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Grains, even whole
grains, are empty
calories and cause
wheat belly.

We did not
evolve to eat
grains.

White bread is
as bad as soda

Modern grains
are killing you.




Topics Covered

The ingestion of the recommended mix of whole grain
foods is associated with numerous health benefits.

Myths and facts associated with grain and whole grain
consumption.

Grains deemed as processed or ultraprocessed by NOVA.

Consumption of whole grains (and cereal fiber) is far
below recommended levels.

Optimal health is about the right mix and quantity of

whole grains and enriched refined staple grains, with few
indulgent grains.
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MYTHS: CARBS AND GRAIN
FOODS, EVEN WHOLE GRAINS,
INCREASE BODY WEIGHT AND
IMPAIR WEIGHT LOSS

¥,

Go with the grain.



Myth Grains Cause Weight chn

People believe

1. Overweight is caused by
carbs - eg grain foods

2. Overweight is associated
with refined grains

3. Weight gain can be
reduced with whole grains

4. Weight loss can’t occur
with grains in the diet

What does the evidence show?




Do Carbs Cause Obesity?
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Go with theprain.




Calories Have Increased

Other dairy
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Carb intake (g/person/day)

US Carb Intake vs. Obesity Prevalence, 1980-2010
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Go with theprain.



Grain Consumption Has Decreased While
Percent Overweight and Obesity Increased

Percent Grain Calories Decr.
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Body Mass Index in Relation to Whole-Grain
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WG/Dietary Fiber (DF) Affects Energy Balance

WG Substituted for RG 6-wk RCT n=81

Whole grain-rich  ~207g WG/d ~40g DF/d
Refined grain diet Og WG/d ~21g DF/d

AWG versus ARG Energy
_ _ Excreted
Resting metabolic rate A 43 kcal/d
Stool weight A 76 g/d ‘
Stool energy content A 57 kcal/d Metabolic

Rate

Karl et al Am J Clin Nutr. 2017;105:589-599.



“Make Half Your Grains Whole”

Lowest Visceral Abdominal Fat (VAT

Amount of VAT

Adults -3 servings (slices) of whole
grain and 2 of refined (white) grains
had the least VAT or ‘excess fat around
the middle’.

2000

900+

Whole Grain
(serv/d)

6001 <0.2

1500‘4 ——

~4.0 ~2.0
Refined Grain (serv/d)

Framingham Heart Study (n=2834)
McKeown et al. Am J Clin Nutr 2010; 92:1165-71
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Weight Loss with Whole & Refined Grains

Intervention Stugyd g e Subjects n=50

No differe
weight los It's the calories! ed grains
calorie
restricted d

ble grains

Harris Jackson et al. Am J Clin Nutr. 2014; 100: 577-586.
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Go with the grain.



RR of all-cause mortality

All Cause
Mortality
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50 g/d*
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Zong et al,
Circulation
2016:133:2370- 0

2380 NS A
Go with the grain.

* Grams of whole grain ( not WG food)



RR of CVD mortality

CVD
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Whole Grain
Intake and
Cardiovascular
Disease (CVD)
Mortality

Zong et al,

Circulation
2016;133:2370- J\

2380 Go with the grain.
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Whole Grains / Coronary Disease

Study

Wang 2016
Huang 2015
Johnsen 2015
Sonestedt, 2015
Wu 2015 (HPFS)
Wu 2015 (NHS)
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Meta-analysis of 45
prospective cohorts

(64 publications)
Aune D, et al BMJ. 2016 Jun 14;353:i2716;
Tang G et al Am J Cardiol. 2015;115:625-9;

Mellen et al AJCN 2007;85:1495-502. j ° {

Go with the grain.



Whole Grain Intake & Type 2 Diabetes Risk

~ 25% Lower risk

Study

Huang 2015
Wu 2015
Jacobs 2007
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Whole grains (g/day)

Recommended
Foods for
Diabetics

Healthy
Carbohydrates:
V' Fruits

v’ Vegetables

v' Whole grains - + B
v’ Legumes (beans, peas, SRR TSNS
lentils) =l
W
L4

v’ Low-fat dairy products

Meta-analysis of 45
prospective cohorts

(64 publications)
Aune D, et al BMJ. 2016;353:i2716



RR of cancer mortality
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Stro

Relative ris

ke Mortality
1.0
— Best fitting cubic spline
----- 95% confidence interval
0.8 NINC e
6 | T
0.4
0 50 100 150 200 250
Whole grains (g/day)

'S
Aune et al, BMJ 2016; W

Go with the ,
2E20714 grae



Whole Grain Intake and
Respiratory Disease Mortality
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Aune et al, BMJ 2016; 353:i2716 Go with the grain.



Whole Grain Infake and
Infectious Disease Moritality
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Whole Grain Intake Lowers Relative Risk (RR)

90 g/day increase in whole grain food intake (3 servings)

2 sl. bread, 1 bowl of cereal or 1/5 sv. pita bread made from whole grains)

Very similar Relative Risks (RR) for both incidence and mortality
0.49 Diabetes
0.81  Coronary heart disease

0.78 Cardiovascular disease

0.88 Stroke

0.85 Total cancers

Meta-analysis of 45 prospective cohorts (64 publications) w

Aune D, et al BMJ. 2016 Jun 14;353:i2716
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Go with the grain



Whole Grain Intake Lowers Relative Risk

make
“These findings support dietary guidelines that - LF }/ -

recommend increased intake of whole grain to your
reduce the risk of chronic diseases and grams
premature mortality. WHOLE

“Intakes of specific types of whole grains including whole grain bread,
whole grain breakfast cereals, and added bran, as well as total bread

and total breakfast cereals were also associated with reduced
risks of cardiovascular disease and/or all cause

mortality...
...little evidence of an association with refined grains, white rice, total rice, or total
grains.”

Meta-analysis of 45 prospective cohorts (64 publications) y'
Aune D, et al BMJ. 353, i2716. http://doi.org/10.1136/bm);.i2716 S
Go with the grain.
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In the Refined Grain

category, enriched Virtually no whole grain indulgent
staple foods are with 5, mostly all staple foods.

indulgent grain-based
desserts and snack§/ |
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» Use processed (PF) or

State of the Whole ultraprocessed (UPF)
Grain Data grains.
4 . * Intervention studies -

Mixed results

» Consistency across
epidemiological studies

— Confounding

— Whole grain foods are
compared with refined
grains.

« Staples vs. indulgent grain-
based foods




All-Cause Mortality & Grain Products - mostly

Processed
High v low analysis
No of RR* (95% CI) 1< P
studies valuet

Whole grain bread 5 0.81 (0.74 to 0.88) 57 0.05
Whole grain breakfast cereals 3 0.79 (0.72t0 0.86) 50 0.14
Oats or oatmeal 3 0.89 (0.76 to 1.04) 90 <0.001
Refined grains 2 1.02(0.93t01.12) O 0.64
Pasta 1 0.61 (0.26to 1.45) — —
Total bread 3 0.77 (0.72t0 0.81) O 0.42
Total breakfast cereals 2 0.87(0.81t00.93) 47 0.17
Total grains 13 0.91 (0.87t0 0.95) 4 0.41

*RR<1 favours those with higher intake.

¥ .

Meta-analysis of 45 prospective cohorts (64 publications) Comith f/w;»m
Aune D, et al BMJ. 353, i2716. http://doi.org/10.1136/bmj.i2716



Whole & Refined Grain and Hypertension
Women's Health Study; n = 28,926

Multivariate relative risk

14

13

12 4

11

ie

0.9 -

0.8 A

0.7 A

06

Whole-grain intake 1.4 -
k Refined-grain intake
1.3 -
1.2 -
=
2 1.1 -
s
[ ] e 2000000 A ZEEEEENER R RN N N S i9cc@gecsossogecsccssnopmed aee
- 5 09 -
2
B
= 08-
P for trend = 0.63
P for trend = 0.001 o |
4 i " " 2 0.6 * + +- 4+ +
05 051 12 24 o 12 §.4 . d4_6 A
Senings per day ervings per day
0

Wang et al, Am J Clin Nutr, 2007;86:472-479

Go with the grain.



PF and UPF Whole Grain Breads and Cereals -
All Cause Mortality - Mostly PF/ UPF in NOVA

class
Steffen et al (2003) (14) — 867
Sahyoun et al (2006) (43) € -— NR
Jacobs et al (2007) (22) —— 5552
Buil-Cosiales et al (2014) (11) — 425
Wu et al (2015) (15) 15106
Wu et al (2015) (15) 11814
Huang et al (2015) (45) 46067
Subtotal (I-squared = 66.5%, P=0.008) <
Specific whole grain foods E
Jacobs et al (2001) (38) (Whole grairrbre=gt— 2058
Appleby et al (2002) (24) (Whole meal bread) 2529
Liu et al (2003) (39) (Whole-grain breakfast 3114
Olsen et al (2011) (18) (Rye bread) —.— 2383
Olsen et al (2011) (18) (Rye bread) —_— 1743
Tognon et al (2011) (40) (Whole grain oeresls'j—-— 630
Subtotal (I-squared = 0.0%, P=0.45) <}

:
Overall (I-squared = 66.5%, P=0.006) <>

Benisi-Kohansal, S., et al. Adv Nutrition, 7, 1052-1065

0.77 (0.61,0.97) 2.79
0.82(0.52,1.29) 0.84
0.79 (0.72,0.87) 9.40
0.92 (0.64,1.33) 1.24
0.88 (0.84,0.93) 14.14
0.95(0.90, 1.01) 13.29
0.94 (0.91,0.98) 15.61
0.89 (0.84, 0.94) 57.31

0.75(0.64,0.87) 5.41
0.89(0.81,0.97) 9.92
0.83(0.73,0.94) 6.85
0.84 (0.75,0.94) 7.83
0.90 (0.80, 1.01) 7.55
0.85(0.73,0.99) 5.12
0.85 (0.81, 0.90) 42.69

0.87 (0.84, 0.91) 100.00

"'
N

Go with the grain.



Stroke Risk

Low vs. High Intake of Refined Grains

Study

n]

Jacohs (1994)

Liw {2000

Steffan (20:03)

Liu {2003}

Oba M (2010)

Oba,F (2010)
Eshak F (2011)
Eshak.M {201 1)
Eshak JPHC I (2014)
Eshak JPHC Il (2014)

Charall (l-eguared = 0.0%, p = 0.970)

ROTE: Welghts are from random efiects analysis

Relative

Risk (95% CI)

1.33 (0.73, 2.44)
0.97 (0.67, 1.42)
0.82 {0.48, 1.40)
1.22 (0.71, 2.11)
0.84 (0.43, 1.62)
1.37 (0,64, 2.94)
0.99 {075, 1.31)
1.02 {0.82, 1.31)
1.01 {0.90, 1.14)
1.03 {0.82, 1.30)

1.02 (0.93, 1.10)

Weight

1.93
4.9%
245
237
1.60
1.21
.04
12.82
50.34
13.25

100.00
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|
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Wu et al, J Stroke Cerebrovasc Dis, 2015:24:2738-2746. «.

grain.



T2DM Risk: Whole Grain Intake
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Parker et al, Ann Epidemiol 2013; 23:321-327

Go with the gain.



T2DM Risk: Refined Grain Intake
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~ Parker et al, Ann Epidemiol 2013; 23:321-327 Co with the grain.



Lowest Risk T2DM

Women who consumed the:
- most whole grains also had the highest
consumption of refined grains

- high grain consumption, from both whole

and refined sources, was associated with
the lowest risk of incident T2DM

Parker et al, Ann Epidemiol 2013; 23:321-327 J\
Go with the grain.



Diabetes Risk* by Rice Intake - China

Percent of Energy from white rice

North China
Median intake, %
Participants, n
No. of cases 25
RR

Central China

Median intake, %
Participants, n

No. of cases 57
RR

South China
Median intake, %
Participants, n

No. of cases 48
RR

Tertile 1 Tertile 2

16.2 30.1
504 512
28 26
1.00 0.99
0.0 13.5
908 899
60 38
1.00 0.95
27.7 43.0
1106 1136
42 35
1.00 0.96

No association in Hong Kong

Tertile 3

45.9
513

0.98

39.9
912

0.59

57.9
1138

0.95

P —trend

ns

0.03

0.83 ns

Dong F, et al. Ann Nutr Metab. 2015;66(4):209-18

RR=1

RR=0.59

RR=1

*adjusted risk



Rice Intake and
Diabetes (T2DM)

* Rice intake associated with
blood glucose

« China
 _.lanan women not men
}pore - higher quintiles
o difference Q1,Q2,Q 3
Shanghai middle-
Qtt_ | yvomen
e =1.78
ci i) gld white rice vs
<200g/d

Soriguer F, et al. Clin Nutr. 2013;32:481-4; Nanri A,
Am J Clin Nutr. 2010;92:1468-77;

66:209-18; Hu et al, BMJ, 344, e1454.
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Most Are not Getting Whole Grains

9 out of 10 North Americans are NOT getting
the recommended 3 servings of whole grains
each day!

'

Getting the
Recommended 3
Courtesy of GMI Servings cﬂgle

\\\\\



Changes in Bread Consumption and
Adiposity in Spanish Subjects at High
Cardiovascular Risk PREDIMED Trial -y yrs

| “the results of the present study show that
_______ decreasing total and white bread and maintaining
_______wholegrain bread consumption in the setting of a
______ Mediterranean-style diet could help in reducing

____ weight and abdominal fat gain”

But....is the magnitude of the “effect” clinically
meaningful?

Bautisto-Castano et al, Brit J Nutr 2013; 110:337-346



Body Weight by Quartile of Bread

Consumption
[PREDIMED Trial — 2,213 Participants]

White Bread Whole-grain Bread

100
90
80
70
60
50
40
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Highest vs Lowest Changes in White Bread
Consumption (4 yrs)

Change Body Waist

Change | in intake . - _
in kg/ayr) | Wweight circum

intake change (kg) | ference
(g/d) (cm)
~ White -108 -158 0.14 1.11
~ Bread (Q1)
~ White +87 +127 0.90 2.39
~ Bread (Q4)

— A difference of 285 kg of bread consumption -4 yrs
- resulted in a difference of only:
~ * 0.76 kg of body weight gain

~ * 1.28 cm waist V.

Bautisto-Castano et al, Brit J Nutr 2013; 110:337-346 wit: the grain



Conclusion

‘Changes in bread .
— — consumption appear to -
~  have rather modest effects
________ __on changes in body weight
—— or central adiposity -

Bautisto-Castano et al, Brit J Nutr 2013; 110:337-346



White Bread Consumption & BMI

26.0

2.6 3.2 4.2
Servings/Week White Bread




Weight Gain &
Breakfast CereaIS*Adjusted 13-year

_ Mean Body Weight Gain (kg)* Men

Rarely 1 Serving/ 2-6 Servings/ > 1 Serving/

week week day

Whole 2.18 2.24 2.07 1.83
Grain

Refined 2.14 2.19 2.13 1.77
Grain

Total 227 2.22 2.09 1.81

~ Lowest weight gain associated with consuming more

~ than 1 serving/day of grains reqardless of whether they

- were whole or refined.  physicians’ Health Study — 17,881 men Y
Bazzano et al, Obesity Res 2005; 13:1952-1960 ¢, .4, 4. gua.




Relative Risks of Attained BMI > 25 According to Intake
of Breakfast Cereal Type (8 years of follow-up)
[Physicians’ Health Study — 17,881 men]

1.1 7 Breakfast Cereal Type
e ---e+- whole grain
e --»-- refined grain
1.0 1

Adjusted Relative Risk for BMI > 25

0.9 1
0.8 1
0.7 I } } i
rarely/never 1 serving/wik 2-6 servings/wk =1 serving/day
Cereal Intake Category
W,
Bazzano et al, Obesity Res 2005; 13:1952-1960 S

Go with the grain.



Cereals and Weight Gain

\Qf

Weight gain is
iInversely associated
with intake of refined-
grain and whole-grain
breakfast cereals

— independent of
other risk factors

Physicians’ Health Study
N=17,881

Bazzano et al, Obesity
Res 2005;13:1952-1960



The Right Mix of Whole and Refined Grains

We have to convince them it's
something they didn’t eat? /

ALY N



i
All Types of Grain Fit - Vm
Seek Variety in Type & °

Process
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Overall Conclusions

Whole grain foods including
processed ones are associated
with:
* Reduced risk of chronic
diseases
* Reduced risk of obesity

» Better weight control

Refined grain foods intake

* Relatively neutral with regard to its
association with body weight and
chronic diseases

Whole grain foods are below
recommended levels.

Some eat too many grain servings and
too many grain-based snacks.

Both whole-grain and enriched,
refined, staple grain foods can be part
of a healthy diet.

We need the right quantity and balance of
grains, processed grains, grain types,
for better diets and optimal nutrition.




