
ABSTRACT The glycemic index concept is an extension of
the fiber hypothesis, suggesting that fiber consumption reduces the
rate of nutrient influx from the gut. The glycemic index has par-
ticular relevance to those chronic Western diseases associated with
central obesity and insulin resistance. Early studies showed that
starchy carbohydrate foods have very different effects on post-
prandial blood glucose and insulin responses in healthy and dia-
betic subjects, depending on the rate of digestion. A range of
factors associated with food consumption was later shown to alter
the rate of glucose absorption and subsequent glycemia and insu-
linemia. At this stage, systematic documentation of the differences
that exist among carbohydrate foods was considered essential.
The resulting glycemic index classification of foods provided a
numeric physiologic classification of relevant carbohydrate foods
in the prevention and treatment of diseases such as diabetes.
Since then, low-glycemic-index diets have been shown to lower
urinary C-peptide excretion in healthy subjects, improve glycemic
control in diabetic subjects, and reduce serum lipids in hyper-
lipidemic subjects. Furthermore, consumption of low-glycemic-
index diets has been associated with higher HDL-cholesterol
concentrations and, in large cohort studies, with decreased risk
of developing diabetes and cardiovascular disease. Case-control
studies have also shown positive associations between dietary
glycemic index and the risk of colon and breast cancers. Despite
inconsistencies in the data, sufficient, positive findings have
emerged to suggest that the dietary glycemic index is of potential
importance in the treatment and prevention of chronic diseases.
Am J Clin Nutr 2002;76(suppl):266S–73S.
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INTRODUCTION

The concept of a glycemic index was developed to provide a
numeric classification of carbohydrate foods on the assumption
that such data would be useful in situations in which glucose toler-
ance is impaired. In many ways, the glycemic index concept was an
extension of the dietary fiber hypothesis of Burkitt and Trowell (1),
who suggested that foods that are more slowly absorbed may have
metabolic benefits in relation to diabetes and to the reduction of
coronary heart disease (CHD) risk. At the same time the dietary
fiber hypothesis was formed, the concept of a cluster of diseases
related to central adiposity and intraabdominal fat mass with atten-
dant insulin resistance was being developed (2–5). The similarity

of many of the issues that were raised after the formulation of both
concepts further defined possible preventive and therapeutic roles
for the glycemic index classification of foods. The necessary
research in this area was greatly facilitated by the compilation of
comprehensive glycemic index food tables (6).

GLYCEMIC INDEX AND GLYCEMIC LOAD

The glycemic index is the indexing of the glycemic response of
a fixed amount of available carbohydrate from a test food to the
same amount of available carbohydrate from a standard food con-
sumed by the same subject (initially, the standard “food” was glu-
cose, but more recently it has been white bread; 7, 8). The blood
glucose area after consumption of the test food was expressed as a
percentage of the standard. The glycemic load, which assesses the
total glycemic effect of the diet and has proved very useful in epi-
demiologic studies, is the product of the dietary glycemic index
and total dietary carbohydrate (9–11). In general, the insulin
responses, when measured, related well to glycemic responses
(12, 13). It also appeared that the rate of digestion of the food was
an important determinant of glycemic response (14, 15). Thus, the
rate of liberation of the carbohydrate products of digestion in vitro
over 3–5 h reflected the blood glucose area in vivo (14). Intrinsic
and extrinsic factors that alter the rate of gastrointestinal motility,
digestion and absorption, and the nature of the starch, cooking
method, particle size, and the presence of fiber, fat, and proteins
were all found to result in differences in the glycemic index (16, 17).
The starchy staples of traditional cultures were often foods that
had lower glycemic indexes, such as pasta, whole-grain pumper-
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nickel breads, cracked wheat or barley, rice, dried peas, beans, and
lentils (18, 19). It appears that the traditional use of low-glycemic-
index carbohydrate foods in the diet was particularly prevalent
among cultures that are now experiencing high rates of diabetes, eg,
the Pima Indians and the Australian Aborigines, and where the
change to high-glycemic-index foods has been a more recent phe-
nomenon (20–22). Obviously, many other factors, such as obesity
and reduced physical activity, must play major roles in increasing
diabetes risk. Nevertheless, over time the desire for sweet foods, which
resulted from rapid carbohydrate breakdown of starch in the mouth,
may have resulted in the selection of rapidly digested (and hence
high-glycemic-index foods) as cultures became more affluent (18).
Thus, foods with high glycemic indexes are proposed further as a
dietary factor that favors the development of chronic disease.

CONCERN OVER UTILITY OF THE GLYCEMIC INDEX
CLASSIFICATION

It is said that the glycemic index concept lacks clinical utility
because differences in glycemic indexes between foods are lost
once these foods are consumed in a mixed meal (23). Part of the rea-
son for this is that when a mixed meal consists of several carbohy-
drate sources, the effect of the lower glycemic index component is
diluted in proportion to the amount of carbohydrate from other
foods. Appropriate calculation of the mixed-meal glycemic index is
therefore required (8). Small amounts of fat added to the meal have
also been considered to greatly alter the glycemic response. How-
ever, in studies in which 8–24 g fat was fed in mixed meals con-
taining 38–104 g carbohydrate, the added fat had little effect on pre-
dicted glycemic response (24). Furthermore, although large
deviations in the dietary macronutrient profile will occur over time,
these differences by definition will also average out over time. Only
in those subjects in whom there are substantial differentiations in
daily macronutrient intake are changes in the dietary glycemic index
likely to be obscured, and in such individuals any meaningful
attempt at dietary modification is also likely to be difficult.

It is said that the glycemic index concept adds further needless
complications and restrictions to the dietary management of dis-
eases and that such factors cannot be justified by the modest gains
that might accrue (25). An alternative view might be that the
glycemic index is simply a tool for alerting the potential consumer
to new starchy foods they may not otherwise have considered eat-
ing. Over time, the introduction of new foods will expand the range
of food choices available, providing foods to be selected not only
for their glycemic index, but also for their range of health advan-
tages. A certain amount of dietary understanding is certainly
required, eg, carrots with a high glycemic index are not taboo. It is
realized that there are other considerations relevant to the con-
sumption of carrots, and that the glycemic index is not significant
in low-energy foods in which the ratio of other desirable factors
(eg, minerals, vitamins, and fiber) to available carbohydrate is high.

MECHANISMS OF ACTION

The hypothesized metabolic effects relate to the rate at which
glucose is absorbed from the small intestine. A reduced rate of
glucose absorption after the consumption of low-glycemic-index
carbohydrate foods will reduce the postprandial rise in gut hor-
mones (eg, incretins) and insulin. The prolonged absorption of
carbohydrate seen over time will maintain suppression of the free
fatty acids (FFA) and the counterregulatory responses, while at the

same time achieving lower blood glucose concentrations (Figure 1).
Over time, with the reduction in FFA concentrations and the rise
in the respiratory quotient with tissue insulinization, glucose is
withdrawn from the circulation at a faster rate. Consequently,
blood glucose concentrations return toward baseline despite con-
tinued glucose absorption from the small intestine. The rise in
peak postprandial blood glucose is therefore reduced together with
the incremental blood glucose area above baseline. Studies in
healthy men have shown this effect after a glucose solution was
sipped at an even rate over 180 min as opposed to being consumed
as a bolus at zero time (26). A marked economy in insulin secre-
tion with sipping the glucose solution was also seen (Figure 2),
together with improved glucose clearance (KG) for intravenous
glucose at 4 h. This was coincident with the lower serum FFA con-
centrations compared with those after the bolus intravenous-
glucose-tolerance test. In part, this improvement, which was also
seen after consumption of low-glycemic-index meals, may be the
result of sustained tissue insulinization, suppression of FFA
release (26, 27), and the absence of a counterregulatory endocrine
response (26, 28). Other studies that used low-glycemic-index
meals showed an improved second meal carbohydrate tolerance
that was reminiscent of the Staub-Traugott effect (ie, in which the
first meal improves the glucose tolerance of the second meal) and
related the improved postprandial glycemia of the second standard
meal to lower FFA concentrations (27, 29).

In addition, increased food frequency, as a model for mimick-
ing the slow digestion of low-glycemic-index foods, has been
shown to reduce glycemic and insulinemic responses over the
course of a day in diabetic subjects (30, 31). In the longer term,
increased food frequency has been associated with altered adi-
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FIGURE 1. Hypothetical effect of feeding diets with a low (A) or
high (B) glycemic index on gastrointestinal glucose absorption and post-
prandial blood glucose.
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pose tissue enzyme concentrations (32) and reduced fasting blood
lipid concentrations, even though the same foods were eaten in
the same amount in any given 24-h period (33–38). For reasons
that are not clear, not all studies have shown these effects (39).
However, spreading the nutrient load does not appear to be
advantageous in terms of increased thermogenic effects that
would favor weight reduction (40).

EFFECTS IN HEALTH AND DISEASE

In healthy young men, low-glycemic-index diets have mini-
mal effects in the short term (Table 1; 41, 42). In one euglycemic
hyperinsulinemic clamp study, glucose disposal was impaired
after 3 wk of a low-glycemic-index diet at high, but not low,

insulin infusion rates (42). However, in another study of healthy
men, 24-h urinary C-peptide output was found to be reduced with
low-glycemic-index diets (41). In addition, LDL-cholesterol con-
centrations were reduced with the low-glycemic-index diet as
was the serum C-peptide response to a standard breakfast after 2 wk.
Nevertheless, there were higher blood glucose concentrations at
45 and 60 min that were associated with the lower C-peptide
response. This apparent impairment in glucose tolerance may
have been related to gut adaptive responses with less incretin
secretion because the intravenous glucose tolerance test was sim-
ilar in both treatments (41). On the other hand, middle-aged,
insulin-resistant women, many of whom had already suffered
a myocardial infarction, showed improved insulin sensitivity
after an insulin tolerance test (43). In studies of persons with
type 1 and 2 diabetes, most studies (10 of 14) (Table 1; 44–57)
showed improvement in glycated proteins, and in one study,
plasminogen activator inhibitor 1 concentrations were also
reduced (54). These effects occurred despite large variations in
the glycemic index difference between the test and control treat-
ments, the short duration of many studies, and the limited num-
bers of subjects in others. However, in an assessment of the
effects of monounsaturated fat compared with high-carbohydrate
diets and low- compared with high-glycemic-index diets in
patients with diabetes, the effects of both interventions on gly-
cated proteins were comparable (Figure 3; 59). After consuming
a low-glycemic-index diet for 1 mo, patients with hyperlipi-
demia showed reduced LDL-cholesterol and triacylglycerol con-
centrations (in those with higher triacylglycerol concentrations),
despite no significant difference in body weight (58). These data
are not definitive but suggest a potential therapeutic utility of the
glycemic index concept.

EPIDEMIOLOGIC INSIGHTS

Two studies (one that used the third National Health and
Nutrition Examination Survey database and the other a British
study) showed a negative relation between glycemic index and
HDL cholesterol, suggesting that low-glycemic-index diets may
preserve HDL cholesterol and thus have a potentially positive
effect in reducing CHD risk (Table 2; 65, 66). In relation to
CHD, the Nurses’ Health Study showed a negative relation
between fatal and nonfatal myocardial infarctions and glycemic
index, as well as glycemic load (11). Of particular interest was
the observation that there was no association of dietary glycemic
index with CHD in persons with a body mass index (in kg/m2)
< 23, suggesting that the effect of dietary glycemic index may be
increasingly important in those with a greater degree of insulin
resistance (Table 2). On the other hand, no significant associa-
tion of glycemic index or glycemic load and CHD was seen in
older men in the Zutphen study (67). The relatively small num-
ber of subjects in this study (< 1500) and their age at the start of
the study (65–84 y) may be part of the explanation: large num-
bers of the original cohort had already died or were excluded
because of diabetes or CHD (Table 2). The population left was
therefore preselected and may have been less vulnerable to envi-
ronmental factors.

In relation to diabetes outcome, both the Nurses’ Health Study
(9) and the Health Professionals Studies (10) showed an inverse
relation between glycemic index and the risk of developing dia-
betes by using a validated food-frequency questionnaire. In the
case of the Health Professionals Study, both the association and
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FIGURE 2. Mean (± SE) blood glucose, serum free fatty acids (FFA),
serum insulin, serum C-peptide, and plasma gastric inhibitory polypep-
tide (GIP) concentrations after consuming a glucose solution (50 g in
700 mL H2O) as a bolus over 5 min at time 0 (�) or after sipping the
same solution over 0–3.5 h at an even rate (�).
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the trend became significant only after adjustment for fiber
intake (10). The Iowa Women’s Health Study, although it also
showed a negative association between cereal fiber intake and
the risk of diabetes, showed no significant association between
glycemic index or load and diabetes incidence (69). This dis-
crepancy may relate to the frequency of application of the food-
frequency questionnaire during the study, the glycemic index
database used, and the age range of the subjects studied. Older
cohorts selected as free of disease at the outset of a study may
already have excluded a significant proportion of vulnerable sub-
jects. In this respect, the Iowa Women’s Health Study subjects
were generally older than the subjects in the Nurses’ Health
Study (Table 2).

The glycemic index may have relevance to cancer prevention.
In addition, insulin resistance and insulin-like growth factors
have been implicated in the so-called diet-related cancers: colon,
breast, and prostate (73, 74). Preliminary data support this asso-
ciation for colon cancer (75). A case-control study showed a
direct association between dietary glycemic index and colon
cancer risk. A sedentary lifestyle in conjunction with a high-
glycemic-index diet increased risk relative to a sedentary lifestyle
with a low dietary glycemic index or relative to an active
lifestyle with a high dietary glycemic index (76). An Italian case-
control study reported that the dietary glycemic index was related
to colorectal cancer risk, ie, the higher the glycemic index, the
greater the risk of colorectal cancer (71). The same relation of
glycemic index and disease was also shown for breast cancer (72).
Prostate and ovarian cancers, among other forms of cancer, may
be influenced by the dietary glycemic index. In these cases,

insulin resistance and insulin-like growth factors have also been
implicated (72, 77). Therefore, the greater part of the epidemio-
logic literature provides additional support for a role of dietary
glycemic index in disease.

NEWER ASPECTS OF GLYCEMIC INDEX RESEARCH

There is considerable interest in the relations between insulin
resistance, the generation of reactive oxygen species, tissue dam-
age, and the liberation of proinflammatory cytokines and acute
phase proteins, the latter appearing to be powerful markers of
chronic diseases, notably CHD (78). The dietary glycemic index
may play a role in this sequence of events.

Studies have shown that the postprandial rise in glucose is
consistent with depression of serum antioxidants, including lyco-
pene and vitamin E (79, 80). Presumably, the higher the glycemia,
the greater the postprandial depression of serum antioxidants (80).
Finally, supplementing subjects’ diets with the antioxidant vita-
min E has been shown to improve glycemic control (81). Studies
such as these suggest a possible beneficial role for low-
glycemic-index diets by reducing oxidative damage.

It has been suggested that obesity is related to glycemic index
or glycemic load (28, 82, 83). Studies on altering glycemic index
and load have indicated that the lower the glycemic index and
load of the first meal, the less food is consumed in the subse-
quent meal (28). Longer-term studies are required to define the
relevance of these interesting findings.

Finally, more studies are required to assess the relation of
glycemic index to chronic diseases, including cancer, CHD, and

270S JENKINS ET AL

FIGURE 3. Mean (± SD) difference from the control diet in glycated proteins (hemoglobin A1c or serum fructosamine) in diabetic subjects
consuming either low-glycemic-index (GI) or high-monounsaturated–fatty acid (MUFA) diets. The vertical line indicates no effect. Adapted
from reference 59.

 by guest on D
ecem

ber 22, 2012
ajcn.nutrition.org

D
ow

nloaded from
 

http://ajcn.nutrition.org/


GLYCEMIC INDEX: HISTORY AND OVERVIEW 271S
T

A
B

L
E

 2
C

ro
ss

-s
ec

tio
na

l a
nd

 c
oh

or
t s

tu
di

es
 o

f 
th

e 
re

la
tio

n 
of

 g
ly

ce
m

ic
 in

de
x 

(G
I)

 to
 th

e 
ri

sk
 o

f 
ca

rd
io

va
sc

ul
ar

 d
is

ea
se

,d
ia

be
te

s,
an

d 
ca

nc
er

 a
nd

 it
s 

as
so

ci
at

io
n 

w
ith

 H
D

L
 a

nd
 g

ly
ca

te
d 

he
m

og
lo

bi
n 

(H
b 

A
1c

)1

D
if

fe
re

nc
e

Fi
rs

t a
ut

ho
r,

ye
ar

,
Su

bj
ec

ts
St

ud
y 

ty
pe

D
ur

at
io

n
in

 G
I

M
ai

n 
ef

fe
ct

C
om

m
en

ts
an

d 
re

fe
re

nc
e

H
D

L N
H

A
N

E
S 

II
I 

20
-y

 s
ur

ve
y,

C
ro

ss
-s

ec
tio

na
l

N
R

Q
ui

nt
ile

s,
Fo

r 
H

D
L

 w
ith

 in
cr

ea
si

ng
 q

ui
nt

ile
 o

f
H

D
L

 e
ff

ec
t i

n 
m

en
 a

nd
 w

om
en

 w
ith

Fo
rd

,2
00

1 
(6

5)
B

M
I

=
26

.5
 (

n
=

68
25

 M
,7

05
2 

F)
su

rv
ey

,F
FQ

G
I 

≤
75

 to
 ≥

88
G

I 
1.

38
–1

.2
7,

P
fo

r 
tr

en
d

<
0.

00
1

bo
th

 h
ig

h 
(>

25
) 

an
d 

lo
w

 B
M

I 
(<

25
),

af
te

r 
ag

e 
ad

ju
st

m
en

t
B

ri
tis

h 
A

du
lts

 (
19

86
–1

98
7 

su
rv

ey
) 

C
ro

ss
-s

ec
tio

na
l

N
R

Q
ui

nt
ile

s,
m

ea
n 

P
fo

r 
tr

en
d 

(u
ni

va
ri

at
e 

an
al

ys
is

)
H

D
L

 r
el

at
ed

 to
 to

ta
l c

ar
bo

hy
dr

at
e 

an
d

Fr
os

t,
19

99
 (

66
)

ag
ed

 1
6–

64
 y

 (
x–

=
39

.9
 y

) 
su

rv
ey

,7
-d

 D
H

G
I:

86
fo

r 
H

D
L

 (
ne

ga
tiv

e)
<

0.
00

1
st

ar
ch

 P
 <

0.
00

1 
(n

eg
at

iv
e)

; 9
3 

su
bj

ec
ts

 
(n

=
69

9 
M

,7
21

 F
)

ex
cl

ud
ed

 f
ro

m
 a

na
ly

si
s 

be
ca

us
e 

D
H

 
an

d 
es

tim
at

ed
 e

ne
rg

y 
ne

ed
s 

di
sc

re
pa

nt
 

by
 ≥

10
00

 k
ca

l (
41

87
 k

J)
C

H
D U
S 

N
ur

se
s’

H
ea

lth
 S

tu
dy

,a
ge

d 
C

oh
or

t,
FF

Q
10

 y
Q

ui
nt

ile
s,

72
–8

0 
C

H
D

 r
is

k;
 G

L
,P

fo
r 

tr
en

d 
<

0.
00

01
;

T
he

 r
el

at
iv

e 
ri

sk
 o

f 
C

H
D

 w
as

 s
ee

n 
to

L
iu

,2
00

0 
(1

1)
38

–6
3 

y,
B

M
I

=
25

 (
n

=
75

52
1)

(b
y 

G
L

)
G

I,
P

fo
r 

tr
en

d 
<

0.
00

8;
in

cr
ea

se
 w

ith
 G

L
 w

he
n 

B
M

I 
>

 2
3

m
ul

tiv
ar

ia
te

 a
na

ly
si

s
E

ld
er

ly
 D

ut
ch

 m
en

 (
Z

ut
ph

en
 S

tu
dy

) 
C

oh
or

t a
nd

10
 y

Q
ui

nt
ile

s,
74

–8
5

C
H

D
 r

is
k,

no
 G

I 
as

so
ci

at
io

n
E

ar
lie

r 
an

al
ys

is
 o

f 
Z

ut
ph

en
 d

at
a 

sh
ow

va
n 

D
am

,2
00

0 
(6

7)
ag

ed
 6

5–
84

 y
 in

 1
95

5,
B

M
I

=
25

.5
cr

os
s-

se
ct

io
na

l
(1

98
5–

19
95

) 
di

se
as

e-
di

et
 r

el
at

io
ns

 (
19

93
–1

99
5)

 
(5

55
 o

f 
10

88
 m

en
 s

til
l a

liv
e

di
et

ar
y 

re
ca

ll 
bu

t n
on

e 
re

po
rt

ed
 in

 c
ur

re
nt

 a
ss

es
sm

en
t

fr
om

 o
ri

gi
na

l s
ur

ve
y 

pl
us

 7
11

 n
ew

at
 in

te
rv

ie
w

m
en

 o
f 

sa
m

e 
ag

e)
H

b 
A

1c
Ty

pe
 1

 d
ia

be
tic

 s
ub

je
ct

s 
ag

ed
 3

3 
y 

Su
rv

ey
,3

-d
 D

H
N

R
Q

ua
rt

ile
s,

H
b 

A
1c

:6
.0

5–
6.

66
 f

or
 q

ua
rt

ile
 o

f
Fo

r 
H

D
L

 (
ne

ga
tiv

e)
 a

nd
 T

G
 (

po
si

tiv
e)

,
B

uy
ke

n,
20

01
 (

68
)

(5
1%

 M
),

B
M

I
=

26
.7

 (
n

=
28

10
)

G
I:

74
.9

–8
8.

55
G

I 
1–

4,
P

fo
r 

tr
en

d
=

0.
00

01
P

 f
or

 tr
en

d 
in

 b
io

va
ri

at
e 

m
od

el
 

=
00

01
 a

nd
 0

.0
1,

re
sp

ec
tiv

el
y

D
ia

be
te

s
N

ur
se

s’
H

ea
lth

 S
tu

dy
,a

ge
d 

40
–6

5 
y

C
oh

or
t F

FQ
6 

y
Q

ui
nt

ile
s,

D
ia

be
te

s 
R

R
:1

.3
7 

(1
.0

9,
1.

71
) 

fo
r

P
 f

or
 tr

en
d

=
0.

00
5 

af
te

r 
ad

ju
st

m
en

t
Sa

lm
er

on
,1

99
7 

(9
) 

(n
=

65
17

3 
F)

G
I:

64
–7

9
5t

h 
qu

in
til

e
of

 G
I,

1.
47

 (
1.

16
,1

.8
6)

fo
r 

lo
ad

 f
or

 d
ia

be
te

s 
fo

r 
G

I 
fib

er
 

fo
r 

5t
h 

qu
in

til
e 

of
 G

L
(P

=
0.

04
 u

na
dj

us
te

d 
fo

r 
fib

er
);

P
 f

or
 tr

en
d

=
0.

00
3 

fo
r 

di
ab

et
es

 a
nd

 
G

L
 a

ft
er

 a
dj

us
tm

en
t f

or
 c

er
ea

l fi
be

r
H

ea
lth

 P
ro

fe
ss

io
na

ls
 S

tu
dy

,
C

oh
or

t F
FQ

6 
y

Q
ui

nt
ile

s,
D

ia
be

te
s 

R
R

:1
.3

7 
(1

.0
2,

1.
83

) 
fo

r
G

I:
P

fo
r 

tr
en

d
=

0.
03

 a
ft

er
 a

dj
us

tm
en

t
Sa

lm
er

on
,1

99
7 

(1
0)

ag
ed

 4
0–

75
 y

 (
n

=
42

75
9 

M
)

G
I:

65
–7

9
5t

h 
qu

in
til

e 
of

 G
I 

af
te

r 
fib

er
fo

r 
fib

er
; n

o 
si

gn
ifi

ca
nc

e 
fo

r 
lo

ad
; f

or
ad

ju
st

m
en

t
hi

gh
 g

ly
ce

m
ic

 le
ve

l a
nd

 lo
w

 c
er

ea
l 

fib
er

,t
he

 R
R

 f
or

 d
ia

be
te

s 
w

as
 2

.1
7 

(1
.0

4,
4.

54
)

O
ld

er
 w

om
en

 a
ge

d 
55

–6
9 

y 
C

oh
or

t F
FQ

6 
y

Q
ui

nt
ile

s,
D

ia
be

te
s 

R
R

 f
or

 G
I 

in
 3

rd
 q

ui
nt

ile
:

R
R

 o
f 

di
ab

et
es

 in
cr

ea
se

d 
an

d 
th

en
M

ey
er

,2
00

0 
(6

9)
(n

=
35

98
8)

G
I:

<
58

 to
 >

80
1.

22
 (

1.
02

,1
.4

7)
 b

ut
 n

eg
at

iv
e

de
cr

ea
se

d 
w

ith
 in

cr
ea

si
ng

 q
ui

nt
ile

s
P

fo
r 

tr
en

d;
 n

o 
ef

fe
ct

 f
or

 G
L

of
 G

I
C

an
ce

r
U

S 
co

lo
n 

ca
nc

er
 p

at
ie

nt
s 

C
as

e-
co

nt
ro

l
19

91
–1

99
4

N
R

C
ol

or
ec

ta
l c

an
ce

r 
ri

sk
 f

or
 G

I 
in

 5
th

B
ei

ng
 s

ed
en

ta
ry

 p
lu

s 
a 

hi
gh

 G
I 

re
su

lte
d

Sl
at

te
ry

,1
99

7 
(7

0)
(n

=
10

99
 M

,8
94

 F
) 

an
d

FF
Q

qu
in

til
e:

1.
37

 f
or

 M
 (

1.
04

,1
.8

2)
,a

nd
in

 a
 h

ig
he

r 
ri

sk
 th

an
 b

ei
ng

 a
ct

iv
e 

pl
us

co
nt

ro
ls

 (
n

=
12

90
 M

,1
12

0 
F)

1.
34

 f
or

 F
 (

1.
00

,1
.8

1)
 (

af
te

r
a 

hi
gh

 G
I 

or
 s

ed
en

ta
ry

 p
lu

s 
a 

lo
w

 G
I;

m
ul

tip
le

 a
dj

us
tm

en
ts

,e
g,

ag
e,

th
e 

da
ily

 a
ve

ra
ge

 G
I 

w
as

 c
al

cu
la

te
d 

B
M

I,
ph

ys
ic

al
 a

ct
iv

ity
,N

SA
ID

s,
di

ff
er

en
tly

 f
ro

m
 o

th
er

 e
pi

de
m

io
lo

gi
c

an
d 

fib
er

)
st

ud
ie

s;
 G

L
 w

as
 n

ot
 c

al
cu

la
te

d 
It

al
ia

n 
co

lo
re

ct
al

 c
an

ce
r 

pa
tie

nt
s

C
as

e-
co

nt
ro

l
19

92
–1

99
6

Q
ui

nt
ile

s 
 

C
ol

or
ec

ta
l c

an
ce

r 
ri

sk
 f

or
 G

I 
in

 5
th

Si
m

ila
r 

fin
di

ng
s 

fo
r 

G
L

Fr
an

ce
sc

hi
,2

00
1 

(n
=

11
25

 M
,8

28
 F

) 
an

d 
ho

sp
ita

l 
FF

Q
(u

pp
er

 li
m

it)
,

qu
in

til
e:

1.
7 

(1
.4

,2
.0

),
P

fo
r 

tr
en

d
(7

1)
co

nt
ro

ls
 (

n
=

20
73

 M
,2

08
 F

);
 

G
I:

70
.7

–7
9.

6
<

0.
00

1 
(a

ft
er

 m
ul

tip
le

 a
dj

us
tm

en
ts

,
B

M
I

=
26

 (
m

ea
n 

of
 m

id
dl

e 
te

rt
ile

)
(4

th
 q

ui
nt

ile
)

eg
,a

ge
,s

ex
,p

hy
si

ca
l a

ct
iv

ity
,

al
co

ho
l,

an
d 

fib
er

)
It

al
ia

n 
br

ea
st

 c
an

ce
r 

pa
tie

nt
s

C
as

e-
co

nt
ro

l
19

91
–1

99
4

Q
ui

nt
ile

s 
B

re
as

t c
an

ce
r 

ri
sk

 f
or

 G
I 

in
 5

th
Si

m
ila

r 
fin

di
ng

s 
fo

r 
G

L
A

ug
us

tin
,2

00
1 

(7
2)

 
(n

=
25

69
) 

an
d 

ho
sp

ita
l c

on
tr

ol
s

FF
Q

(u
pp

er
 li

m
it)

,
qu

in
til

e:
1.

4 
(1

.1
,1

.6
),

P
fo

r 
tr

en
d

(n
=

25
88

)
G

I:
69

.6
–7

8.
9

<
0.

01
 (

af
te

r 
m

ul
tip

le
 a

dj
us

tm
en

ts
,

(4
th

 q
ui

nt
ile

)
eg

,a
ge

,p
hy

si
ca

l a
ct

iv
ity

,a
lc

oh
ol

,
fib

er
,a

nd
 p

ar
ity

)
1
C

H
D

,
co

ro
na

ry
 h

ea
rt

 d
is

ea
se

; 
D

H
,

di
et

 h
is

to
ry

; 
FF

Q
,

fo
od

-f
re

qu
en

cy
 q

ue
st

io
nn

ai
re

; 
G

L
,

gl
yc

em
ic

 l
oa

d;
 N

H
A

N
E

S 
II

I,
th

ir
d 

N
at

io
na

l 
H

ea
lth

 a
nd

 N
ut

ri
tio

n 
E

xa
m

in
at

io
n 

Su
rv

ey
; 

N
SA

ID
S,

no
ns

te
ro

id
al

an
tii

nfl
am

m
at

or
y 

dr
ug

s;
 R

R
,r

el
at

iv
e 

ri
sk

; N
R

,n
ot

 r
ep

or
te

d.

 by guest on D
ecem

ber 22, 2012
ajcn.nutrition.org

D
ow

nloaded from
 

http://ajcn.nutrition.org/


diabetes. In addition, large-scale intervention studies are under-
way and more are required to define the theraputive utility of the
glycemic index concept.

CONCLUSION

The dietary glycemic index concept suggests a possible role
for the rate of carbohydrate digestion in the prevention and treat-
ment of chronic disease, including those diseases that have been
highlighted in the dietary fiber hypothesis and are now associ-
ated with insulin resistance. This concept is no longer novel;
pharmacologic approaches to slowing carbohydrate absorption,
notably the use of �-glycoside hydrolase inhibitors, are now
accepted in the management of diabetes.

We thank Thomas Wolever for his help and provision of Figure 3.
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