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Learning Housekeeping
Objectives

Correctly identify whole-grain
foods considered as ultra-
processed using the Nova
classification system.

Evaluate different ultra-
processed foods' relationship
with overall diet quality.

Describe how whole grains
are processed and how this
processing impacts
accessibility and diet quality.

Attendees will receive an
email within ONE WEEK with
CPEU certificate, slides, and
recording

Please submit any questions
using the Q&A function in
Zoom.

Stay tuned for the interactive
assessment
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Learning outcomes

Correctly 1dentify whole-grain foods considered as
ultra-processed using the Nova classification system

Evaluate ultra-processed foods’ relationship with
overall diet quality

Describe how whole grains are processed and how this
processing impacts accessibility and diet quality




What is a whole grain?

WHOLE REFINED
GRAIN GRAIN

fiber-filled outer layer with
B vitamins and minerals

starchy carbohydrate
middle layer with some
proteins and vitamins

nutrient-packed core
with B vitamins, vitamin
E, phytochemicals, and
healthy fats

Foundation Health Partners, 2021




Whole-grain content in foods




What is a whole-grain food?

DEFINITION OF A WHOLE-GRAIN FOOD

DEFINITION - INCLUDING REQUIREMENTS FOR DESIGNATING WHOLE GRAIN FRONT-OF-PACK

Definition of a whole-grain food

A whole-grain food shall contain at least 50% whole-grain ingredients based on dry weight

Requirements for designating the presence of ‘whole grain’ front-of-pack

Foods containing a minimum of 25% whole-grain ingredients based on dry weight, may make
a front-of-pack claim on the presence of whole grain but cannot be designated ‘whole grain’

in the product name.*

*The decision to include “and at least 8 grams / serving” in addition to “a minimum of 25% whole-grain
ingredients based on dry weight” should be left to national authorities.

van der Kamp, J. W. et al., 2022




Health benefits of whole grains

Number of deaths at the global level attributable to diet

Whole grain intake reduces risk of:
* Cardiovascular disease
* Total cancer
* Mortality from all causes
Type 2 diabetes

Colon cancer




Whole grains in national dietary guidelines

“Enjoy a wide variety of nutritious foods from these five food groups every day:

» Grain (cereal) foods, mostly whole grain and/or high cereal fibre varieties, such as breads,
cereals, rice, pasta, noodles, polenta, couscous, oats, quinoa and barley”

“Healthy dietary patterns include whole grains and limit the intake of refined grains. At least
half of total grains should be whole grains. Individuals who eat refined grains should choose

enriched grains. Individuals who consume all of their grains as whole grains should include
some that have been fortified with folic acid.”

NHRMC, Australian Dietary Guidelines, 2013
USDA, Dietary Guidelines for Americans, 2020




Exploring the reporting, intake and
recommendations of primary food sources of
whole grains globally: a scoping review

Elissa J. Price! @, Eden M. Barrett'?, Marijka J. Batterham® and Eleanor J. Beck* 1

Primary food sources of whole-grain intake globally
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Batterham MJ, and Beck EJ (2024) Exploring
the reporting, intake and recommendations of
primary food sources of whole grains globally:
a scoping review. British Journal of Nutrition
132: 1365-1376. doi: 10.1017/
S0007114524002678




FI'0m Field to Table The Journey Texasﬁ
of Wheat

LALLEIL iAA

Farmers spend time planting seeds, checking for
disease and monitoring plant health until .. .
Sy the wheat ke The harvested grain is sold at market price
harvest. 5 t kemels to a local grain elevator, known as a country
until the right market price, or it can sell it.

= i

EXPORT DOMESTIC

Country elevators sell their grain to terminal
S A G, Sperits S ekl The flour mill grind the grain into diferent types of
i tled Al o et flour - whole wheat, allpurpose, bread flou, etc. The
I’:;edmtosf?: bomdfo:omrsgnﬁxgkzti mills can aiso use the flour to make ready-to-eat
2 products. Both the flour and wheat products are
shipped to grocery stores and other food retalers.

Bakers and chefs also use flour to make a wide .
B e T e
or buy ]
flour mills to make their own creations at home. w'gwewmammmusé\;ﬁwm&;t&get
0 you. Whenever you open pac!
hamburger buns for a weekend cookout, think of a
wheat farmer and all of those in between.




Processing of whole grains

Increase nutritional value and edibility

*  Dehulling and cutting — oat into steel cut oats

*  Dehulling and polishing — brown rice ENDOSPERM

Improve ease of preparation (reduce cooking time)
* Parboiling or steaming then drying — more porous
* Rolling, flaking, or flattening — larger surface area, faster liquid absorption
* Cracking or grinding — smaller particles

Increase diversity of preparation
* Milling — flour

Prevent cooking
* Puffing or extrusion — high heat and pressure (puffed grains) or pressure applied to mold shapes

Decker, 2020
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FOOD PROCESSING EXPLAINED FOOD & Q AUSTRALIAN
How a loaf of bread is made 5.

1t a” starts with wheat. The dough is cut to size and placed in The bread is baked »under optimal time and
bread tins, which are transported through temperature conditions to produce a fully
The compaosition of wheat varies from season to season with climate and growing conditions. a proofer, set to specific temperature and cooked and golden-brown loaf.
The protein in wheat is critical for the desired characteristics of bread. humidity cenditicns te allow the yeast to
multiply and produce gas that is entrapped
in the dough, resulting in a risen bread

dough that now fills the bread tin.

Wheat is harvested and

milled inte flour. The flour

may be wholemeal or white,

depending on the type of

bread. Other grains are also m

milled inte flour including
rye and barley for use in a
range of bread varieties.

In Australia we manufacture with Australian wheat where possible.

After milling, the flour is fortified by the
= addition of Thiamin (Vitamin B1) and Folic
¥ Making a dough Acid (Vitamin BQ) to meet the Australian
regulations for bread making flour and

ensure these essential vitamins are available

The wheat flour is combined with yeast, iodised :
to the community.

salt, vegetable oil, vinegar and water to make a .
dough. Ingredients to aid dough development Each baked loaf is removed from its tin and cooled.

and additions including whole grains, grain i Once cool, the bread is sliced and placed into its
flours (such as rye or barley), seeds or fruit bread bag, ready for sale.

and spices are also added, depending cn the
intended bread variety.

The bread dough is mixed
to develep the proteins in
the flour that provide the
bread with structure and
texture. This is a critical step
in the process as without
the development of the
wheat proteins (primarily
gluten) the bread will not
maintain its volume during
subsequent process steps.

¥
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FOOD PROCESSING EXPLAINED FOOD &

GROCERY
How a muesli bar is made

It all starts with cereal crops such as oats and wheat
harvested from the field.

Harvesting,cleaning
1. M Giencing

15, fruit and binding ingred
ted i
summer. Th
are cleaned \

and rolled into whole grain
flakes.

Australian w

wheat under

88 Decorating (optional)

The delicious blendec c Chips are placed on 1ocolate
mixture is pre:

ARALY

g

MUEJLI BARS




Why do we process whole grains?

—> chat function

Removal of inedible components (hull)

To produce foods that deliver nutrients (fibre, healthy fats etc.)
Improve preparation and cooking times (accessibility)
Fortification in Australia (iron, iodine, folic acid)

Stability and shelf life... Sensory improvements. ..




Processing of whole-grain foods for functionality
and acceptance

Addition of emulsifiers
* Decrease spoilage and increase loaf volume
Addition of mould inhibitors

* Breads are susceptible — higher moisture content in whole wheat
types
Added sugars

* Enhance sensory properties
e  Outweigh whole-grain benefits?

Decker, 2020




The Nova Classification System

Group 1
Unprocessed or Minimally
Processed Foods

ozen vegetables or

Frocessing indudes reamoval of
inedible/urwanted parts. Does not

gdd substancesto the onginal food,

Group 2
Processed Culinary
Ingredients
Fant oils(e.q., olive oil, coconut oil),

ammal fats {e.g., cream, butter, land ),
maple syrup, sugar, haney and sat

Q &2

Substances denved from Group 1
foodsor rom nalure by processes
including pressing, refirng, gnnding,
milling, and drying

Group 3
Processed Foods

Cannead/piclies ablgs meat,

:

salted meoal s, o, oeer, and l::il:ll!r

Processing of foods from Group 1 or
2 with the addition of oil, salt, or
sugar by means of canning, pickling,
smoking, curing, or fermentation

Group 4

Ultra-Processed Foods
Sugar sweatenad beverageas, sweat
and savory packaged snacks,
raconstituted meat products, pre

prapared frozen dishes, canned/instant
soups, chicken nuggets, ice cream.

P

s l.]

—

Formulations made from a seras of
processas including extraction and
chemical modification. Indudesvery
little intact Group 1 foods

Crimarco et al., 2021

Increasing Level of Processing




Principles of “ultra-processed foods”

Industrial formulations that contain five or more ingredients

Inclusion of additives such as sugars, oils, fats, salt, antioxidants,
stabilisers, and preservatives

Inclusion of additives for sensory improvements such as flavours, colours,
and sweeteners

Inclusion of ingredients not typically found in home cooking such as
hydrolysed proteins, soy 1solates etc.

Industrial processing techniques like extrusion and moulding not used in
home cooking




The Nova Classification System

Group 1
Unprocessed or Minimally
Processed Foods
Frash, dry, or frozen veget ables or

fruit, grains, lagumas, maat, fish,
8ggs, nuts and saeds.

Frocessing indudes reamoval of
inedible/urwanted parts. Does not
gdd substancesto the original food.

Group 2
Processed Culinary
Ingredients
Fant oils(e.q., olive oil, coconut oil),

ammal fats {e.g., cream, butter, land ),
maple syrup, sugar, haney and sat

Q &2

Substances denved from Group 1
foodsor rom nalure by processes
including pressing, refirng, gnnding,
milling, and drying

Group 3
Processed Foods

Cannad/picH 6d vegetables, meat,
fish, or fruit, artisanal bread, cheess,
salted meats, wine, beer, and cider

Processing of foods from Group 1 or
2 with the addition of oil, salt, or
sugar by means of canning, pickling,
smoking, curing, or fermentation

Group 4

Ultra-Processed Foods Commercial bread

Ready-to-cereals
Muesli bars etc.

Sugar sweatenad beverageas, sweat
and savory packaged snatks,
raconstituted meat products, pre
prapared frozen dishes, canned/instant
soups, chicken nuggets, ice cream.

P

s l.]

—

Formulations made from a seras of
processas including extraction and
chemical modification. Indudesvery
little intact Group 1 foods

Crimarco et al., 2021

Increasing Level of Processing




Increased amounts of salt,
sugar, saturated fats, and

What is it about “ultra- e i
processed foods”?

and micronutrients

Lower
nutritional
Lancet Gastroenterol Hepatol Impacl on dlgmtlblhty, w‘“ty

s 2022;7:1128-40 2 : 4
kM Ultra-processed foods and human health: from WS bioavailability of nutrients,

. : 5 : A ration of ch . Contaminants from packagi
epidemiological evidence to mechanistic insights Augu KNI OF Cluwire) . TR
https://doi.ong , increased eating rate, and materials (eg, bisphenols,

a C Kordahe*, Erice Bonazzi*, Mélenke Deschasous- Tanguy, Mathide Touvier?, Benot Chassaing $2468-1263(22)00169-8 ove,(onsumption phthalates, and mineral 0l|S)

Increased risk
h X of chronic
g Ultra-processed Contact diseases,

food matrix food consumption materials weight gain,
and texture ‘
and mortali

Degree and type of food

processing (eg, frying,
extrusion, and fermentation)

Food additives
Contaminants and other

from processing industrial
ingredients

Acrolein, furans, acrylamide, Colouring agents, sweeteners,
industrial trans fatty acids, emulsifiers, flavouring agents,
and advanced glycation corn syrup, modified starches,
end-products and maltodextrin

Figure 2, Possible mechanisms underlying the associations between ultra-processed foods

and chronic diseases risk



Identifying “ultra-processed” whole-grain foods

— chat function

Brown
INGREDIENTS: Cooked Rice (98%) (Water,
\ Rice), Vegetable Ol Stabiliser (471). A ‘
cm - Alee sambribadoc 100% UNCLE TOBYS Whole Groin Relled Oats.

Contains Gluten.
May Contain Wheat, Barley, Rye, Lupin. N

Is it a measure of processing or ingredients or nutrients?

may be present: Mill, g I e o

INGREDIENTS: Wholegrain wheat (97%), raw sugar, salt, barley malt extract, vitamins
(niacin, thiamin, ribofavin, folate), mineral (iron).

Containe: alivtan whaot Mau santain: lunin

Rice crackers made from brown and white rice
INGREDIENTS: Organic Brown Rice (55% C P> Ingredients

White Rice (36%). Vegetable ncludes Antioxidant Whole Grain Cereals (67%) [Wheat (33%), Corn (25%),
(419, Matodextn, Sec Sat nuin, Sugar, Kep Extac o Wb Gl e
319)|, Maltodextrin, Sea Salt, Inulin, Sugar, Kelp Extract Y : mem I !

% : i - Syrup, Vegetable Oil, Colours (Caromel |, Annatto), Salt, omemade bread

MAY CONTAIN MILK, SESAME, SOY. Acidity Regulotor (Trisodium Phosphate).

P> Vitomins and Minerals
Minerals (Colcium, Iron, Zinc), Vitomins (C, Niacin, E, B1,

86, B2, Folic Adid).



Dietitians understanding of whole grains in the
Nova Classification System

K - P Cltation: Krois - o

nutrients MOPI)  Graterauer, 5. Dictitians Attitades Jowr
and Understanding of the Proanctson
Artwle of Geains, Whole Graios, and
Dietitians” Attitudes and Understanding of the Promotion of Uttra-Processed Foods. Nutrants
Grains, Whole Grains, and Ultra-Processed Foods 022, 14, 3006, Mitps/ /doiong o "
Natasha Krois ', Jaimee Hughes ? and Sara Grafenauer ™ 103390/ nul4153026
ul
L L L Fn .

13 .

The dietitians tended not to consider whole- Vo -

grain breads and ready-to-eat breakfast

cereals as excessively processed, although most -
generally agreed with the classification system
based on the extent of processing.”




“Ultra-processed food” intake associated with
poorer health outcomes

Machado et ¥ Mastion and Duehenes (202001039
hmpa/dolony/1411038/41387-020001410 Nutrition & Diabetes

ARTICLE Open Access

Ultra-processed food consumption and obesity in
the Australian adult population

Lot 12 B -
Fracia Perera Madha tundhce Marmine2 Steek wnala Benazs Levy

Arna Rangar e Woods', Timothy Gil', Gyorgy & 5 and rios Augusto Montelr

Table 2 Association of dietary share of ultra-processed foods (% of total energy) with BMI and WC among Australians
aged 220 years (NNPAS 2011-2012), n = 7411.
Quintiles of the dietary contribution/”  BMI (kg/m®)  \ /"'WC (cm) \

of ultra-processed foods (% of total
dietary energy)®

Mean Mean (95% CI) Mean (95% Cl) | Mean Mean (95% CI) Mean (95% CI)
difference difference, difference] difference,
adjusted” adjusted®

0.0
) 052
32) 066
’S) 0.9¢
Q5 (highest) 17 1.06* 0.50; 161) 097*

Total

B8MI body mass index, WC waist circumference, CJ confidence interval, Ref. reference group.

*Ptrend < 0.001.

*See previous table.

PAdjusted for sex, age, educational attainment, income, zones, country of birth, level of physical activity and smoking status




Are more highly processed whole grains less
e A healthy?

food definitio K $5-5 onal an: of Barrett EM, Batterhass MJ, and Bock £ (2025)
Whole-grain modfied Nova sitra-processed
food definons: a crosssectional analyss of
the impact on cardiometabolic risk meascres
when eschading hgh whole-graim foods from
the ultra-processed food category in Austraba

e impact

ultra-processed food category

Tina 4. Price’ 0, Katring B, Kimsock™ 0, Eden M. Sarett

nd Dheaner J Bock'*

Table 3. Association between quintiles of energy intake (%E) from ultra-processed food (UPF) and cardiometabolic risk measures for whole-grain modified UPF definitions in Australian adults with 1d of intake

Proportion of energy intake from UPF (%)*
Q1 Q2 Q3 Q4 Qs

P for linear P for sig.
trendt differencet

Body weight (kg)§ (n 6003)
Adjusted
Approach 1 - 0-2235
Approach 2 : . . 0-2236
Approach 3 . 0-2236

S the American Journal of
CLINICAL NUTRITION

Eachuing whoie Gran-cortanng foods hror he Nova ulraprcested 1ood
CHOQOrY. & Croas-Sectional analyss of The IMOAC! 0 KSOCRNoNS with
CODUTOrADO 154 MedL 08

Wi | Poce ., Mamgns Do, Noone M Mckinonn . Murghs | B

TABLE 4 bt 5 Dot

Association between quintiles of energy intake (%E) from ultraprocessed food (UPF) and cardiometabolic nisk measures for whole grain modified UPF definitions

in United States adults

Proportion of encrgy intake from UPF (%) ° P value for P value for Adjusted R’
o1 Q2 o3 linear trend .ugr‘micanl.
difference

Body weight (kg) (n = 7261)

Adjusted

Approach 1 80.0 (0.91)* £1.9 (0.9) 82.4 (09" 838 (0.8)" 3.6 (0.8)" 0.0003 <0.0001 0.1405

Approach 2 80.1 (0.9 £2.1 (1.2\ $1.4 (0.8 83.7 (0.9)" 84.2 (0.8)" 0.0001 <0.0001 0.1413
82.2 (L0 83.8 (1.0\" 84.2 (0.7Y\" 85.6 (0.9)" 83.9 (0.7)" 0.0005 <0.0001 0.1404

AR




Are more highly processed whole grains less
healthy?

The Lancet Regional = —
Consumption of ultra-processed foods and risk of Health - Europe Dlabetes ‘ aI‘e é Dir:gegn
multimorbidity of cancer and cardiometabolic diseases: 2023;35: 100771 . . Association.
a multinational cohort stud Published Online 14
ittt y Y S - November 2023 Ultra-Processed Food Consumption and Risk of Type 2
s ke bt e W e o ok b . Skt o https://doi.org/10 Diabetes: Three Large Prospective U.S. Cohort Studies
. b : ‘ e 1016/jlanepe.2023 Zhangling Chen, Neha Khandpur, Clemence Desjardins, Lu Wang, Carlos A. Montewo, Sinara L. Rossato,

100771 Teresa T. Fung, JoAnn E. Manson, Walter C. Wilett, Eric B. Rimm, Frank B. Hu, Qi Sun, and
Jean-Philippe Drouin-Chartier

“wnerrational Agency $or Reseasch on Cancer (WRCWHO) Lyon, France

Forest plot of Hazard Ratios Subgroups HR and 95%CI
HR(SS% c|) Ultra-processed breads and cereals 0.98 (0.96, 0.99)

Slbﬂmm Ultra-proce
Tera-proce] X 0,
Total UPF intake 1.09 (1.05,1.12) et tane Subgroups HR and 95%CI
Ultra-processed breads and cereals 0.98 (0.96, 0.99)

Ultra-processed breads and cereals 0.97 (0.94,1.00) saucen.sprl - {tra-processed cereals 0.78 (0,75, 0.82)
1.03 (1.00, 1.06) Packageds| Ultra-processed dark breads and whole-grain breads 0.96 (0.94, 0.98)
;"'_'{‘"""_';"‘ Other ultra-processed refined breads 1.05(1.02, 1.07)

Sweets and desserts 0.99 (0.95, 1.03) X7k

Frovir-based)|

Sauces, spreads, and condiments

Savory snacks 1.00 (0.96, 1.04) Packaged savory snacks 0.91 (0.87, 0.94)

Plant-based alternatives 0.97 (0.91, 1.02) Artificially and sagar-sweetened beverages 1.10(1.09, 1.12)
Artificsally sweetened beverages 1LO9(1.08, 1.11)

Animal-based products 1.09 ( 1.05, 1.12) Sugar-sweetened beverages LIS(1L12,117)

Ready-to-eat/heat mixed dishes 1.01 (0.98, 1.04) Animal-based peoducts 144138, 151)

181 1 Ready-to-eat/heat mived dishes 142(1.31,1.54
Artificially and sugar-sweetened beverages 1.09 (1.06,1.12) eady-to-eat/beat mix ( )

Yogurt and dairy-based desserts 0.91 (0.88, 0.95)
Other ultra-processed foods 1.01 (0.97,1.05)

T T Other ultra-processed foods 1.05(1.02, 1.08)

08 1 1.2
Hazard Ratio per 1 SD (95% Cl) - Subgroups of ultra-processed foods




Ultra-processed foods and diet quality

Citstion: Martini, D Godos, |

. nutrients L T R

Revvew Table 3. Variation in specific nutrient intake by contribution of ultra-processed foods to total energy consumption and slope of nationally representative samples. Slopes

Ultra-Processed Foods and I \opresent the variation in intake of a specific food item when the share of %E from UPFs increased by 1%.
A Meta-Analysis of Nationa

s

Daniela Martini 'O, Justyna Godes **' 7, Marii

Variable Estimates (95% Cl) in Categories of UPF Contribution
Datasets (Studies)

p for Slope

Ultra-Processed Foods (%) 15% UPF 50% UPF 75% UPF

Micronutrients

Sodium (mg/1000 kcal) 1914.70 (1504.16; 2325.23) 1977.65 (1551.45; 2403.84) 2022.61 (1566.01; 2479.21) 1.80 (-1.62; 5.21) 0.302

Potassium (mg/1000 kcal) 2228.24 (1735.90; 2720.58) 1881.86 (1456.07; 2307.65) 1634.45 (1248.90; 2019.99) -9.90 (-12.60; -7.19) <0.001

Iron (mg/1000 kcal)

Magnesium (mg/1000 kcal)

Calcium (mg/1000 kcal)
Vitamin A (ug/1000 kcal)
Vitamin C (mg/1000 kcal)
Vitamin D (pg/1000 kcal)

Zinc (mg/1000 kcal)

Phosphorus (mg/1000 kcal)

Vitamin E (mg/1000 kcal)

Vitamin B12 (ug/1000 kcal)

Thiamin (mg/1000 kcal)
Riboflavin (mg/1000 kcal)

Niacin (mg/1000 kcal)

10.09 (4.22; 15.95)
200.63 (141.17; 260.09)
433.84 (299.41; 568.26)
431.11 (232.39; 629.83)
79.17 (47.78; 110.57)
3.73 (2.25; 5.21)
6.60 (6.12; 7.08)
666.55 (527.35; 805.76)
5.41 (1.12; 9.69)
3.78 (2.10; 5.45)
1.06 (0.49; 1.63)
1.18 (0.84; 1.53)

16.97 (9.26; 24.68)

9.04 (4.42; 13.66)
161.53 (113.10; 209.96)
401.01 (299.50; 502.52)
332.65 (221.80; 443.50)

66.79 (39.07; 94.52)

2.81 (1.75; 3.86)

5.46 (5.01; 5.91)
582.91 (475.76; 690.07)

4.68 (0.99; 8.37)

2.95 (1.33; 4.57)

0.93 (0.65; 1.21)

1.07 (0.79; 1.35)

14.18 (8.38; 19.99)

8.30 (4.53; 12.06)
133.60 (92.75; 174.46)
377.57 (294.55; 460.58)
262.32 (203.20; 321.43)
57.95 (32.05; 83.85)
2.14 (1.39; 2.90)
4.64 (4.10; 5.19)
523.17 (436.17; 610.17)
4.16 (0.89; 7.43)
2.36 (0.77; 3.95)
0.84 (0.76; 0.93)
0.99 (0.72; 1.26)

12.19 (7.72; 16.65)

-0.03 (-0.07; 0.01)
-1.12 (-1.46; -0.78)
-0.94 (-2.13; 0.26)
-2.81 (-5.48; -0.15)
-0.35 (-0.55; -0.16)
-0.03 (-0.04; -0.01)
-0.03 (-0.04; -0.02)
-2.39 (-3.46; -1.32)
-0.02 (-0.04; 0.00)
-0.02 (-0.03; -0.02)
0.00 (-0.01; 0.00)
0.00 (-0.01; 0.00)

-0.08 (-0.14; -0.02)

0.120

<0.001

0.123

0.038

<0.001

<0.001

<0.001

<0.001

0.016

<0.001

0.406

0.074

0.005




Assoclation
Original Research
Whole-Grain Consumption Is Associated with
Diet Quality and Nutrient Intake in Adults: The
National Health and Nutrition Examination
Survey, 1999-2004

» American Dietetic RESEARCH
righl.

Whole grains and diet quality

Table 2. Diet quality and adjusted™ nutrient intake of adults aged 19 to 50 y by whole-grain consumption group, according to data from the
1999-2004 National Health and Nutrition Examination Survey

Total Population

No. of Servings

=0to <0.6

=061t <15

=1510 <3.0

=30

n=7,039

n=5077

n=943

n=678

n=341

Nutrient LSM®

LSSE®

LSM LSSE LSM LSSE LSM

LSSE LSM LSSE

P for
trend

Macronutrient
Whole-grain servings 0.7
Healthy Eating Index 49.19
Energy” (kcal) 2,413.02
Protein (g) 87.79
Carbohydrate (gm) 297.59
Fiber (g) 15.67
Total sugar (g) 145.16
Added sugar (g) 25.86
Total fat (g) 89.17
Saturated fatty acids (g) 29.58
Monounsaturated fatty acids (g) 3365
Polyunsaturated fatty acids (g) 18.12
Cholesterol (mg) 302.77
Micronutrient
Vitamin A (retinol equivalents) 690.09
Vitamin C (mg) 9212
Vitamin E (mg a-tocopherol)
Vitamin B-6 (mg)
Vitamin B-12 (u0)
Folate (g dietary folate

equivalents)
Calcium (mg)
Magnesium (mg)
Potassium (mg) 2,779.40
Phosphorus (mg) 1,408.31
Iron (mg) 16.10
Sodium (mg) 3,702.82

0.02
0.19
14.07
0.41
1.06
0.13
1.07
0.27
0.38
0.16
0.16
013
3.00

12,63
143
0.09
0.01
0.11

3.07
7.72
1.64
14.09
6.01
0.1
19.01

0.09 0.0
4649 021
2,340.46 17.26
88.01 053
29237 139
1385 043
146.72 142
27.09 036
8942 048
2982 020
3380 o021
1793 0.6
31893 3%

644.95 1561
88.09 1.66
758 009
181  0.02
525 0.15

380.72 3.05
86331 888
27128 11
2,733.68 17.55
1,365.03 728
1481 0
368043 2373

1.01
53.04
2,468.56
88.52
302.28
16.89
144.29
24
89.96
30.08
34.30
17.76
294.08

748.55
97.00
8.21
2.12
5.62

467.18
974.95
305.90
2,835.11
1,464.26
17.61
3,800.92

0.01
0.48
36.78
1.01
261
0.30
270
0.66
0.95
0.41
0.41
0.29
7.22

31.70
3.76
0.19
0.04
0.25

an
171
347
35.04
14.45
0.27
51.49

212
55.45
2,609.04
86.69
307.04
20.33
139.15
22.25
88.21
29.00
33.05
18.52
261.37

787.65
98.00
9.18
220
5.85

482.54
1045.61
343.59
2,881.73
1,505.59
19.77
3,718.55

0.02
0.56
41.75
1.32
3.12
0.51
3.00
0.70
1.26
0.52
0.53
0.42
8.25

40.37
4.40
0.48
0.06
0.32

12.47
34.89

AL
4368
2187

0.53
59.11

465
59.23
2,753.48
8533
32943
2511
140.54
2120
85.97
26.63
31.37
20.56
213.00

888.13
116.21
921
227
468

490.82
1015.89
401.82
2,982.19
1,591.16
20.40
3,687.14

0.1
0.89
56.92
1.73
4.46
0.69
4.25
1.05
1.n
0.69
0.72
0.64
10.28

49.15
9.24
0.39
0.10
0.28

18.80
34.63

8.67
73.68
29.61

0.72
83.84

<0.0001
<0.0001
0.1162
<0.0001
<0.0001
0.0090
<0.0001
0.0525
<0.0001
0.0011
<0.0001
<0.0001

0.0000
0.0021
<0.0001
<0.0001
0.9783

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

0.4054

“Covariates used were ensrgy, sex, ethnicity, and age
LSM = least square mean.
LSSE ~ least square standard eror

“For energy only, covariates used were sex, ethnicity, and age.




Whole grains and diet quality

Whaole grain intake and its association with intakes of other foods, nutrients
and markers of health in the National Diet and Nutrition Survey rolling
programme 2008-11

wo | Sesd™

Table 2. Mean nutrient intakes of non-consumers and by tertiles (T) of whole grain intake

Child/teenage mean Adult mean

Whole grain intake/d Whole grain intake/d

Nutrient

T

T2

m™ T2

Energy (kcal)

Energy (MJ)
% energy from protein
% energy from carbohydrate
% energy from total sugar
% energy from NME sugars
% energy from fat
% energy from saturated fat
% energy from alcohol

Fibre (g/10 MJ)

Na (mg/10MJ)

Fe (mg/1OMJ)

Ca (mg/10MJ)

Vitamin E (mg/10 MJ)

K (mg/10 MJ)

P (mg/10 MJ)

Mg (mg/10MJ)

Thiamin (mg/10 MJ)

Riboflavin (mg/10 MJ)

Niacin (mg/10 MJ)

Vitamin B6 (mg/10MJ)

Vitamin B12 (p.g/10 MJ)

Vitamin D (pg/10 MJ)

18
20

28
6-0
33

6.4

50-7
22.7

34.4

02

3255
1520

21
28

58
29

6.7

2.8
61
31

7.3 75

44.5 455

34.0

12.7
53

n (unweighted)

227

415

418

442

NME., non-milk extrinsic.

*Values are significantly different from non-consumers (P< 0.05; ! test, adjusted for sex).

t Association across intakes of whole grain and nutrient intakes (inear regression, adjusted for sex).




Ultra-processed foods and diet quality

American Journal of

Preventive Medicine

Appendix Figure 4b Adults Predicted marginal means of total fruits (servings/d), total vegetables
(serving/d), nuts and seeds (serving/d), added sugar (tsp/d), refined grain (serving/d) and sugar
Consumption of Ultraprocessed Foods and Diet n sweetened beverages (serving/d) across quintiles of ultra-processed food consumption (%E) among
Quality Among U.S. Children and Adults = U.S. adults (aged >20 years), NHANES 2015-2018. Notes: Data were adjusted for NHANES survey
weights to be nationally representative. Error bars indicate 95% ClIs. NHANES, National Health and

Nutrition Examination Survey,

Junxiu Liv, PRD, " Euridice Martinez Steele, PhD, "~ Yan Ui, PhD," " Dinvtra Karageorgou, PhD,
Renata Micha, PhD,” Carlos A. Monteiro, PhD, ™ Darlush Mozaffarian, MD, DrPH

Liv et al/ Am ] Prev Med 2022,62(2):.252-264

Largest differences between UPF quintiles and AHA dietary
scores observed for:

Fruits and vegetables

SSB

Nuts/seeds/legumes

Total fruts (serving'd)
Total vegetable (serving'd

Quintiles of ulvra-processed food (%E) Quinties of vitra-processed food (%E)

Quinties of ultra-processed food (%E) Qunties of Utra-processed food (%E)

Quinties of Ultra-processed 100d (%E) Quintles of yitra-processed food (%E)

Refined grains
Added sugars

Added sugar (tspdd

Nuts and seeds (serving/d)

Lesser difference found between UPF quintiles and AHA
dietary scores for whole grains

Refned gran (servingd)

Sugar-sweetenad beverages (serving'd

98% of Americans do NOT meet daily intake requirement for whole grains




The balancing act for whole grains

Whole grains Pe.rhqlzs ccl)uld

Processing of including prioritise less
Poor whole- Better diet
grain intake at

whole grains “ultra- processed
quality with 1s unavoidable
the population higher whole-
level

processed” whole grains
and improves types have but not at the
grain intake nutrient

health LIPS GiF
bioavailability protective more highly

effects processed
types

Nutrients Processing

y -




Ultra-processed foods, diet quality, and vulnerable groups

Amen(.:an Journal of :
Preventive Medicine
RESEARCH ARTCLE

Consumption of Ultraprocessed Foods and Diet
Quality Among U.S. Children and Adults S

W, uNdice Martinez Steele, . an L, W, mlra ne eOrRou,
enata Micha, PhD,” Carlos A. Montesro, PhD, " Dariush Mozaffarian, MD, DrPH

Livet al / Am ] Prev Med 2022,62(2):.252-264

Largest differences 1n associations across quintiles of UPF intake and
poor diet quality were evident for:

Minorities (non-Hispanic Black and Hispanic)
Lower educated (less than high school graduate)
Lower household income levels (PIR <1.30)
Higher BMI

* Underweight with greatest difference




Ultra-processed foods, diet quality, and vulnerable
groups

Poor access to cooking equipment
o Nutritioyn Limited cooking skills
The concept of utra-processed foods (UPF) | Those unable to afford energy and food
Position statement (updated May 2024) Busy li feS tyles

Ewopean Journal of Nutriion (2022) 61:935-945

Women of childbearing age
T Aboriginal and Torres Strait Islander peoples

Fortification of grain foods and NOVA: the potential for altered
nutrient intakes while avoiding ultra-processed foods Thiamine and folate intake theoretically halved

Madeline L. Estell'? . Eden M. Barrett’ @ . Katrina R. Kissock'? @ . Sara J. Grafenauer'* - Julie Miller Jones® @ .

Eosnors B } 1ron intake (15.0mg to 9.2mg)
| 10dine intake (17.7ug tol2.1ug)




Processing impacts on accessibility

Improves access to nutrient dense, low-cost foods

ation: Bly

P imemational Joursal of P C e fiedd, M.; Stanck, €
Environmenral Research Ketehles. T Petocz. P: Roesler, A
/ eghley, T Petocz, oesler, A
WML and Public Healrk MDPI) 5
Abbot, K, Cassettari, T, Marshall, S
Fayet-Moore, F. Diet and Econoes
Madelling 10 Improve the Quality

Article

Diet and Economic Modelling to Improve the Quality and
Affordability of the Australian Diet for Low and Medium
Socioeconomic Households

Michelle Blumfield 'O, Carlene Starck *%' 0, Tim Keighley 'O, Peter Petocz ', Anna Roesber 'O,
Kylie Abbott ¥, Tim Cassettari 2 Skye Marshall '*© and Flavia Fayet-M 4o

33% of top quartile of nutrient dense, low-cost foods were “ultra-
processed” fortified wholegrain bread and breakfast cereals (<20
g sugars/100 g)




Processing impacts on accessibility

Supports food security for many population groups

n ?)J Science of Fooc

PERSPECTIVE
The science of food security

Martin Barry Cole', Mary Ann Augustin', Michael John Robertson' and John Michael Manners'

npj Science of Food (2018)2:14; doi:10.1038/541538-018-0021-9

Extends the shelf life of products improving sustainability
and reducing food waste




Processing impacts on accessibility

Food safety — kill harmful microorganisms, food spoilage

Nutrient bioavailability — digestibility of nutrients

Convenience — cooking abilities, busy lifestyles etc.

Sensory properties — acceptability of whole-grain foods




Summary

Promotion of all whole-grain foods prioritising lesser processed types
Especially considering vulnerable groups, cost, food security, and cooking abilities

RCT data on UPF subgroup intake and associations with health
Understand exact associations and potential mechanisms

Consistent and accurate messaging to reflect evidence

Promotion of whole grains in dietary messaging models (dietary guidelines and Nova)
Acknowledge evidence caveats or nuances for UPF — consumer education

Co-ordinated efforts to develop, evaluate, and implement healthy dietar
patterns that consider nutrient composition, processing, sustainability etc.




Thank you

Email: elissa.price(@unsw.edu.au
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Interactive Assessment




POLL: Which of these foods would be

considered Ultra-Processed in the Nova
Classification System?

Sliced 100% whole wheat sandwich bread
Refined, all-purpose flour

Dried pasta made from 100% whole grain flour
Seed oils

Beer



POLL: Which of these statements is FALSE

People who eat more ultra-processed foods tend to be more likely to
develop conditions like hypertension and diabetes.

Whole grain foods are considered less “processed” than refined grain
foods in the Nova Classification System.

A diet consisting of mostly ultra-processed foods can contain
adequate amounts of most nutrients and have a high diet quality
score.



POLL: Which of these statements is
FALSE?

Processing can make certain nutrients more bioavailable.
Processing can lower the glycemic impact of a food.

Processing can improve shelf life.

The Nova Food Classification System focuses on nutrients that
are removed during processing, not ingredients that are added.
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