicators of deficiency, inadequacy, and toxicity; and
* Relevant chronic disease endpoints

—Evidence provided included a commissioned AHRQ systematic review and
report on Developing DRIs Based on Chronic Disease

—New DRI: Chronic Disease Risk Reduction (CDRR)

* Replaces the UL (which establishes a ceiling for intake based on toxicity
* Represents a risk reduction intake goal for lowering excessive intakes



DRIs AND DGAs

* DIETARY REFERENCE INTAKES

— Provide nutrient intake recommendations for planning and assessing diets for
individuals as well as groups

—Can determine prevalence of inadequate intakes for population groups
 |dentify nutrients of concern for the population

* THE DIETARY GUIDELINES FOR AMERICANS

—Food-based dietary guidance

—Grounded in nutrient requirements designed to meet the needs of the general
population (DRIs)
* Food pattern modeling
e Shortfall nutrients
— Provides support toward the achievement of nutrient adequacy across age- and sex
groups in a population
—Serves as a foundation for food assistance policies and programs



COMMON THEMES ACROSS DIETARY
GUIDANCE POLICIES

* Limit saturated fat and sugar intake
* Increase consumption of fruits and vegetables

* Include adequate amounts of protein-rich foods, complex
carbohydrates, and fiber

* Restrict sodium intake
* Limit alcohol
* Maintain a healthy body weight and engage in physical activity



USDA Economic Research Service Bulletin No. 166

 Compared loss-adjusted food availability data (as a
proxy for food consumption) against the
recommendations of the 2015-2020 Dietary
Guidelines for Americans

* Estimated calorie and food group intake with food
availability data



COMPARISON OF CALORIE INTAKE BY FOOD GROUP: 1970
AND 2014

Caloric intake changes from 1970 to 2014:
— All grains
* Up 28%
— Dairy
* Down 10%
— Fruits and vegetables
* Up 7%
— Added sugars
* Up 10%
— Added fats and oils
* Up67%
—Meat, eggs, and nuts
* Up about 1%



COMPARISON OF FOOD GROUP INTAKE WITH DGA
RECOMMENDATIONS: 1970 AND 2017/

Available at: https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartld=58334



https://www.ers.usda.gov/data-products/chart-gallery/gallery/chart-detail/?chartId=58334

CAN WE MEET THE DGA RECOMMENDATIONS?

* Market forces, including consumer demand, do not always support dietary
practices that are consistent with public health nutrition recommendations.

— Taste preferences and cost may be barriers to fruit and vegetable consumption.

* Income, wealth and equity impact food choices.
— Food insecurity impacts a household’s ability to purchase healthy foods.

* Environmental and food production challenges influence the availability of healthy
foods.

— Consumption guidelines for fish do not align with availability and potential environmental
impacts of fish farming practices and over-fishing.

SOURCE: National Research Council 2015. A Framework for Assessing Effects of the Food System. Washington, DC: The National
Academies Press. https://doi.org/10.17226/18846.



HOW CAN THE PROCESS OF DEVELOPING DRIS KEEP PACE WITH
CHANGES IN FOOD PRODUCTION TO MEET GAPS IN NUTRIENT
NEEDS?

* REVIEW OF DRI NUTRIENTS

—Macronutrients and energy

* What does the evidence say about the role of carbohydrates, protein, and fats in
maintaining health and reducing risk of chronic disease?

* DEVELOPING DIETARY GUIDANCE

—Do the components of foods and food ingredients align with nutrient
requirements?

—Are food ingredients consistent with reducing risk of obesity and chronic
disease?



“THE FOOD SYSTEM IS WOVEN TOGETHER AS A SUPPLY CHAIN THAT
OPERATES WITHIN BROADER ECONOMIC, BIOPHYSICAL, AND

SOCIOPOLITICAL CONTEXTS”.

SOURCE: NATIONAL RESEARCH COUNCIL 2015. A FRAMEWORK FOR ASSESSING EFFECTS OF THE FOOD SYSTEM.
WASHINGTON, DC: THE NATIONAL ACADEMIES PRESS. HTTPS://DOI.ORG/10.17226/18846.
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FOOD PEOPLE
ECONOMICS ENVIRONMENT
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The U.S. loses about 175
acres of farmland every
hour, mostly due to the
expansion of urban and
suburban areas.



Agriculture’s

URBAN FOOTPRINT
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We can engineer the food supply with
unprecedented capability.

What do we want to achieve?
Avoid nutrient deficiency
Optimize function

Chronic disease prevention
Disease management

Lower health care costs

Lower environmental footprint
Economic sustainability

V V V V V V V V

Be affordable & accessible
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Historical
Expectations

Produce
> Food

> Fiber

> Fuel

2P

New
Expectations

Nourish and Sustain
>
>
>
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“Human Nutrition Research—The
Committee directs ARS to provide to
the Committee not later than 180 days
after the enactment of this Act a
report on the connection between
how to advance science, policy, and
practice for how healthier food
enhances overall health, reduces
obesity and related co-morbidity, and
could lower health care costs.”
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Economics,

2012

Page 1 — Workshop summary:

“The US Food System provides many benefits, not
the least of which is a safe, nutritious and consistent
food supply. However, the same system creates
significant environmental, public health, and other

costs that generally are not recognized and not

accounted for in the retail price of food”
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Board on Agriculture and Natural Resources of the

National Academies of Science, Engineering, and Medicine

A.G. Kawamura, former Secretary of the California Department of Food and Agriculture (2003-2010)
Tom Vilsack, former United States Secretary of Agriculture (2009 - 2017)

> COVID-19 spotlighted production and distribution > COVID-19 and climate are threats; country knew
vulnerabilities; “system is not broken”; all-in-all performed pandemic was possible but not prepared; climate change
well is coming, need to be prepared; gov needs to facilitate

> Food and agriculture system was not as resilient as it should market to incentivize or directly fund climate change
be to a national crisis fighting management practices...

> Had no food shortage but food/ag system couldn’t effectively > Vilsack spoke of exciting times in ag — “will have foods
pivot to retail and other distribution due to dedicated designed for individual’s DNA”

processing and lack of storage on retail/food bank end

> Resiliency and efficiency are not mutually exclusive; learn to
pivot quicker



The Mandate is Clear....

The Pathway is Not



Health,

> Few chronic diseases are affected by:
> single nutrients
> single pathways

> Consider systems/networks over pathways

> Establish system readouts as biomarkers (integrative
biomarkers)

> Consider DRIs as ranges in lieu of point estimates

> Understand biomarkers of aging — system decay

2017



How the DGA can better , ensure nutritional sufficiency for all
Americans, and accommodate a range of , including age, gender, and
metabolic health.

2017

#SNEB2020: What Food Future?
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Physiological Processes Modifiers and Sensitizers
Absorption Disease <
Catabolism Epigenetics
Excretion Food Matrix
Metabolism Genetics <
Stability Nutrient-Nutrient Interactions
Transport Pharmaceuticals
Bioactivation Toxins
Energetic State Age/Physiological Decay
Nutrient Storage Microbiome/Pregnancy/Sex




https://www.google.ch/?gfe rd=cr&ei=0g8SWOLrLcHCaNn8gOAN#qg=national+nutrition+roadmal



https://www.google.ch/?gfe_rd=cr&ei=Og8SWOLrLcHCaNn8gOAN#q=national+nutrition+roadmal
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Scientific American November 13, 2002 William R. Leonard
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> As of 2014, 60% of adult Americans had a least one chronic
condition, and 40% had more than one. Rand, 2017

> Reviewed evidence for special nutritional requirements in disease
states and medical conditions that cannot be met with a normal diet

> The workshop explored how these requirements may apply to the
management of chronic or acute conditions or diseases: inborn
errors of metabolism, burns or surgical trauma, cancer, inflammatory
bowel disease, traumatic brain injury, and other non-communicable
diseases or medical conditions.

2018



Disease-Related Etiology
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Physiological Impact on
Nutrients & Function

V V V V V V

KLKLKK
IO2>>>

KLKLKK
IIO>>>

22D

Impact on
Human Nutrition

Whole-body deficiencies
Tissue-specific deficiencies
Conditionally essential nutrients
Nutrient toxicities
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Food and Nutrition Translation

USDA plays a pivotal role in providing Americans with safe, nutritious, and wholesome
foods. This means supplying foods, both fresh and processed, that are of the highest
quality and that provide adequate nutrition supporting the entire population life span.
This task must address challenges to reduce foodborne ilinesses; understand the drivers
of poor diets and nutritional choices; provide better access to nutritious foods in low-
income households; and reduce the overall cost of foods through more efficient
processing, packaging, and repurposing to minimize food waste.
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http://doi.org/10.1039/c6lc00393a
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To find out if one thing actually causes another, carefully
controlled experiments are needed. Experiments usually
take place in a laboratory. However, to examine how
people respond to things that happen in real life, in
particular places at particular times, it can also be
important to step outside the laboratory.

https://kids.frontiersin.org/article/10.3389/frym.2017.00013



https://kids.frontiersin.org/article/10.3389/frym.2017.00013
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> “the DRIs must be based on the best possible and most up-to-date science
.... Despite the long and challenging road that led to the current DRIs, it
must not finish in a dead end.”

> “A harmonized model for setting nutrient standards could ensure a
consistent approach, and collaboration on systematic reviews could ensure
the same scientific basis for standards. Although agreement on the
numeric values for the EARs and ULs would yield the greatest time and
resource savings, this step should be undertaken only after there is
agreement on methodology.

Suzanne P Murphy, Allison A Yates, Stephanie A Atkinson, Susan | Barr, and Johanna
Dwyer. History of Nutrition: The Long Road Leading to the Dietary Reference Intakes
2018 for the United States and Canada. Adv Nutr. 2016 Jan; 7(1): 157-168.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4717892/

Page 144:

Page 81.:

2017 2017
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> Systematic reviews of specific recommended dietary behaviors > Biggest impediment to reliable disease association information
often conclude that evidence for chronic disease benefits is of low may be measurement error in dietary assessment

certainty and that any benefits are probably small including >

A great need exists for additional intake biomarkers to be
sodium, eggs, and red and processed meat

developed, perhaps by using metabolomics, microbiomics, or
> A substantial reliance on observational studies; infeasibility of other high-dimensional platforms.
long-term randomized controlled dietary intervention trials

Annals of Internal Medicine | Vol. 172 No. 5 | 3 March 2020 355



IO > > s IO > >>>>
YN - |
)20 >

PRI

Food Systems Nutrition is Individual
are Global
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Steady erosion of public trust in expertise
Failures of professional standards

Iterative nature of science

Conflict of Interest
& Objectivity

Public Benefit

. Politi

Rigor and

Reproducibility Transparency

Beneficiaries of Public Funds

Communication &
Information Accountability

Dissemination




The Food and Nutrition Board

Research Design, Evidence Synthesis and Communication in Diet and
Chronic Disease Relationship

> Next generation data, analytics, devices, research methods

> Harmonization of approaches to evidence synthesis and standards
of evidence

> Communication of benefit, Risk and Uncertainty to the Public

> Continue to drive “Systems” thinking across the Food Value Chain,
and be a catalyst for solutions






