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Dietary approaches to weight
control

K Eat fewer calorles and exercise more

, -—-- Countmg calorles
--- Countmg fat grams
—-- Mmro managmg the diet
- fﬁow carbohydrate
- . ngh protem '

+ Diet programs products adwce




Diet strategies

. Eat less carl _;,/i_fhydrate since major source
o ,of calorles, any change mgmﬁcant

,;Eat less fat calorle density positives —

. palatablllty problems

J’Eat more protein — self-limiting, leads to
AR lower calorle intake

Successful calorie-cutting needs to be
acceptable for the long run — can I be on this
diet forever? |




Eating and exercise targets from
National Academies Institute of
Medicine

g 45 - 65 % of calories‘( from carbéhydrate

. 20 —35% of calories from fat
p | 10-. 35 % of calories from protein

g Spéndatotal of at least one hour each day in
¥ moderately intense physical activity — double
L ~ the daily goal set by the 1996 Surgeon

~ General’s report




How does a high CHO/low fat diet
compare to a high fat/low CHO diet
for weight maintenance

Case—control studles of the dletary |
| composition in obese and non-obese subjects
-~ finda pattern of low carbohydrate intake in
the obese

,-fInverse relatlonshlp between carbohydrate

f_‘an d BMl in 8 Of 9 studles

A ﬁosmve assoclatlon between percentage fat
75N and BMI

Form of carbohydrate requwes further study
~ Saris. Nutr Rev 2003:61:S10.




How does a high CHO/low fat diet
compare to a high fat/low CHO diet
for weight loss

e ;Low fat dlets are the optlmal chmce for the
o preventlon of welght gam and obesnty (Astrup

Low carbohydrate (Atkms) diet more effective

. at weight loss at 3 and 6 months — no

difference at 12 months (Foster et al; NEJM

e ~2003;348:2082)

,:;Overwelght subjects consummg low-fat, high
o»¢)  CHO diets eat fewer calories, lose welght and
AV5+ 4 lose body fat (A) (Freedman & Kennedy;

‘Obesﬂy Res 2001;9(Suppl 1):1S)




;,_rﬂ»§’,¢»‘d|et 24% fat 56% CHO 19% protein
~« Eating breakfast

Sy \'Monltormg food intake and body weight

el ]:f*f?Mamtammg hlgh levels of physical
2D S actlwty

Wyatt et ai Obesnty Res 2002;10:78




| »unmsvo.a; |
pue wEE: wzsau amcoc,« a[oyMm jo 8_35__,
‘surdpyed AxejaIp ur droux um@p@aﬁ waLmy

nmuno_.:::c.s_&, ,
ﬁEuEE:Eu&E mmoio_mu je v_cc._ aﬁ w
0} yoroadde amEc:oEuE 2= :3_3 u >@m~ _

8&255 0} :5 ,«Gg |
SI J1 pue ‘Appeass %:? ued )1 A
1:-) :m M~ Ezmc&mm xayd

}aip bunenjeas




Food Sources and Dietary
Correlates

* Only m controll dfeedmg studles can you

E hold fat mtake constant and vary fiber intake

. Consumptlon of plant foods, fruits,

vegetables, and breakfast cereals is

'assomated wnth low fat intake

~ « Low fat consumers have higher intakes of
e  ]j.f.}\d|etary flber water soluble vitamins, and
| ' mlnerals

| fFat soluble v:tamms are assocnated with fat
intake

(Mattisson et al; Pub Health Nutr 2003;6:559)




Setting recommendations for
macronutrients

‘Need to set’iyour base with protein
| mtake (10 35‘% of kcalorles)

e Include enough fat to get essential fatty

{amds, fat soluble vitamins, minerals,

| - and 18 soluble phytochemlcals (20- 35%
. ?,;:?ff.f;i:of kcalorles)

¥ 19 ,,_jf,__lnclude enough carbohydrates to RDA
2. W% (130 g/d), dietary fiber (25-38 g/day),

J48  vitamins, minerals, and phytochemicals
(45-65% of kcalorles)




Does a carbohydrate equal a
carbohydrate - No

* Chemlcaltstructure ‘mono, dl

pol_;_;sacchande

Dlg est|ble VS. non-dlgestlble

. Sy ,eed i dlgestlon and absorption -

- Glycemic index-

ntable vs non—fermentable

L | ;‘ff‘j;j;fi_fPhysmal structure in solution, part of
WEa R afood, associated substances
N7,  (protein), part of a seed or graln
- particle size




“Outer shell”
~ protects seed
e Fiber

~ «B Vitamins
- Trace Minerals.

Germ

Nounshment for}*
jthe seed |

-~ eB Vltamms

e Vitamin E

* Trace Minerals
* Phytochemicals

Endosperm

 Provides energy

« Carbohydrate
e Protein
e Some B Vitamins




i
Grain Refining 4
Milling et \
Removal of bran and AR ey
germ layers. s
A \ : LY

Nutrients lost:
Vitamins
Minerals
Phenolics
Fiber

Enhance desirability.
Improve texture, flavor,
appearance.

Increase shelf life.




Whole Grains:
Evolution of Dietary Guidance

| links whole grains to

| disease and some
cancers

' [NAS Dietand Health |

| reduced risk for heart |

| Dietary Guidelines
| (5th ed.)
¢ separate grain
guideline

- | Whole |

| * emphasis on whole
grain

+4

Grains
promoted as
a source of

| FDA permits 2010 Healthy
| whole grain People objective

U fiber

health claim to T whole grain
N | consumption




The Whole Grain
Consumption Gap

Recommendatlons
» The 2000 Dietary Gu:delmes recommend
| “‘several servmgs of whole grains”

+ Healthy People 2010 0bjectwes aim for 3
i servmgslday

b . US. Dept of Agriculture and The American
i D:etetic Assomataon promote “Three are Key”

Less than 10% ) Average whole grain
of Americans intake is less than
are currently meeting 1 serving/day

this recommendation g\ \ (Albertson et al., 1995)
(USDA)




Whole grain intake in US
children and adolescents

B  from0.8 servmgs per day for preschool
g ;i;__;,v‘;_ftchlIdren to 1.0 servings per day for
}’adolescents |

8. chips, and yeast breads were major
: *§~¢-,*jj£.:food sources of whole grains

Harnack et al. J Am Diet Assoc

17 2003;103:1015.




Grain Consumption

0
grain serving

85% non-whole grain

5.7
non-whole
grain servings

Cleveland et al., J Am Coll Nutr 2000; 19;3318-3_388



Yeast Breads
32%

Breakfast
Cereal
30%

Cleveland et al., J Am Coll Nutr 2000; 19:331S-338S



~ Slavir ’Whole grams and human health.
Nutr Research Rev 2004 (in press)




Whole Grains & Type 2 Diabetes:
Epidemiological Studies

~ Data from the Towa
- Women's Health Study
| 21% risk
reduction

e

’ ~ Data from the Nurses’
Health Study

27% risk
reduction

B Approximately
3 servings of
WhOcllea_glralns Meyer, et al., AJCN, Apr. 2000

Ly | Liu, et al., AJPH, Sept. 2000




Insulin Resistance
Atherosclerosis Study (IRAS)

: ‘0 Ev Iuatedzélmk be _ween whole grain
d insulin resistance

,\,.. Avel‘ “ ge whole gram consumption 0.8

g'slday

r_am mtake was significantly
ed wnth msuhn sensitivity

’. Lles j:et?al Am J Clin Nutr 2003;78:965.




Whole grains and insulin
sensitivity

Fas i g msulm was 10% lower during

| .;;;{(;:{;;consumptlon of whole grain diet

; Tendency for i lmprm ements in insulin
- sen Sltlwty Wlth whole grain diet

" f’:ﬂ‘j’/’Perelra et al Am J Clin Nutr, 2002, 75:848-
855 +




Whole Grains & Obesity:
Epidemiological Studies

+ Whole grain intake inversely
associated:

Lowest | Highest |
Whoie | Whole | Pfor!

e m ; Grain | Grain |trend|
L intake . Intake | |

| Waist Hip

Ratio 0.92 0.91 0.005

McKeown et al., Am J Clin Nutr 2002; 76(2):390-8



Whole Grains & Obesity:
Epidemiological Studies

nsis ntly welghed less than women who
Su me‘d Iess whole grains

N Liu etal, Am J Clin Nutr 2003;78: 920




Whole Grain Foods and Markers of
Bowel Health in Overweight Men

; - *thole wheat ‘

a Whole rye

gnlflcant Increase in
8§ QO! WEIght

. ‘;Reduced fecal B-
~ glucuronidase

| : Reduced postprandial

plasma glucose and

~insulin
-~ Rye foods increased

lasma enterolactone and
cal butyrate

Melntosh Am J Clin Nutr 2003;77:967-74






Serum Enterolactone and CHD
and CVD Risk

iﬁ_;terolactone Ievel is

/B -- Réduced CHD ‘and CVD related mortality in
mlddle -aged Finnish men (Vanharanta et al; Arch
intem Med 2003 163 1099- 1104)

- Whoie grain food intake elevates serum
4 enterolaotone (Jacobs et al; 2003:Br J Nutr 88:111-
e ;




Whole Grain Components

Tradmonal N§utrivent’s

g Flber t

ey | gnd;ls_tgrqls_r AR | _

-

inulin and
Fructooligosaccharides




Will the Whole Grain
Please Stand Up?




~ + whole wheat flour
i ', whole cats

Cie whole gram corn

{f?{ﬁ; . brown nce

Look for a whole e
gram seal or whole; "
gram health claim
. on a package

Potassium
Tola! Catboh dra o

INGREDIENTS: WHOLE GRAR O QNGLUDES THE 0T 80 |
ED CORN STARH WHEATSTARCH SUGHh, AL

E (MIXED TGCOPHEROLS) ADDEDTO PBESERVE PRESHNESS.

VITAMINS AND MINERALS: IRON AND ZNC (MINERAL
NUTRENTS), WITAMIN C (SODIUM ASCORBATE) A B VITAMIN
(VACNAMIOE, VM Bs PYRDOUHE FYDROCHLORDE) _
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Break Down Myths:
Know the Facts

; ,;made from whole grains are

| ,jand Iow in fat

ole "Q‘rain"fOOds are not brown

colcnng may come from molasses and other
mgredaents w

/,, g T e Whole grams provude a “nutty” flavor
71 = and texture to foods




Whole Grain Benefits:
Fiber

Flber Recommendatlons

e Natlonal Academy of Sciences Institute
of Medlcme recommendations on fiber

e < 50 years old > 50 years old

38 grams/day | 30 grams/day

//y * « Current fiber intake = 12 - 15
- ' grams/day




o Dietary t:glber conénsts of nondlgestnble
carbohydrates and lignin that are intrinsic

N ﬁ‘:; . Total Flber is the sum of Dietary Fiber
4 and Functional Fiber




DRIs for dietary, functional, and
total fiber

“An Adequate Intake (AI) for Total Fiber

~infoods is set at 38 and 25 g/day for

- young men and women, respectively,
based on the intake Ievel observed to

| ‘_,_;protect agamst coronary heart disease

. T here is msufﬂcnent evidence to set a
W% Tolerable Upper Intake Level for Dietary
“Flber or Functional Fibers




} ntact and\fhatt)gra\"y occurring in food

¥ Dietary fiber hypothesis of Burkitt and Trowell
were based on populations consuming unrefined
that were high in dietary fiber and slowly

d carbohydrates

rated into plant cellular structure is

integ

“handled differently in the body than isolated fiber
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April 2, 2003

The Journal of the American Medical Associaton




Risk of Cardiovascular Disease According to Cereal
Fiber Consumption

NN ,‘. ‘ g ’i;",i‘ r . & A ‘
| ) Adjuﬁ§ed;§op,age, sex, education, diabetes, ever smoking, pack years of smoking, daily
; physicdl activity, exercise intensity, alcohol intake, and cereal, fruit, and vegetable fiber

Liftaked VT
 Sourde::Mozaffarian et al. 2003 JAMA 289:1659-1666.
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Mouth / \

e Increased chewing
e Increased saliva

q

Stomach

e Increased distention
e Delayed emptying

Small Intestine

e Delayed absorption
of nutrients;
blunted insulin
and glycemic
responses

e Alterations in
gut hormones

e Ileal brake

Large Intestine
¢ Fermentation to

short-chain

fatty acids

e Increased fecal
energy excretion

Figure 1. The effects of fiber in the gastrointestinal tract on
parameters related to energy reguiation.



Studies examining the effects of
high-fiber versus low-fiber diets

~ Meat énergy int’\akfeOn the higher-fiber
ts was 90 % of that on the control diets
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Mean rate of weight loss in 12
ad lib studies

\},lthat fiber supplements post
”i'ffss ald in welght mamtenance




CONTROL

FIBER

o © | o
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Do all fibers have the same
effects

;parlson of fermentable
~ and non entable fiber supplements
N atment of 27 g/day) in

L ~subjectso¢n' self—selected diets

;ffcf,No effect on food intake or body weight

"’i"“"hlsp‘lﬂlot study does not support use
of fiber supplements in promotmg

~ weight loss

'%Howarth et al. J Nutr 2003:133:3141.




WGuld need m eat to completely satisfy

1767




Effects of equal-energy portions
of different breads

rsbreads ranged from
- 1009 & ’"—‘jf’Wlth white bread having
| f“lowest score 4

e .;Strongest predlctor of SI was portion size

fj(fand thus energy dens1tv

I response Was srgmfieantly associated
§_;}’:‘{'w1th fullness responses




Change in plasma glucose (mmol/L)

~--® -~ Reference
—O—— Fruit

—m— High-protein
—{r— High-fibre

- —&- — Coarse white
—&—— Protein & fibre rich

Low-fat high-moisture

1
30 60 90 120
Time (min)



Change in the feeling of fullness (RS units)

i i i i i i i 1 i i § § i i

---e--+ Reference

. ——0—  Fruit
—#— High-protein
—43+—  High-fibre
— —&- — Coarse white
—f— Protein & fibre rich
segpem=  |_ow-fat high-moisture

1 1 1 ;|
0 30 60 90 120

Time (min)



Beverage viscosity and
postprandial hunger in human

. At Weekly 1ntervals, 84 adults mgested 325
 ml (220 kcal) shakes matched on weight,
; 'Volume, temperature, energy,
macronutrient content, energy density, rate

~ of consumption, cognitive expectations,
~ palatability, appearance, and requirements
e  for mechanical processing, but varied in
5 7-7;_j;iVIScosny

Sy ;Appetlte ratlngs were obtained over 4 hours
Y and dietary intake was recorded for 24
4 hours




Conclusions

\Slgmflcantly greater and more prolonged
reductions of hunger were observed with the

- thlcker shake

VlSCOSlty exerts an independent inverse
-__{f_effect on hunger in humans

y \Mattes and Rothaeker, Physiol & Behavior
%y 200174551




Fiber and Body Mass Index

. Physmal actlwty and dletary fuber but
'~ not dietary fat, are important
B  determinants of subscapular skinfold
~ thickness (Seven Countries Study)

~ (Kromhout et aI it J Obes
  2001 25 301)

Fiber intake predicts weight gain in
880z  CARDIA (Ludwig et al. JAMA
WA.4,  1999;282:1539)




Low carbohydrate diets are low
fiber diets

<\ﬁf,dietfsar\e , lOw fiber

. Dletary flber mtake estlmates o]

- popular diets (1600 kcal) (Anderson et
al J Am CoII Nutr 2000;19:578):

Atkms o 4 g/d
; The Zone - 18 g/d e
- e Prmkm 40 g/d f
’ _ Ornish - 49 g/d




ating patterns are associated
ith improved health outcomes

. Consumptlon of ready-to-eat cereal
~ associated with lower BMI in children
M  aged 4 to 12 years (Albertson et al. J
4 - Am Diet Assoc 2003;103:1613)

ot ;;,,Intake of whole graln breakfast cereals
. ‘mversely associated with total mortality
vl  and CVD specific mortality (Liu et al.
o  2003;77:594-599)

o, A ;\f~’Nat|onaI Weight Control Registry —
i Acny - eating breakfast important (Wyatt et al.
o Obesity Res 2002;10:78)




tlmated the median
Fiber ranged from
to 17.9 g/day for men and 12.1 to
13 8 g/day for women

o/ R jbér and women need an additional 12
M g/day total fiber




74%

69% 68% 68%

‘ l | |

Children Children Males Females Males Females Males Females Males Females Males Females Males Females
1-3 4-8 9-13 9-13 14-18 14-18 19-30 19-30 31-50 31-50 51-70 51-70 71+ 71+




Dietary fiber in common foods
(glservmg)




Meeting the DRI Fiber
Recommendation

Assume 3 grams of dletary per serving
- of fru|t vegetable, legume, or grain

~« For men, need about 12 servings of a
e flber-contammg food

S . For women, need about 8 servings of a
gy, flber-contammg food

e . or need to increase fiber content of
*#®  popular foods - high fiber cereals, use
of legumes, dried fruits, fortified feods,
or supplements




‘ {People ﬁeat food not nutrlents need

- acceptable foods (taste, convenience,

. '*ffamlllar) that prowde hutrients
Whole grains are an important vehicle

~ for dietary fiber and other nutrients

Py ;;Need strategles to get nutrients
V. i,g_:_mcludmg dietary fiber into the low
.4 calorie diets required for typically
% inactive Americans — importance of
-y fruits, vegetables, grains, Iegumes as
. base of the pyram:d




