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Current environment leaving many to think enriched grains and/or all

grains are not part of a healthy diet…but where is the evidence?
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What lessons can we learn from the past? These foods were 

once considered to be unhealthy?

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4pcCK_bLYAhXE5IMKHTZSBlQQjRwIBw&url=http://wycd.radio.com/2017/10/13/marquette-child-raises-over-600-to-buy-milk-for-classmates/&psig=AOvVaw1QdBJKzCLzCC_H8xA-xwhi&ust=1514765930689932
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2015-2020 

Dietary Guidelines 

no longer include a 

limit on cholesterol 

Eggs are included 

in the 

recommended 

dietary patterns
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We once believed nuts made us fat!
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Dairy also had a bad reputation, until….

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4pcCK_bLYAhXE5IMKHTZSBlQQjRwIBw&url=http://wycd.radio.com/2017/10/13/marquette-child-raises-over-600-to-buy-milk-for-classmates/&psig=AOvVaw1QdBJKzCLzCC_H8xA-xwhi&ust=1514765930689932


9

2015-2020 Dietary Guidelines: Dairy products included in all 3 
recommended dietary patterns

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi4pcCK_bLYAhXE5IMKHTZSBlQQjRwIBw&url=http://wycd.radio.com/2017/10/13/marquette-child-raises-over-600-to-buy-milk-for-classmates/&psig=AOvVaw1QdBJKzCLzCC_H8xA-xwhi&ust=1514765930689932
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So let’s talk about 

grains and how they fit 
into the diet…

https://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMqbD7_bfYAhWHyoMKHQ2GDx8QjRwIBw&url=https://ibiene.com/culture/15-hilarious-nigerian-food-myths/&psig=AOvVaw3A4sxpa6wnQ3XZnoNvmJ-B&ust=1514937846557835


Rationale for 

conducting grains 

research in 

American kids and 

adults….

is this needed and 

does it fill a gap in 

the literature and 

advance public 

health?
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7 studies completed to date

5 have been published in peer-review journals



How do American adults 
and children consume 

grain foods?

Are grain foods associated 
with overall nutrient intakes 

and shortfall nutrients 
(i.e., dietary fiber)?

Are grain food patterns of 
consumption linked to BMI?

Are grain food patterns 
linked to diet quality?
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Adult 
Study



All Grain Consumption
(Whole and 

Refined/Enriched Grains)
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8 Unique Grain Food Patterns Identified in US Adults, 19+ Years-Old
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Grain Patterns

(whole/enriched)

No 
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What are adults consuming in the no grain foods group?
What are Adults in the No Grains Group Consuming?
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 

Comparison of Energy Intake Based on Grain Clusters
In Those 19+ Years
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Comparison of Energy Intake Based on Grain Clusters 

In Those 19+ Years
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Adults Consuming Enriched Grains Had Reduced Risk of Being 

Overweight or Obese and Smaller Waist Sizes

27% reduced risk of being 

obese in adults 
consuming 
pasta/cooked 
cereals/rice vs. no grains 

(p<0.03 vs. no grains)

7.6 lbs and 1.2 inches in 

adults consuming 
pasta/cooked 
cereals/rice vs. no grains 
(p<0.01, vs. no grains)
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Certain Grains are Associated with a Better Diet Quality, 

Adults 19+ Years Old, NHANES 2005-2010

* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 



22

Certain Grains are Associated with Higher Dietary Fiber

* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 

Comparison of Dietary Fiber Intake Based on Grain Clusters
In Those 19+ Years
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 

Comparison of Sodium Intake Based on Grain Clusters
In Those 19+ Years
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 

Comparison of Folate Intake Based on Grain Clusters
In Those 19+ Years
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Unintended consequences of a low carb diet…

women with restricted 
carbohydrate intake 
were 30% more likely 

to have an infant
with NTB



* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2016 Food and Nutrition Sciences 

Comparison of Whole Grain Intake Based on Grain Clusters
In Those 19+ Years
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Children & 
Adolescent 
Study



28

8 Unique Grain Food Patterns Identified in US Children, 2-18 Years of Age
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What are Children in the No Grains Group Consuming?



30

Comparison of Energy Intake Based on Grain Clusters
In Those 2-18 Years
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2017, Nutrition Journal 

Most Grain Patterns are Associated with Greater Calories



 Children and adolescents 

consuming yeast breads and rolls 

had lower BMI z-scores
compared to children and 

adolescents not consuming 

grains

 No increases in BMI z-scores were 

seen with any grain pattern of 

consumption vs. no grains

Body Mass Index (BMI) Scores in Children and Adolescents
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Comparison of Dietary Fiber Intake Based on Grain Clusters
In Those 2-18 Years
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2017 Nutrition Journal 

Children Consuming Grain Patterns Tend to Have Higher 

Dietary Fiber Intake
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Comparison of Sodium Intake Based on Grain Clusters
In Those 2-18 Years
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* Significantly different from None, p<0.01; Papanikolaou & Fulgoni, 2017, Nutrition Journal

Comparison of Sodium Intake Based on Grain Clusters 

In Those 2-18 Years



Current study in progress…
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Kids Who Include Grains in Morning Eating Patterns Get More Fiber

* Significantly different from No Morning Foods, p<0.0025; (unpublished data)
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NHANES 2011-2014; Children 2-18 Years-Old; n=5,876



36* Significantly different from No Morning Foods, p<0.0025; (unpublished data)
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Kids Who Include Grains in Morning Eating Patterns Get More Fiber



• Encouraging certain grain food patterns in the diet of US children and 
adults, including selecting a mix of enriched and fortified grains 
is linked to increased nutrient intakes, including several shortfall 
nutrients

• Several grain food patterns are linked to a better diet quality in kids 
and adults

• As we have shown that grain foods can be nutrient-dense foods, 
eliminating grains from the US diet may lead to nutrient intake 
and health consequences.

Conclusions
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Canadian Study in Kids & Adults
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• To determine daily energy and nutrient 
contribution from all grain products 
and sub-categories of grains (i.e., 
breads, ready-to-eat cereals, etc.) in 
the Canadian diet of children and 
adults.

• To identify patterns of grain 
consumption and compare nutrient 
intakes and weight-related variables 
relative to no main gain foods intake, 
among Canadian children and adults.

Objectives of 

the Canadian 

Study
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All Grain Foods Provide Nutrient Density in the Canadian Adult Diet
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Eliminating grains may have 
nutrient intake consequences 
in adults and children…

When compared to the no grain 
group, those consuming several 
grain food patterns had:

Significantly higher daily intake of 
folate, dietary fiber, folic acid, 
niacin, thiamin, calcium & 
magnesium
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Grain Product 
consumption was not 
Associated with BMI

Adults and Children: 

No significant association 

observed between grain 

food patterns and BMI, 

relative to the no grain group
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Take Home Messages 

4
3

1. Grains are nutrient dense foods contributing key nutrients at 
higher levels than their caloric contribution.

2. Adults consuming grain foods have higher intakes of dietary 
fibre, folate, and calcium in comparison to adults with no 
grain foods in their diet.

3. Children consuming grain foods have higher intakes of fibre, 
folate, calcium, magnesium, niacin and thiamin compared 
to children not consuming grain foods.

4. A balance of whole grains and enriched non-whole grains is 
required to meet key nutrients iron, folate, and fibre.

5. The BMI of grain eaters is no different from the BMI of non-
grain eaters. 



Grain Products: Contribution to Energy & Nutrient Intakes 
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All Grain Foods in Adults Help Close 

Nutrient Shortfall Gaps

NHANES 2009-2012; Data are for adults aged ≥19 years of age (N = 10,697)

Papanikolaou & Fulgoni, 2017. Nutrients
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All Grain Foods in Kids Help Close 

Nutrient Shortfall Gaps

NHANES 2009-2012; All Children & Adolescents 2-18 Years of Age

Papanikolaou & Fulgoni, 2017. Nutrients
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Breads, Rolls and Tortillas in Kids Help 

Close the Nutrient Shortfall Gap
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NHANES 2009-2012; All Children & Adolescents 2-18 Years of Age

Papanikolaou & Fulgoni, 2017. Nutrients



Ready-to-Eat Cereals in Adults Help Close 

the Nutrient Shortfall Gap-Females

NHANES 2009-2012; Data are for female adults 19+ years-old (N=5,349)

Papanikolaou & Fulgoni, 2017. Nutrients
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Ready-to-Eat Cereals in Adults Help 

Close the Nutrient Shortfall Gap-Males

NHANES 2009-2012; Data are for male adults 19+ years-old (N=5,384)

Papanikolaou & Fulgoni, 2017. Nutrients
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2015-2020 Dietary Guidelines for Americans 

recognizes ‘shortfall nutrients’ and ‘nutrients of 

public health concern’

“…several nutrients are under-consumed relative to requirement 

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 under-consumption has been linked in the 

scientific literature to adverse health outcomes.”



Breads, Rolls & Tortillas Help Close 

Nutrient Shortfall Gaps
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Healthy Aging: Grains Are Top Contributors of Key Nutrients

NHANES 2009-2012; Data are for adults 51-99 years-old (N=4,522)

Papanikolaou & Fulgoni, 2018. Nutrients

Main Food Group Rank % Fiber Contribution

Grains 1 23.12

Mixed Dishes 2 18.95

Vegetables 3 18.25

Fruit 4 11.70

Snacks and Sweets 5 11.69

Protein Foods 6 10.61

Beverages, Nonalcoholic 7 2.38

Condiments and Sauces 8 1.97

Main Food Group Rank % Vitamin D Contribution

Milk and Dairy 1 40.06

Protein Foods 2 30.95

Grains 3 9.33

Mixed Dishes 4 8.19

Beverages, Nonalcoholic 5 5.71

Snacks and Sweets 6 2.14

Vegetables 7 1.56

Fats and Oils 8 1.25

Main Food Group Rank % Calcium Contribution

Milk and Dairy 1 32.77

Mixed Dishes 2 16.86

Grains 3 13.24

Snacks and Sweets 4 8.00

Beverages, Nonalcoholic 5 7.69

Water 6 6.33

Protein Foods 7 5.90

Vegetables 8 4.95

Fruit 9 1.22

Main Food Group Rank % Potassium Contribution

Protein Foods 1 16.75

Mixed Dishes 2 16.32

Beverages, Nonalcoholic 3 16.17

Vegetables 4 14.73

Milk and Dairy 5 9.05

Snacks and Sweets 6 8.01

Fruit 7 7.18

Grains 8 6.66

Alcoholic Beverages 9 2.18

Condiments and Sauces 10 1.60



NHANES 2009-2012; Data are for adults 51-99 years-old (N=4,522)

Papanikolaou & Fulgoni, 2018. Nutrients

Food Group Rank % Dietary Fiber Contribution

Vegetables, excluding Potatoes 1 13.64

Breads, Rolls, Tortillas 2 12.02

Fruits 3 11.70

Plant-based Protein Foods 4 9.72

Ready-to-Eat Cereals 5 6.70

Mixed Dishes - Grain-based 6 4.84

White Potatoes 7 4.60

Sweet Bakery Products 8 4.00

Savory Snacks 9 3.59

Mixed Dishes - Meat, Poultry, Fish 10 3.39

Food Group Rank % Iron Contribution

Ready-to-Eat Cereals 1 18.85

Breads, Rolls, Tortillas 2 11.95

Sweet Bakery Products 3 6.55

Vegetables, excluding Potatoes 4 4.48

Mixed Dishes - Meat, Poultry, Fish 5 4.21

Plant-based Protein Foods 6 4.12

Mixed Dishes - Grain-based 7 4.08

Meats 8 3.56

Mixed Dishes - Sandwiches 9 3.31

Cooked Cereals 10 3.28

Food Group Rank % Folate, DFE Contribution

Ready-to-Eat Cereals 1 21.01

Breads, Rolls, Tortillas 2 13.37

Vegetables, excluding Potatoes 3 8.30

Mixed Dishes - Grain-based 4 6.16

Sweet Bakery Products 5 5.37

Plant-based Protein Foods 6 3.88

Mixed Dishes - Pizza 7 3.23

Cooked Grains 8 3.16

Mixed Dishes - Sandwiches 9 3.16

Mixed Dishes - Meat, Poultry, Fish 10 2.77

Healthy Aging: Grain Foods (Breads/Cereals) Are Top 
Contributors of Key Nutrients
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Modeling 

Whole & 

Enriched 

Grains Study

Dietary Guidelines 

recommends making 

half of your grains 

whole grains, while 

limiting intake of 

enriched grains…

What if you didn’t?
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Study 6

6 Servings of Grains Daily = 2 Whole Grains + 4 Enriched Grain Foods

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibu7zD4o7XAhVmh1QKHQ5vALcQjRwIBw&url=http://www.istockphoto.com/photos/check-mark&psig=AOvVaw2PsvBnV-hFv11B3keJlOqq&ust=1509123818899154
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Study 6: 

Sandwich 

Study

Sandwich 

Study
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But what about the sodium 

and solid fats in bacon and 

sauces/condiments?

2 slices (50g) of bacon = ~20g 

fat, 7 g saturated fat, 320 mg 

sodium, 200 kcal

1 hamburger bun (47g) = 1.5 

g fat, 0 g saturated fat, 240 

mg sodium, 130 kcal  

Bread Has Been Made the Villain….why?
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Cheese, 4% Peanut Butter, 6%

Other Non-Meat, 2%

Cold Cut, 27%

Burgers, 17%

Poultry, 12%

Hotdogs, Sausages, 

10%

Other meat, 9%

Fish, 4% Egg, 8%

*Sebastian RS et al. Sandwich consumption by adults in the US. What We Eat in America, 

NHANES, 2009-2012, Food Surveys Research Group, Dietary Data Brief No. 14; Dec 2015

54% of the sandwiches eaten 

are burgers, cold cuts, 

hotdogs/sausages—

sandwiches with ingredients 

that are rich in saturated fat, 

sodium, and calories

USDA Distribution of Sandwich Type*, Adults 20+ years, 2009-2012
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We hypothesized that 
not all sandwiches 

are created equal, 

and building a better 

sandwich will result in 

lower calories and 

less of nutrients to 

limit… 
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Energy/Nutrient

Energy (kcal) 561

Total fat (g)

Saturated fat (g)

28

10

Sodium (mg) 1393

Protein (g)

Carbohydrate (g)

34

35

NHANES 2013-2014: Typical Sandwich, Adults > 19 Years Old
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Whole Grain 

Bread

Enriched Grain 

Bread

Calories -170 (7%) -184 (8%)

Total Fat -19 g (18%) -19 g (18%)

Saturated Fat -6.6 g (20%) -6.6 (20%)

Sodium -697 mg (20%) -663 mg (-19%)

This is what one change can do…
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Building A Better Sandwich Takeaways:

• The results support the inclusion of select 
sandwiches within recommended dietary 
patterns in Americans 

• Building a better sandwich with WG/enriched 
grain breads can lower nutrients to limit (i.e., 
sodium, saturated fat) and reduce calories

• The data also suggest that ingredients within a 
sandwich, rather than the bread component, 
can be an important contributor to daily 
calories and nutrients to limit in the diet.



What can you do with all this science?
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Identify Consumer Messages



Develop Supporting Materials

• Press Release

• Infographics

• Q&As

• Blog Posts

• Social Content
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FNCE 2017: Top RD Media Influencer Meeting, Oct 22, 2017
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Leverage 

with top 

media RD 

influencers 

who have 

consumers 

ear



• Lighten Up for Holiday Parties 
Segment

• Messaging Highlights:

• “Fill up on grain foods 
and vegetables, these 
keep us full for a longer 
period of time.”

• “You will hear people 
say, I’m giving up bread.  
Forget about them. 
Forget about those fad 
diets.”

• “Grain foods are very 
important in the diet.”

• “Grains keep us 
energized throughout 
the holiday season.”

• “They are an important 
source of B vitamins, 
minerals and fiber.  No 
need to give these up.”

Nutrition Influencers
Media RD Outreach



• Simple Swaps for Healthy 
Snacking this Summer!

• Direct Use of GFF Messaging:

• Every healthful eating 
plan including 
Mediterranean and 
DASH diets include grain 
foods.

• Bread has everything 
your body needs – B-
vitamins, selenium, iron, 
folate, and fiber

• Research shows an 
overall healthy diet with 
fiber lowers risk of type 2 
diabetes, heart disease, 
and stroke

• “For summer, I love 
sandwiches…easy on-
the-go, portable, road 
trips…”

Nutrition Influencers
Media RD Outreach

https://cbsaustin.com/features/we-are-austin/simple-swaps-for-healthy-snacking-this-summer


• Smart Foods to Keep in Your Diet 
this Summer

• Direct Use of GFF Messaging:

• “Grain foods and breads 
are part of every healthful 
diet…Mediterranean and 
DASH diets”

• They provide beneficial 
nutrients – B-vitamins, folate, 
fiber, iron, selenium, 
magnesium 

• Fiber helps keep you feeling 
full and most of us aren’t 
getting enough

• When we include grains in 
our diet, we can help to 
reduce our risk for type 2 
diabetes, heart disease and 
stroke so “go for the bread”

• Sandwiches are quick, 
portable and on-the-go 
options for summer

Nutrition Influencers
Media RD Outreach



Nutrition Influencers
Media RD Outreach

• Back to School Nutrition 
Meals for the Kids

• Direct Use of GFF 
Messaging:

• “it’s not the bread, its 
what we put inside 
our sandwich that 
contributes to most 
of calories, fat, 
sodium in our diet”

• Grain foods 
contribute less than 
15% of total calories 
+ over 20% of 
shortfall nutrients

• It’s where we get our 
fiber, folate, iron, 
more than 10% of 
magnesium, calcium 
and vitamin A

• Sandwiches/grains 
come in a variety of 
forms that kids like!

https://www.wusa9.com/video/entertainment/television/programs/great-day-washington/back-to-school-nutritional-meals-for-the-kids/65-8230628
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