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Dietary Guidelines for Americans 1980 - 2015
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The 40 year DGAs fat-sugar seesaw
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The research seesaw

Fat is bad

ELSEVIER

Physiology & Behavior 83 (2004) $49- 558

PHYSIOLOGY
&
BEHAVIOR

Dietary fat and obesity: a review of animal, clinical and
epidemiological studies

George A. Bray*, Sahasporn Paeratakul, Barry M. Popkin

Dietary fat affects

 Rouge, LA 70808, United Stares

Letters to the Editor [ Camina Chapel il C. Unied Staes

obesity rate
while controlling for energy

We would expest this because we were looking at the effect of fat
ntake. as we showed in the poper.

ed 12 August 2004

Dear Sit

Recently, we publish
Fat Intake Does Affect

arlier paper published
Determinaur of Body Ff
paper was. also prepare]
besause it was essential

Dietary fat intake does affect obesity!™

George 4 Bray and Barry M Popkin

ABSTRACT  There is a difference of opinion about whether
the percentage of dietary fat plays an important role in the rising
preval of ight and in its onee it has devel-
oped. We believe that ample research from animal and clinical

studies. from controlled trials. and from epidemiologic and eco-
logic analyses provides strong evidence that dictary fat plays a
role in the development and treatment of obesity. A reduction in
fat intake reduces the gap between total energy intake and total
energy expenditure and thus is an effective strategy for reducing
the present epidemic of obesity worldwide. A review of the
results from 28 clinical trials that studied the effects of a redue-
tion in the amount of energy from fat in the diet showed that a
reduction of 10% in the proportion of encrgy from fat was asso-
ciated with a reduction in weight of 16 g/d. We thus conclude
that dietary fat plays a role in the development of obesity. To

1 on page 1149.

sity might increase more rapidly. and that fat intakes may have

increased in those segments of society in whom the prevalence

of obesity has d while d ing in other segment
Ultimately, obesity is caused by an energy imbalance and the

focus on dietary fat intake may have been overemphasized at the
expense of total encrgy intake. This is a critical point when it
comes to placing the role of dietary fat intake into its proper con-
text. Total energy balance is what matters most and the focus on
dietary fat consumption must be seen through its effects on total
intake, We are convinced from our review of the literature
people eat more fat they consume more energy. This is the

result of both passive overconsumption and the low thermic
cffect of fat. Dicts with a low encrgy density are thus associated
with greater satiety. In addition. we believe that if people eat less
fat they will on average consume less energy

Sugar is worse

role in the epidemic of obesity™?
George A Bray, Samara Joy Nielsen, and Banyv M Popkin

ABSTRACT

Obesity 15 a major epidemic, but ifs causes are still unclear. In this
article, we investigate the relation between the intake of high
fructose comn syrup (HFCS) and the development of obesity. We
analyzed food consumption patierns by using US Department of
Agriculture food consumption tables from 1967 to 2000. The con-
sumption of HFCS mereased > 1000% between 1970 and 1990, far
exceeding the changes in mtake of any other food or food group
HFCS now represents > 40% of caloric sweeteners added to foods

Consumption of high-fructose corn syrup in beverages may play a

Commentary

sucrose. Added sugar is sugar added to a food and includes
sweeteners such as sucrose. HFCS, honey. molasses, and other
symps. Naturally eccurving sugar is sugar occurring in food and
not added in processing, preparation. or at the table. Toral sugars

represents the total amount of sugars present in a food and in-
cludes both naturally occwring and added sugars. Free fructose
is fructose that exists in food as the monosaccharide. Fructose
refers to both the free and bound forms of fructose (4).

Added sweeteners are important components of our dict. rep-

Circulation

JOURNAL OF THE AMERICAN HEART ASSOCIATION

~ American
Heart

Association.

Sugar-Sweetened Beverages, Obesity, Type 2 Diabetes Mellitus, and Cardiovascular
Disease Risk
Vasanti S. Malik. Barry M. Popkin. George A. Bray. Jean-Pierre Després and Frank B. Hu

Circulation. 2010:121:1356-1364
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Main drivers of food choice

Taste

sweet, not bitter

| \

-

_ choices
‘ Convenience

uuuuuuuuuuuu
nnnnnnnnnn

uuuuuuuuuuuuuuu




The formation of dietary patterns:

e Childhood:

— Sweet taste (not bitter),
— energy density, familiarity.

e Adolescence:

— Energy density, variety,
— attitudes, motivations, peer group.

e Adult life:

— Taste, cost, convenience, %
— health, variety.



Classic data: Infants like sweet taste

Facial expressions of 3-day old infants
Steiner, 1977

Infants prefer sugary liquids
to plain water
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Desor, Maller and Greene, 1978




Children like energy-dense foods

Energy density (ED) is driven by water content.
Energy-dense foods are dry.

Energy-dense foods can be sweet and fatty.

Energy-dense foods can be nutrient-poor.

ENERGY DENSITY (kcal/g)




Low water content = high energy density
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Low water content = high energy density
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Low water content = high energy density
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Low water content = high energy density
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Low water content = high energy density

900 -

oil
800 - L 6 ¢ meat
) ® dairy
i Q )
700 butter o m fruit
g o0 s
— %Légar ¢ bacon O fats
Qo 500 - O OD candy o ° O sweets
0
= 400 %D [Rcereals O‘ cheese & .fzied seafood
S g% e o €o o e
g 300 - | H - A salagydressings
© & ©
= @) QA m ‘l
200 - ° cakes 9
100 - s
0 | |
0 20 40 100

Water content (g/100g)



Children hate bitter taste

e Plant-based phenols,
polyphenols (tannins),
flavonoids, isoflavones,
terpenes and glucosinolates
are bitter, acrid, or astringent.

e These compounds impart a
bitter taste to plant foods.

e Many of these compounds
are toxic — bitter taste is a
signal for dietary danger.

e Children hate bitter foods;
older people do not mind
them (esp. coffee, alcohol).

Drewnowski and Gomez-Carneros, AJCN 2000;72: 1424-35




The value of culinary science

e Fat, sugar and salt can mask BT doevameliite
bitter taste. foc gropelalt.,

e Taste illusions
— Salt makes grapefruit sweeter Wy -,5‘. T
— Parmesan cheese makes red wine 5*'%@;"‘?
sweeter.
— Broccoli tastes better with butter —
or cheese sauce
e Food processing involves the
senses and psychology.

GRAPEFRUIT TASTES
SWEETER WITH SALT!
s aaeree g




From physiology to psychology
and
economics

Energy dense foods (grains, sugar, vegetable oils)
have become very inexpensive

nnnnnnnnnnnn
wwwwwwwwww




From foods to food patterns:
The economics of sugar and fat

Nutrients are expensive. Calories are not.
[

JNTHE JOURNAL OF NUTRITION
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Institution: UNIVERSITY OF WASHINGTON HEALTH SCIENCES LIBRA|

© 2003 The American Society for Nutritional Sciences

Fat and Sugar: An Economic Analysis?!
Adam Drewnowski’
E Author Affiliations

| 12To whom correspondence should be addressed. E-mail:
pdamdrew@u.washington.edu.

Monsivals, P. and Drewnowski, & 2007. The Rising Cost of Low-Energy-Density Foods. Journal of American Disfetic Associafion

87% JUICE/PUREE BLEND
107:2071-2076.

g
50mg
Total Carbohydrate 349
Sugars 30

28 g of sugar 34 g of sugar 19



Obesity promoting diets driven by low
global prices of sugar and fat

WoRLD vs US SUGAR PRICES

Waorld raw sugar
Source: USDA
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Graph 1: EU vegetable oil prices and Brent crude prices (dollar/ton).

e World and US prices for sugar and for fats and oils 1961-2011

e Fats and sugars provide 20,000 kcal per dollar

e Nutritionists equate 3,500 kcal with 1 |b of body weight

e The “economic cost” of gaining 1 Ib body wt is 12 cents — if the energy

comes from added sugar and fat




The global nutrition imbalance

Human taste preferences run toward
energy-dense grains, sugar, and fat

Calories are cheap; nutrients are not.

Global diets are becoming energy-
dense but also nutrient-poor.

The global poor suffer from different
forms of malnutrition — both
undernutrition and overweight.

Can food processing and food
fortification help to improve global
food patterns?

Ethiopis




Is global obesity caused by low-cost diets?

Special Article

PATRICIA AGUIRRE
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Adam Drewnowski and SE Specter

ABSTRACT Public health policies for the prevention of obesity increas-
Many health disparities in the United States are linked to inequal- ingly call for taxes and levies on fats and sweets, both w
ities in education and income. This review focuses on the relation  discourage their consumption and to help promote alternative
berween obesity and diet quality. dictary encrey density, and and healthier food choices (15, 16). Past studies on dietary
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Linking food, health, and incomes

Poverty and obesity may be linked by the low cost,
high reward value, and easy access to energy-dense foods

Special Article

Poverty and obesity: the role of energy density and energy costs™?

Adam Drewnowski and SE Specter

ABSTRACT

Many health disparities in the United States are linked to inequal-
ities in education and income. This review focuses on the relation
between obesity and diet quality, dietary cnergy density, and
energy costy, Evidence is provided to support the following pomts.
First, the highest rates of obesity occur among populaton groups
with the highest poverty rtes and the least education. Second,
there is an inverse relation between energy density (MJ'kg) and
energy cost (§/MJ), such that energy-dense foods composed of
refined grainy, added sugars, or fats may represent the lowest-coat
option (o the consumer, Third, the high energy density and palat-
ability of sweets and fats are associated with higher energy intakes,
at least in clinical and laboratory studies. Fourth, poverty and food
insecurity are associated with lower food expenditures, low fruit
and vegetable consumption, and lower-quality diets. A reduction
in diet costs in linear programming models leads to high-fat,
energy-dense diets that are similar in composition to those con-
sumed by low-income groups. Such diets are more alfordable than
are prudent dicts based on lean meats, fish, fresh vegetables, and
fruit, The association between poverty and obesity may be medi-
aled, in part, by the low cost of energy-dense foods and may be
reinforced by the high palatability of sugar and fat. This economic

Public health polici
ingly call for taxes a
discourage their con
and healthier food ch
antecedents of obesit
sugar and for ns well
{17=19). In contrast, d
sumption, dietary ene
{%/MJ) has not been
between obesity, dietar
chiel focus of this

Energy density and food costs
Drewnowski and Specter AJCN 2004:79:6-16

Starches |Lowauality | High quality

sugar
density | fat
POVERTY AND OBE 1

Ohbesity rates in the
past 2 decades (20-22
20 y were clussified ag
ohese. Overweight is
kg/m?) > 25, whereas
sharp increase in the

Food costs (log)
The paradox — Saving on food costs leads to energy dense diets

Energy dense diets permit overeating
Spend less — eat more

ski & Specter, Am J Clin Nutr 2004;79:6-16



What is the nutrition transition?

e Low and middle income countries
undergoing the nutrition transition
shift from a traditional diet high in
staple grain crops to a dietary
pattern with more animal foods,
more vegetables and fruit — but
more added sugars, and more
added fats.

e The nutrition transition — the result
of economic development - occurs
in parallel with demographic, and
epidemiologic changes at
population level.

GENTER FOR PUBLIC

HEALTH NUTRITION

The nutrition transition: New trends in the global diet
Adam Drewnowski: Barry M Popkin

Nutrition Reviews; Feb 1997; 55, 2; Health Module

pg 31

Lead Review Article Febnuary 1997 3143

The Nutrition Transition: New Trends in the Global Diet
Adam Drewnowski, Ph.D., and Barry M. Popkin, Ph.D.

Analyses of economic and food avarlability dafa praportion of fats, saturated fats, and sugars.** These shifts
for 1962—1994 reveal a major shift in the structure in diet structure accompany demographic shifts associ-
of the global diet marked by an uncoupling of the ated with higher life expectancy and reduced fertility rates.
classic relationship between incomes and fat An associated epidemiologic transition also takes place as
intakes. Giobal availability of cheap vegetable oils patterns of disease shift away from infectious and nutrient
and fats has resu.‘red in greatly mcreased far
consumption enaRsm sy

Consequently, thi el

at fower levels o
previously, and [T o
urbanization rafl

deficiency diseases roward higher rates of coronary heart
e = J

preferences for IS
human trait, fat
not by physiclo
amount of fat aval




The nutrition transition:
from cereals to animal foods

Cereals:
dark green >1400 kcal/d

Milk, fish, meat, eggs:
dark green >700 kcal/d

el WHQO interactive maps apps.who.int/bmi/index.jsp.




Classic relation: GDP and diet quality 1970

FAO 1969/70 - in Nutrition Newsletter, Vol 7, No 3, Jul-Sep 1969 - P. 1-9, 5 Tab., 2 Graphs

Uncoupled by 2000

s Shift to animal protein —
2 2000
¥ o but not everywhere
E- 800-
EI“;I 600_ L)
g“é a0 Vegetable Lu::' Rising incomes mean higher-fat diets
e Grains =
E2 20 22
'§ 150 5-
S w
S s :
i 20% 30% 0% 50 % 60% 70% %
10 80% 70% 60% 50 % 40% 30% 10% ==
Percentage of calories provided by various nutrien
10
5
0
. 0 2 4 6 8 10 12 4
More vegetable oils More added sugar GNP o copit (1 000 U dolor)

As incomes rise, even poor nations have occess fo diets
relotively high in fot. A diet containing 20 percent fat
corresponded with a GNP of USS$ 1 475 in 1962. By
1990, that figure was only $US 750

Source: Adopied from B. Popkin, Bellogio, lialy, 2001.




What can we learn from
geo-located
food patterns and health data?

This is where spatial epidemiology science
crosses into public policy —
and food politics!



Spatial nutritional epidemiology:

Heat maps of diet quality (HEI 2010 scores) and obesity by Seattle census block

28



Megacities will become future obesity hotspots
Populations will depend on safe, low-cost, energy-dense foods

Cities with a projected 2030 population of more than 10 million

2030 population Change in population from 2014 to 2030
oM

ey Pop. declng + 0155 18-30% W-45%0  48% or more
108 = — |

Bolded cities: projsctad 10 srpass 10 millon people between 2014 and 2030

Tokyo and Osaka

Both ana expected to

losa population due
London : to low birth rates and
declining imenigration.
Tokyo

ow York Poris
Los Angeles

Maxion City

Bogota o

era
4
L
. Kinsh Bangalore Chennai IQE';
Luanda, Angola

Is population is Johannesburg
expected 1o grow 1o

Pusnos Aires 10.4 milion in 2030,
from 5.3 million in 2014, the
fastest growth rate among the

Lima Rio da Janeito

Sao Paulo

2030 megacities. Lagos and
Kinshasa are close behind.
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Assume that 10 million people
each consume 2,000 kcal/d.

Given ED 1.0 kcal/g, then each
person needs 2 kg of food daily.

Then 20,000 tons of food need to
be distributed daily.

But if ED is 4 kcal/g, then each
person needs to 0.5 kg/d.

Distribution drops to 5,000 tons.

Cost per calorie will also decrease
but nutrient density will suffer.



The search for solutions?

Adult Obesity Rate by State, 2014 38

Percent of obese adults (Body Mass Index of 30+)
WOo-29% 110-14.9% 15-19.9% 20-249% M25-299% [M30-349% [ 35%+

Bubble size = electoral votes by state @UU

Chart by @DrAdamDrew

Washington DC

ik @
20 T T T T T T T 1
0 10 20 30 40 50 60 70 80

Percent voting for Trump by state

Percent obese 2014 from Centers for Disease Control. Presidential election 2016 votes from ballotpedia.org.
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Time for a paradigm shift

Saturated fat, carbohydrate, and cardiovascular disease’™ e

15
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Sugars, obesity, and cardiovascular disease: results from recent
randomized control trials

James M. Rippe’ - Theodore ). Angelopoulos®
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Time for a paradigm shift

Socio-

* Diet cost

e Culture
 Behavior

EHCECREFRESEPFEUIREREFROEN>F ¢ O

« Demographics
« Education, incomes

n
e I I I O g ra p I C S {THON (F, CNSHON: PUBLIC HEALTH CHALLENGES (P MUNTNER, SECTION EINTOR)

m, [ ium, Blood Pressure, and Cardiovascular

se in Humans

ehon

Intruductivn

e
.
1« Environment
P
]
— with incident CVD and all-cause mogs gal ety fibes, por § iy
- et parcrs s mortliy rsk (1R 0.
= A prospective sohort analysis
= wit insoluble e (per
o 0.97). Similar results were
C
s o
Tur J Mutr (2016} 55 (Suppl E545-553 @Gu:..\mL i

e Nutrients

T 1% confroveT T
investigators have srgoed thal excessive sugar consomp-
tion i associated with increased risk of ohesity, comnary
hean discase, diabetes (T2D), metsbolic syndrome. non-
wilic fally Fver dise an of rewand
ws in he brain potentially cousing cvcessive caboric
comsumpiion, These concems have influeneed o
tions such os the World Health Onganization, the Sciemific
Advisory Committes on Nutrition in Englamd not o exeeed
3 % of wtal energy and the Dictary Guidelines for Ameri
cuna Advisory Commiltes 2005 lo necommend upper limils

and stimul,

ol wn eonsumntinn nol i evceed 10 % of calories. ata

Food patterns |,

e Individual foods
e Dietary ingredients

Dietary Guidelines

fin, 9% % C1 56 & 11|

o present data. from
system
5 related o sugar consumption and s

T neviews
and mera-analy:
pistative health effects. This review evaliates findings. from
recent randomied controlbed triaks, systematic reviews and
meta-analyses into the relationship of sigar consumplion
and 4 range of health-relsed issues including encrgy-fog-
ulating hormimnes, obe ardioviscular discase, dizheies,
and pecumulation of liver fa ond newrologic responses,
Diata from these sources do nol support linkages belween
sugar consumplion at normal levels within the human diet
and varsous advere metabalic and bealth-reated effects,




UNIVERSITY OF
WASHINGTON

ST 1A U
HEALTH NUTRITION

Thank you

www.cphn.org




