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(2—4) FEEZHKDOFEEUT L S glycenic index (GI), glycemic load (GL) BT AV VKb

i EE BREET 7 70 PREAZE)
Bl UEH BRRERT 7 IV HED
KO ¥ BEHT 7)) BIREZER
E# B ERE&HT 7oV IR
mb 1§ B2t 7 > =R
HIE ShE MR T 7 >V hRETFED

(B8] BAEANOREREL, KEZzERELEREZHSEDOEZONEELDE THS. HEANIES
T, ZERIC glycemic index (GI) DIEVKZEZERT B Z Lidumfia > bO— )V EEENH D ENZ
5. LU, RK(EIRE U TERADS S NBIRL THha KIS G AttEsmnai & U TG
TN TS,

SBIRIAACIARRITBNT, FEFZRNLKEFRRIIECI THY, MOEKREFERRICHKERTE S
R EN UK ERFLKERE L TRIRT I ET, KREEDCIZETI D EEMEL
7o, B, ZREDHERPTVRKE L THEESINTWARELKIT, TKEKIIBIETHIET
0. SmmfRERFIVIKT, BREHBLLTEY I L RIRTI, RS EICEAISKTHS.
CREHELU TS, MEME, RSESESICEST5LELTEESNTWS v-7 X /B (GABA)
EZ<BH, FKRECEN, A%RHBRNIENSMFEIBNTHESHANSNTETHS.

S, BX, XK, RFELKOBKRIONT, 1A I RISDISEET3 5 Insulin Index (1)
& MBSO BB R T &7 DR E OB R MEREEE/R L7 Glycemic Load(GL)IZEFHL, &K
RO I, 6L ZRHLE. Fie, KREEMOHEARDEIZLS Gl OB DWW TRETZTTo 7.

CHiE] R IR RA B 18 45, 7007+ —)UiI5EHR 2917 (23 - 41), HE 1.67+0.03m(1. 57
- 1.84), 4K 60.1%3.7kg(40.8 - 79.7), BMI 21.4%1 (15.7 - 28.84) Tdh-o7=. EBRRI, 25%W/V)
IV a—ZKVAHE 200m], HEEL 50g FHMDEK, K, FHFLK(T 7 o)A &K K
BREM MFTU, UM, 10 2SO Gk 3 - BKT7) AW ABRIELD,
BBREIAFHERLUANOEEHEER L. SRIT 2 BETICHERS Y, RABKTETKUL

Sors U HBRMAIE, a9 RKDIE, AERIEL, TRPRETHDIHEREL TH
SEERALK 100n] 2B/, BIER, KO 30, 60, 90, 120 /CFHEEMME X
DIRMZITY, B 5IZMEEE mg/100n]) 2 GOD IKICk > THRIE L. &z, BRFERGEHITHHEH
ERHCBOTNERRE 0 MR Z R LT, @1 > A > L)V E ELISA IEICK > THIEL =

BozmEsER N1 > 2D > LANVESTS 7KL, G, 11 2EhThEHlE. £, XK

IR IEER R % 150g, 50g 247 D ORFE (FIFIRTREFOK(LY) BEE1K 45. 932, 0K 42.64g,

FEIFLK 40. 05g & LT GL ZRed7=.
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T+ EfEE +p<0.05 vs. XK

1) Hiromi Hagiwara, Taiichiro Seki, and Toyohiko Ariga, The effect of pre-germinated brown rice
intake on blood glucose and PAI-1 levels in sireptozotocin—induced diabetic
rats:Biosci.Biotechnol.Biochem., 68 (2), 444-447 (2004)
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(2—5){& Glycemic Index I—27)L b D & BT

T EEk (GRS
e BoT (RZLIEBR AR
fBE G- ANENRERS 5 —ERERFRFRE SRR

(B8] 3—2)) MIENBESERZERRMATH BN, ZFOBRIRN-DICEHI—2 )L b
DREZEFLTEHDOHE, TORHHKREZRMS NAZEIENZNA, o a RN TIX A2
BOLAD, ATHHRERITTIIROE T, BEMANORLEORENEHINTNS, HESIL
Jenkins 512X DB E /= Glycemic Index (GI) OHESIZIEE L. BEE2FMT B &iCkD,
REHSOTICMEO LR EMA K GI 3—)IV R E2BFEL. Z0 Gl IZDOW TR LD Tk
593,

(5] GI 1338 1EIRE GI IR2OHEESEICHE. BHUZ. ZZUAETIE. b1
AR ANEERIET D7 08IREME L. #REOABEZERT 2 /-0FRnEE 5E&E Lk, @
WIRABT 154 (iR 282+14 5% BMI 21.7+05) #XMHREL. 12 BREERE. 50g0GTT
ZiT, ZEERR 30,60,90 BLT 120 HELICHRIIC K D MBEEB LT > A > ORIEZET-
Teo FEHRIZIE GI 3—J)V  (BRIFLEASRD BXO, MBI—)V b (@ETRREIZROLEMN
Fi3—J ) FOXRBRDESEITK GI 3—FN M ERIUHARICARD L SICRELEDHD) &
I TRRDBIE EIT o7z, BIREIIHEERE L Ts0g 258, $7bb3a—SIL b 413g & L7=.
¥EH 50g DPERIE GI I—2)) M TIIRHE 28.9g. BLUVEHIMABROTLEE 21.1g. X3
— IV TIES 2B 28.9g BLUHSE 21.1g THo /. 15 LDOHEREN 5B S Il L 0.
{EGI =)V b BLVHBI— IV b D GI BXUSD 2HHI L. FOEHE. GI+2SD L4t
N7z 2 B%PRE 13 HDEBRE THE Gl 251E L=,

[#5R) HEBRE THRROFEREETIHDIE 1 £T. ETORREINEE 1 FLUNORES
W TREMRD SN o7z, OGTT DHERNS., HREITHRFENDH S HDITED SN
Mol

MEFESEL. 7 R IFEEMTROEMT, DOWTHRI—ZIL L, & GI I—F L hOIETH -
Foo MEFISELDEHLUEGI I—ZI MO GLIZ 12 T HRI—II D GI22 L TH
BIZEL, ¥ BETHoz. (K1)

SAA)BE GI VIV TIE 97.8 (wUml) EXHRI—2)LRD 164.3 (L U/mD) &
DERITER > 7. FHEI—2)) MEIX 30 5D > A S BAT R7BHEROEA L D EE
ZRllze ZOBRBIZDNWTIE, BELUSIORS 288, BIEOEZAWSMHTIEZN. (K2)
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(2—6) D Glycemic Index IZDWT
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EHBEELL. BEG IHEEOHE—70 M I-)L THEAWNRBNETEBLE. &
ERBRICIE. BEE S0g ICH L EER (Y MY ASEENR) £ 2 @ERNL 3 EER
L. EELRSGIZ 100 LEDE. RERIZE. WBEZ - NFF - DAT - AHAD
4 BHELE,

(BR] YrU0@EETR 16 H0TFHOGI 2100 35 &, VAT 16 EHFID

Gl 342, Y hUDEAETHR 19 BHFHD GI # 100 £ T35, WD GIL I 51.
JhUDAUEKRTER 14 BAFHDGI % 100 E§5E, NFFDGIIT57. Hhona
LW 14 BHFFEIHDGL %2 100 £ T35 &, AMAD GLIE 55 &/xo7=, MBERIE DR
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Q—8)FFBIMBH :
A Low Glycemic Index Diet in the Treatment of Obesity and Related Complications
David S. Ludwig, MD, PhD, Director, Obesity Program, Children’s Hospital, Boston;

Assistant Professor, Harvard Medical School

Dietary carbohydrate is traditionally characterized as “simple” or “complex,” though
the biological significance of this distinction has been questioned in recent years.

An alternative system of carbohydrate classification is the glycemic index, which
reflects the rate of rise of blood glucose after a meal. There are currently over 100
scientific studies in the literature examining the physiological actions of glycemic
index

in animal models and in humans. A large majority of these studies found beneficial
effects of a low glycemic index diet in various disease state associated with
hyperinsulinemia. A low glycemic index diet may be a practical and safe approach to

the prevention and treatment of obesity, diabetes mellitus and cardiovascular disease.
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A Low Glycemic Index Diet in the Treatment
of Obesity and Related Complications

David S. Ludwig, MD, PhD
Associate Director, General Clinical Research Center
Director, Obesity Program & Optimal Weight for Life Clinic
Children's Hospital Boston
Harvard Medical School

Support: NIDDK (R01 DK59240, RO1 DK63554)
Charles H. Hoed Foundation
Children's Hospital League
The lacocca Foundation
Boston Obesity Nutrition Research Center

Prevalence of Obesity in US Adults
Centers for Disease Control (BMI 7 30 kg/n?)
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Prevalence of Obesity in Boys 12-17 Years
Age-adjusted BMI > 95th percentile
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Worldwide Epidemic of Obesity in Children

Ebbeling, Pawlak & Ludwig. Lancet 2002, 360:473-482
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Health Risks of Obesity in Adults
Nurses’ Health Study (women 30 to 55 yr)
Health Professlonals Follow-up Study (men 45-60 yr)
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Complications of Childhood Obesity
Ebbeling, Pawlak & Ludwlg. Lancet 2002, 360:473-482
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Psychosocial Consequences of Obesity
Gortmaker et al. NEJM 1993, 329:1008

Adults who were overweight during adolescence:
* Complete fewer years of school -- women
* Have higher poverty rates -- women
* Are less likely to be married -- women & men

Other chronic medical conditions (e.g., epitepsy,
cerebral palsy, physical deformities) were NOT
associated with these consequences.

Psychosocial Consequences of Obesity
Schwimmer et al, JAMA 2003, 289:1813-19

Obesity affects quality of life in
children as severely as cancer

What is the Cause of the
Obesity Epidemic?

Obesity: a Weakness of Character?

« Anger, Avarice, Envy, Gluttony, Lust, Pride, Sloth
— “Seven Deadly Sins”

» “Obese people . . . should perform hard work . . . eat
only once a day, take no baths, sleep on a hard bed,
and walk naked as long as possible.

- Hippocrates

Obesity: a Genetic Disorder?

(1) Controlled feeding studies suggest an apparent body
weight “set-point.”
- Lelbel et al. NEJM 1995; 332:673

(2) Heritability accounts for about 70% of the variability in
BMI among identical twins raised apart.
-- Stunkard et al. NEJM 1990, 322:1483

(3) Numerous single-gene mutations known to cause obesity
in rodents and humans.

However, our genes haven't changed much in
the last several decades

Thus, environmental factors must underlie the
obesity epidemic

Weight Gain = Energy Intake - Energy Expenditure

\

Physical
Activity

Diet

23
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Courtesy of Garry Egger MPH, PHD

Is Obesity Caused by Inadequate Physical Activity?
Meta-analysls of 14 studles Involving patients with type 2 dlabetes
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Boule et al. JAMA 2001, 286:1218-27

Thus, dietary factors appear to play a
critical role in the obesity epidemic

Dietary Fat and Obesity
Arguments for a Direct Relationship

+ Fatis palatable
+ Fatis the most energy dense macronutrient

+ Dietary fatis stored as body fat more
efficiently than other macronutrients

Dietary Fat and Obesity
Arguments Against a Relationship

 Prevalence of obesity has continued to rise despite
a DECREASE in fat consumption since the 1960s

* Longitudinal studies do not consistently show an
association between dietary fat and body fat

*+ Low fat diets have poor clinical effectiveness

Prevalence of Obesity Compared to Percent
Calories from Fat Among US Adults
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Dietary Fat and Obesity
Arguments Against a Relationship

= Prevalence of obesity has continued to rise despite
a DECREASE in fat consumption since the 1960s

*+ Longitudinal studies do not consistently show an
association between dietary fat and body fat

Low fat diets have poor clinical effectiveness
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Meta-analysis of Low Fat Diets
Pirozzo et al, Cochrane Review, Issue 2, 2002

Methods

«+  Inchided all availabh trials comparing low fat to control diets
(n=6)

* Free living overweight/obese adults given dietary advice

Results

* No significant differences betwean diets at 6, 12 & 18 months

« Weighted sum of weight loss tended to be greater in control compared to
low fat group (-2.3 vs +0.1 kg)

High Fat vs Low Fat
Atkins diet (>50% fat) vs to conventional (<30% fat) diet

* Samaha ot el. NEJM 2003, 348:2074-81
— 132 severely obese, insulin resistant subjects
~ Duration of study 6 months
— Weight loss: 5.8 vs 1.9 kg, p = 0.002
— Insulin sensitivity and triglyceride d. ind d

—~ 63 obese subjects

~ Duration of study 12 months

— Weight loss at 6 months: 7.0 vs 3.2 kg, p = 0.02

- Difference in weight at 12 months non-significant

- Triglycerides and HDL chok improved at 12 months

of weight loss

Relationship Between Fat & Carbohydrate
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Is Obesity Caused by Consumption of
Certain Types of Carbohydrate?

Classification of Carbohydrate

Sugars:

[ glucose ! fructose ]

Starch:
(g!ucose }-—I glucos;l— l glucose Hglucose }—l glucose]

The Food Guide e
' m” ln F8 oy BEDREG V4 SRS,
& Gusde 10 Dedy Fosd Chaces Sugers | stdel
Ehnumw--m

Fuy O3 & Savws
VIR SPARNGLY

P At aad

Biologic Significance of Saccharide
Chain Length Questioned

» Consumption of glucose as monomer or polysaccharide (starch)
produces similar changes in BG and insulin levels.

= No difference in BG response to meals with sucrose compared to
meals with wheat among normali and diabetic subjects.

Wabhlqvist et al. AJCN 1978, 31:1998
Bantle et al. NEJM 1983, 309:7

Consumption of Unprocessed Grain

Digestive Enzymes ————————__
T \0

Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber
[glucose ]*—[ glucose H glucosej'—l glucosel E’,

|
(glucose}—{glucose}—{gtucose | —|glucose] &

I
[glucose l—l glucose I—[glucose }—I glucose | 5‘;
[}
Fiber Fiber Fiber Fiber Fiber Fiber Fiber

—
Digestive Enzymes —_

daq1q 43

Fiber Fiber Fiber

4

25




Processed Grain

Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber
[glucose}—{ gtucose}—{ glucose|—|glucose| g
|

[glucose|—]glucose|—{glucose|—|gtucose|
|

[glucose || glucose|—{ glucose [ —|glucose | &
Fiber Fiber Fiber Fiber Fiber Fiber Fiber

o

1

] 429

Fiber Fiber Fiber

Fr

Processed Grain

Fiber Fiber Fiber Fiber Fiber Fiber Fiber Fiber

[glucose}—]glucose | glucose}—[glucose|
|

[glucose|—]| atucose|—{ glucose|—| glucose | &
|
[glucose—]glucose|—{ glucose}—[glucose] g

Fiber Fiber Fiber Fiber Fiber Fiber Fiber

12q1 43

Fiber Fiber Fiber

Refined Starch

[ glucos;}‘—l glucose H glucose I—l glucose]
I
| glucose l—i glucose H glucose }—| glucose I

|
lglucose }—Lglucose H glucose }—[ glucose I

Consumption of Refined Starch

Digestive
Enzymes 1 1 1

|glucose| [glucose| [glucose| [glucose]

—

[glucose] [glucose] [glucose] [glucose]

{‘[;Iucose] Igluco@ Iglucosel [glucose]

Digestive 1 ! 1
Enzymes

Consumption of Refined Starch

glucose | glucose l glucose] | gluco§|
gluicose]  [glucose]  [glucose] |glucose]
glucose | glucose | Lglucose] | glucos;|

Thus, the distinction between “simple
sugar” and “complex carbohydrate”
has little biological significance

The Glycemic Index
A measure of carbohydrate digestion rate

a White bread
* Soy beans

? Blood Glucose

[ ] 2 3 4 s
Time (hr)

Area under the glycemic curve after consumption of 50 g CHO from test
food divided by area under curve after 50 g CHO from control food

Glycemic Load
Proposed to characterize the Impact of dietary patterns

differing In macronutrient composition on glycemic response

Average Dietary Gl (weighted)
X

Amount of Carbohydrate Consumed




Glycemic Glycemic

_ Index  Load
Corn flakes 84 21.0 (I cup)
White bread 70 21.0 (2 slices)
Rye bread 65 19.5 (2 slices)
Muesli 56 16.8 (1/2 cup)
Banana 53 133 (602z)
Spaghetti 41 164 (202)
Apple 36 8.1 (6o02)
Lentil beans 29 5.7 (1/2 cup)
Milk 27 3.2 (1 cup)
Peanuts 14 0.7(l 02)
Broccoli (113 (Y1)

1-Day Feeding Study of Glycemic Index
(12 obese adolescents)

Gl & Regulation of Food Intake

Low GL Medium G! High GI
559 wholeegg 63.9 g steel-cutoats  60.9 g instant oatmeal
45 g egg white 160 g 2% milk 160 g 2% milk
40 g lowtat cheese 15gH & H cream 15gH & Hcream
200 g spinach 16.0 g fructose 19.0 g dextrose
30 g tomato 0.0 g saccharine 0.2 g saccharine
185 g grapefuit 397 g water 397 g water
115 g apple slices
M N {% carbohydrate/protein/fat):
40/30/30 64/16/20 64/16/20
Energy denslty (KJ/g):
2.46 252 252

Gl & Regulation of Food Intake

P} - 200
':" -1 —O0— Gt - —0— Iligh Gt T
g 3 g —o— Medul y om
E , —— Lew Gl i o
g 2 100 ]
1
3 £
e % -200
g o w
- - -300 1
11
400
o 1 2 3 a4 s o 1 2 3 4 8
Time (hr) Time (hn)
Blood Glucose Plasma Free Fatty Acids

Ludwig. Pedlatrics 1999, 103:e261-6

Gl & Regulation of Food Intake
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Plasma Glucagon

(Time hr)
Serum Insulin

Ludwig. Pedlatrlcs 1999, 103:e261-6

GI & Regulation of Food Intake

? Eplnephrine (ng/L)
Growth Hormone (ug/L)
" -

Time (k)
Plasma Epinephrine

Time (hr)
Serum Growth Hormone
Ludwig. Pedlatrics 1999, 103:2261-6

Gl & Regulation of Food Intake

E 1500 1 T
g 0
S 1w 1L O Highol
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E S0 I 18 i I "? D LowGL
|-l
x L M

1

Ludwig. Pedlatrics 1999, 103:6261-6

Does glycemic index/load
affect body weight?
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Gl & Body Weight: Chronic Effects
Bouche. Diabetes 2002, 25:822-828

* Protocol
— 5 week “double-blind” cross-over design, 11 overweight men
— Intervention: substitution of high or low GI CHO, outpatient
— Diets with similar energy, macronutrients
* Results (low vs high Gl)
— Similar changes in body weight
— Lower fat mass (dexa): -500 g (p < .05)
— Lower lipoprotein lipase and hormone sensilive lipase (p < .05)
— Lower triglycerides (p < .05)

Gl & Body Weight: Chronic Effects
Slabber. AJCN 1994, 60:48

.

]

rotocol

— 3 month parallel & cross-over design, 15 obese females
- Intervention: Exchange list meal planning, outpatient

— Dielary prescriptions similar in energy, macronutrients

- Body Weight: -7.4 vs -4.6 kg, p = .04 (cross-over limb)
— Fasting insulin: -91 vs -21 pmol/L, p = .01 (parallel limb)

Effects of Gl in an Outpatient Setting

Methods

« Retrospective analysis, clinical obesity program (n = 107)
* Intervention: dietary counseling, outpatient setting

* Adliblow Gl diet vs energy-restricted reduced-fat diets

* Mean treatment intensity: 3.3 visits over 4 months

+ Data adjustment for confounding factors (eg, age, sex, race).

Spieth, Ludwig. Arch Ped Adol Med 2000, 154:947-51

Effects of Gl in an Outpatient Setting

Basellne BMI tertiles (kg/m?)

<283 283.349 >349
e 0
E
2 s
-
I
8 15
g 2 " *
(8]
-2.5 * *p <0.01

B Low Gl versus

[ Reduced-fat Spieth, Ludwig. Arch Ped Adol Med 2000, 154:347-51

Effects of Glycemic Load on Body Weight
A 12-month Pilot Study

Methods

* 16 obese adolescents, age 13 - 21 years

* Intervention:
- Ad liblow GL vs energy-restricted reduced-fat diet
— Total of 14 treatment visits with a dietitian

+ Treatment intensity, behavioral approaches, physical activity
prescription identical between groups

+ Changes in diet assessed by 3 and 7 day food records
* > 85% completion rate at 12 months (7 of 8 per group)

Change in BMI
Ebbeling, Ludwig. Arch Ped Adol Med in press

Change in BMI (kg/m?)

0 6 12
Time (months)

Change in Fat Mass by Dexa Scan
Ebbeling, Ludwig. Arch Ped Adol Med in press

Change in Fat Mass (kg)

hbhbibhioanow

[} 6 12

Predictors of Treatment Response

o

Change In Body Fat
(% total mass)
nN

& b

4
2. .
-8

-60 -50 -40 -30 -20 -10 0 10 20 .15 -10 -5 ] 5 10 15

Change In Glycemic Load Change In Fat
(/1000 kcal) (% energy)
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Can effects observed in clinical
trials be attributed, at least in
part, to glycemic index per se?

Effects of Glycemic Index in an Animal Model

* Sprague-Dawley rats with 60% pancreatectomy
* Fed diets identical in macronutrient composition
— high Gl (amylopectin starch) ,n = 11
— low Gl ( high amylose starch), n = 10

* Energy intake controlled to maintain identical mean body
weight between groups

* Body composilion measured using tritiated water measured
after 18 weeks

Insulin Response to Oral Glucose

After 5 weeks of dietary treatment

Adiposity in Rats at 18 Weeks

Sugar-sweetened Drinks vs Milk

= Soft drinks have very high glycemic index/load
-10% of total calories
-5-fold increase in last 50 years

* Milk has a very low glycemic index/load
-Milk consumption has declined in recent years

Sugar-sweetened Soft Drinks and Obesity
Planet Health Study

METHODS

= 2 year prospective, observational study

547 subjects in grades 6 and 7 (Cambridge, MA)

Diet assessed by a modified food frequency questionnaire

.

Statistical models adjusted for baseline measures of
obesity, demographics, school, physical activity, TV
viewing, dietary fat, and fruit juice and total energy intake

Dairy and Obesity in the CARDIA Study

BMI 2530 kg m2
648

BMI < 23 kym2

OUINTILES OF INTAKE

Perelra, Ludwig. JAMA 2002, 287:2081-2089

Glycemic Index and Diabetes
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Mechanisms Relating Gl to Diabetes Risk
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Gl and Risk for Type 2 Diabetes

2 of 3 observational studles show a direct association

« Nurges' Health Study JAMA 1997, 277:472
~ Prospective study, 6 year follow-up (n = 65,173)
- Diet assessed by FFQ
- Controlled tor age, BMI, physical activity, etc
- 37% (9-71%) increased risk of diabetes in highest quintile of GI
< Health Professional's Follow-up Study Diabetes Care 1997, 20:545
- Prospective study, 6 year follow-up (n = 42,759)
- Diet assessed by FFQ
- Controfled for age, BMI, physical activity, etc
- 37% (2-83%) increased risk of diabetes in highest quintile of GI

An Animal Model of Diabetes Susceptibility
Oral Glucose Tolerance Test

Low Gl group

Glucose (mg/mi)
8

80
40
0 v
0 50 100
Time (min)

An Animal Model of Diabetes Susceptibility
Oral Glucose Tolerance Test

o 200 High Gl group

E 160

o

E 20

a

S 80

3

o 40 — Sweeks

0+ - v
° 50 100

Time (min)

Gl and Cardiovascular Disease

Gl & Cardiovascular Disease

* Acute elevation in blood glucose causes a burst of reactive
oxygen species that can:

- increase blood pressure

— promote blood clot formation

- reduce endothelium-dependent blood flow

— diminish baroreceptor reflex

~ increase concentrations of inflammatory mediators

« Similar changes have been observed after consuming high GI
mixed meals; antioxidant vitamins can prevent these changes

Gl & CVD: Clinical Studies

Reviewed In: JAMA 2002, 287:2414

.- Triglyceride——  LDL Cholesterol - Total:HDL, Chol
Jewides 1388 . . M
Jenkin 1987 - - -
Jenbine 1977 .

Jewhine y923

. .
- .
Callier 1958 i . .
Fonntelle 1913 ' .
Drand ty91 -
Welrver 1992 -
Welever 1992 .
Fomtrielie 1997 -
Launcombe 1999 .
Jent 19 .

Giaces 2000 - -

wom ¥ 1w P “ s W@ w4 s oW @

Percent Chme {After Low Compar;i t;a High Gb -

GI & CVD: Epidemiology
Liu et al. AJCN 2000, 71:1455

> Nurses’ Health Study
— Prospective study, 10 year follow-up (n = 75,521)
- Diet assessed by FFQ
- Controlled for age, smoking, and other coronary risk factors

- Individuals in the highest quintile of glycemic load had a 2-
fold greater relative risk of myocardial infarction
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Summary

Short-term studies show decreased food intake or increased
satiety following consumption of low Gl vs high GI meals

Medium term studies suggest beneficial effects of low GI
diets on body weight or central body fatness

Animal studies demenstrate improvements in adiposity and
related metabolic variables on a diet of low vs high Gl starch

Low Gl diets may reduce risk for other chronic diseases,
including cardiovascular disease and type 2 diabetes

.

Gl can be related to disease processes through plausible
physiological hypotheses

Is the Glycemic Index Practical?

Concern: Gl Is too complex (influenced by many dletary factors:
ripeness of a banana, cooking time of pasta, nutrient interactions)

Other important dietary factors are complex (e.g., palatability)

Key concepts can be presented in a simple manner (e.g., increase intake
aof non-starchy vegetables, fruits, and unrefined grains)

Meaningtul effects have been obtained numerous clinical studies in
which outpatients consumed sell-selected diets

Consistent with current nutritional recommendations to increase
consumption of vegetables, fruits and whole grains

* No known side-effects (in contrast with drugs, low-fat diets)

Inexpensive

Low Glycemic Load Pyramid

Time Magazine 12/4/00
“6 Months at an Obesity Clinic”

“Wayne drew an early picture of
himself: sweaty, rotund, sad. At
summer’s end [after joining OWL],
a new doodle showed a beaming,
muscular boy in a superhero’s
cape.”

What is the Optimal Diet for the Treatment of

Obesity and Related Disease?

Strength of the Evidence

yFat | EnDen }}|CHO | Gl
Short-term energy Intake + + + +
Weight loss > 6 months - n.d. + +
Effects diabetes/CVD risk - n.d. +/- +
Minimally restrictive + + - +
No Side Effects - + ¥ +
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