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The persistence of an epidemic of obesity, coronary heart disease and type 2 diabetes suggests that
new nutritional strategies are needed if the epidemic is to be overcome. A promising nutritional
approach suggested by this thematic review is carbohydrate restriction. Under conditions of
carbohydrate restriction, fuel sources shift from glucose and fatty acids to fatty acids and ketones, and
that ad libitum–fed carbohydrate-restricted diets lead to appetite reduction, weight loss, and
improvement in surrogate markers of cardiovascular disease. Recent researches focus on the debate
among professionals regarding the use of the glycemic index (GI) for meal planning. However, evidence
from individual trials about benefits and risks of these diets to achieve weight loss and modify
cardiovascular risk factors is preliminary. In epidemic studies, there is limited evidence that a low GI
diet is beneficial for a reduced risk of developing diabetes or prevalence of insulin resistance, weight
loss or satiety, and other cancers. The GI can be used as an adjunct for the fine tuning of postprandial
blood glucose responses, particularly in diabetic patients. Other food/meal-planning interventions have
been shown to be more effective than the use of the GI.
Key words: Glycemic index, Glycemic load, macronutrients metabolism, obesity, diabete, coronary heart
disease.
INTRODUCTION
Our body is adapted to the diet that our ancestors
followed for hundreds of thousands of years, but cannot
properly handle "industrial foods", such as refined flour.
These mechanically-processed foods flood the blood
stream with glucose and provoke an outpouring of insulin.
The excess insulin compels the body to burn
carbohydrate (CHO), leaving the fat to accumulate in our
bodies. The deranged insulin levels can also lead to
diabetes and heart disease.
By choosing CHO with more care, we can restrain
these outbursts of insulin and encourage the body to burn
more fat. Glycemic index (GI) is thus, indeed a revolution
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to the human diet. The GI describes the ability of specific
carbohydrate-rich foods to increase the concentration of
glucose in the blood. It is calculated as the incremental
area under the blood glucose response curve for the food
relative to the incremental area under the blood glucose
response curve for a reference food, which is set to be
100. Anything with a GI value of 70 or more is a High-GI
food; Moderate-GI foods range from 56 - 69, and Low-GI
foods have scores from 0 to 55. Table 1 lists samples of
low, moderate, and high GI foods (Murakami et al., 2006;
Foster-Powell et al., 2002). Choosing low-GI foods
guarantees that we are eating with a low energy density
and a high capacity to satisfy our appetites. Watch for it
on food labels as the public catches on to the value of
this information.
It has been proposed that eating high-GI carbohydrates
is associated with increased risk of cardiovascular

Table 1. Samples of glycemic index (GI) food classification.

High GI (> 70)

Moderate GI (56 - 69)

Low GI (< 55)

White bread
High sugar cereal
Bagel
Pretzels
Hard candy
Russet potatoes
Carrots
Pancakes/waffles
Glucose, sucrose
Sports drink
Rice

Brown rice
Banana, grapes
Ice cream
Corn tortilla
Spaghetti
Corn, peas
Whole wheat bread
Red potatoes
Lactose
Soups
Pizza

Barley
Milk, yogurt
Beans, chickpeas
Tree fruit
Tomato
Apple
Chocolate
Peanuts
Orange
Fructose
Non-starchy vegetable

disease (CVD), type 2 diabetes, and obesity because of
postprandial hyperglycemia and hyperinsulinemia related
to eating high-GI carbohydrates. Recently the
experimental and clinical use of low GI foods has been
enthusiastically used for diet counseling of diabetic or
hyperlipidemic patients and even normal subjects at risk
of CVD. A large number of studies have demonstrated the
efficiency of diet counseling as regards the use of low GI
foods in these patients (Slama et al., 2006). More striking
effects were noted in the improvement of postprandial
blood glucose excursions and, consequently, in glycated
hemoglobin, in fasting plasma lipids, particularly
triglyceride levels and, marginally, total and low densitylipoprotein (LDL) cholesterol
The aim of the present review is to establish whether
there is sufficient evidence to support a general
recommendation for lowering dietary GI and/or GL at this
point in time and to evaluate the long-term effects of GI
and GL on the development of lifestyle disease.
RESEARCH METHODOLOGY
Observational, interventional and experimental studies were
identified through a literature search in PubMed. The search terms
glycemic index or glycemic load and epidemiolog were combined
with heart disease, coronary heart disease (CHD), diabetes, insulin,
HbA1c, blood lipid, high-density-lipoprotein (HDL), LDL,
triacylglycerol (TAG), cholesterol, obesity, respectively. Studies on
humans published in English before 2010 were considered.
Reference lists in identified papers were cross- checked manually
to ensure that all relevant papers were identified. Only studies using
a measure of the habitual dietary GI or GL were included.

RESULTS
Metabolic theory
CHO can be classified based on their chemical structure
and/or based on their physiological effects. Based on
chemical structure, the major dietary CHO groups are:
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Sugars, starch, and fiber. Defining CHO by chemical
structure, however, does not take into account their
physiologically differing responses, such as differences in
satiety value, gastric emptying times, and effects on
glucose and insulin levels. To better define physiological
responses, the concept of GI was developed by David
Jenkins and colleagues (Jenkins et al., 1981) in 1980 –
1981 at the University of Toronto in their research to find
out which foods were best for people with diabetes. The
GI is a measure of the effects of CHO on blood glucose
levels. CHO that break down rapidly during digestion
releasing glucose rapidly into the bloodstream have a
high GI; CHO that break down slowly, releasing glucose
gradually into the bloodstream, have a low GI. For most
people, foods with a low GI have significant health
benefits (Jenkins et al., 1981).
The mechanism based on the GI effects on the
diabetes milieu is: Increasing postprandial plasma
glucose and insulin excursions are assumed to increase
the severity of diabetes and to be independent predictors
of the risk of atherosclerotic diseases and adiposity.
Many possible connections have been found between
postprandial events and the development of diabetes
complications (Ceriello, 2003). Lowering postprandial
plasma glucose and insulin responses are relevant in
preventing and managing diabetes mellitus. Therefore,
interventions to reduce postprandial plasma glucose and
insulin spikes are one of the essential goals in the
therapeutic strategy in diabetic patients and could reduce
the risk of developing cardiovascular complications
(Slama et al., 2006).
It has been hypothesized that the metabolic effect of
low-GI foods relates to the rate at which CHO are
absorbed from the gut (Wong and Jenkins, 2007). Low-GI
foods are characterized by the slower rate of CHO
absorption resulting in a lower rise in blood glucose levels.
When a glucose solution was sipped at an even rate over
180 min compared with the same amount of glucose
taken as a bolus at zero time (Jenkins et al., 1990), a
marked economy in insulin secretion and lower serum

free fatty acid (FFA) levels were observed with sipping. A
similar improvement is also observed with low-GI meals,
where a slower rate of glucose absorption reduces the
postprandial rise in gut hormones (e.g., incretins) and the
demand for insulin. Furthermore, the prolonged
absorption of CHO over time will suppress FFA synthesis
(Jenkins et al., 1990; Wolever et al., 1988) and counterregulatory responses (Jenkins et al., 1990; Ludwig et al.,
1999). Over time, with lower FFA concentrations and
sustained tissue insulinization, glucose is withdrawn from
the circulation at a faster rate. As a result, blood glucose
concentrations return toward baseline despite continous
glucose absorption from gut. Therefore, a reduction in the
rise in peak postprandial and incremental area under the
curve for blood glucose is observed. Furthermore, there
is a ‘‘second meal’’ effect such that an intravenous
glucose tolerance test shows more rapid uptake of
glucose after sipping than after the bolus drink (Jenkins et
al., 1990).
In practice, the actual CHO load from a normal portion
varies considerably. It is well known now that both type
and amount of CHO influence the glycemic response
(Wolever and Mehling, 2003; Barclay et al., 2005). In
order to address this problem, the concept of glycemic
load (GL) was introduced. GL calculated as the amount of
CHO in one serving multiplied by the GI of the food,
allows comparisons of the likely glycemic effects of
realistic portions of different foods (Schulz et al., 2004).
Supporting/refuting research
It is likely that most people already eat a moderate GI diet.
In the Nurses Health Study, the lowest quintile of GI for
women was 64 and in the highest quintile 77, a difference
of only 13 units (Salmeron et al., 1997b). In the Health
Professional Study, GI was 65 in the lowest quintile for
men and 79 in the highest, again a difference of only 14
units (Salmeron et al., 1997a). In the Insulin Resistance
and Atherosclerosis Study, the average caloric intake was
reported to be 1,987 kcal/day with 220 g/day of digestible
carbohydrate, 19 g/day of fiber, and an average GI of 58
and an average GL of 128 (Leise et al., 2005). It is
unknown if further lowering of the GI can be achieved in a
long-term. Such small differences suggest that it may be
both impractical and unreasonable to drive the GI down in
the general population. In the only 1-year study published
thus far, one group of individuals attempted to follow a low
GI diet while the other group ate their usual foods
(Gilbertson et al., 2001). At the end of the year there was
no significant difference in the GI between groups.
The major problem is the reproducibility and variability
of the glucose response. Reproducibility of the glucose
response in the same subject has not been adequately
studied, and the individual blood glucose response to any
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food or meal is highly variable, both within and between
individuals – ranging from 23 to 54% (Pi-Sunyer, 2002;
Wolever et al., 1998). Another major problem is that the
GI is not the best indicator of healthy food choices.
Although many healthy foods have a low GI (whole grains,
fruits, vegetables, legumes, dairy products), there are also
foods of questionable value with low or moderate GI
values. For example, soft drinks, candies, sugars, and
high fat foods fall into this questionable category. The GI
of foods can be lowered by adding or substituting sugars,
especially fructose, sugar alcohols, or fat.
In addition, the insulin response to a given food is not
linear and is not consistently related to either the
carbohydrate content or glycemic effect of food (Holt et
al., 1997). Postprandial insulin responses to isocaloric
amounts of food are not closely related to either the
carbohydrate content or the glycemic effects of food; the
glycemic response accounts for only 23% of the
variability in insulin (Holt et al., 1997). Thus, GI may not
be a good marker to predict insulin response.
GI/GL and obesity controversy
Although Brand-Miller et al. (2006) in their popular diet
book promotes the use of low GI foods in their diets,
there is minimal evidence to suggest that a low GI diet
contributes to weight loss. The diet book claims that high
GI foods are digested rapidly causing blood glucose to
surge, and an over secretion of insulin, both contributing
to insulin resistance, increased appetite, overeating, and
weight gain. However, Table 2 showed that the
contributions of low GI to weight loss were really minor.
Although subjects may report feeling more satisfied after
consuming different meals, this does not always translate
into eating fewer calories. For example, Stubbs et al.
(1996) in a 1-day study reported that although subjective
hunger was less after a high protein breakfast compared
to a high fat or high carbohydrate breakfast, lunch time
intake 5 h later and energy intake for the rest of the day
were similar after all three breakfasts. Currently the
majority of research on satiety is very short-term and the
effect of satiety on future calorie intake is rarely studied.

GI/GL and diabetes
Early epidemiological studies suggest that a low GI/GL
diet may play a role in the prevention of diabetes
(Salmeron et al., 1997a, b). Although different CHO do
produce differing glycemic responses, to be of benefit
clinically, this benefit should translate into long term
improvements in glycemia or lipids. Table 3 summarizes
the outcomes from later studies and from different
countries other than the United States. There are
controversial evidences that people with diabetes can in

Table 2. Recent research articles on the GI and weight loss.

Reference

Duration

Diets

Weight loss difference

Jenkins et al., 1985
Jenkins and Jenkins, 1987
Jenkins and Jenkins, 1987
Santacroce et al. ,1987
Frotvielle et al., 1992
Wolever et al., 1992
Frost et al., 1994
Slabber et al., 1994
Raben et al., 1997
Frost et al., 1998
Luscombe et al., 1999
Jarvi et al., 1999
Agus et al., 2000
Giacco et al., 2000
Spieth et al., 2000
Ebbing et al., 2003
Frost et al., 2004
Sloth et al., 2004
Alfenas and Mattes 2005
Raatz et al., 2005
Pittas et al., 2006
Das et al., 2007
Sichieri et al., 2007
Aston et al., 2008

4 weeks
2 weeks
4 weeks
2 weeks
5 weeks
6 weeks
12 weeks
12 weeks
2 weeks
3 weeks
4 weeks
24 weeks
6 days
24 weeks
4 months
6 months
12 weeks
10 weeks
8 days
12 weeks
24 weeks
1 year
10 months
12 weeks

L-GI vs. L-Fat
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. L-Fat
L-GI vs. H-GI
L-GI vs. L-Fat
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI vs. H-Fat
L-GI vs. H-GI
L-GL vs. H-GL
L-GI vs. H-GI
L-GI vs. H-GI

L-GI > H-GI
NS
L-GI > H-GI
H-GI > L-GI
NS
NS
L-GI > H-GI
L-GI > H-GI
H-GI > L-GI
NS
NS
NS
NS
NS
L-GI > L-Fat
NS
NS
NS
NS
NS
L-GI > H-GI
NS
NS
NS

Epidemiology studies
Jacos et al., 1998
Liu et al., 2000
Van Dam et al., 2000
Ma et al., 2005
Sahyoun et al., 2005
Liese et al., 2006
Hare-Brunn et al., 2006

Sample
34,492F
75, 512F
646M
572 M and F
2248 M and F
979 M and F
376 M and F

Diets
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI
L-GI vs. H-GI

Weight/BMI difference
L-GI < H-GI
NS
H-GI < L-GI
L-GI < H-GI
NS
NS
L-GI < H-GI (Men)

Note: NS- Non significantly different.

the long-term change the GI of their usual diet. In a 1year study, children in the low GI group did have
significantly better HbA1c levels than the group using a
CHO exchange diet (Gilbertson et al., 2001). However,
the study reported no differences in mean GI between the
2 groups at study end and even the authors stated it was
difficult to attribute the difference in HbA1c to diet when
there was no apparent difference in the mean GI. The
majority of studies comparing low and high GI diets have
been short- term. Furthermore, it is likely that most
people already eat a moderate GI diet and it is not known
if it is necessary changed long-term to a low GI diet.
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GI/GL and CHD
Epidemiological studies have suggested that low-GI diets
may play a role in reducing the risk of CHD (Dickinson
and Brand- Miller, 2005). Low-GI diets have been
observed to be negatively associated with high density
lipoprotein cholesterol (HDL-C), suggesting that low- GI
diets may preserve HDL-C (Ford and Liu, 2001; Frost et
al., 1999). In the Women’s Health Study, GI was
positively associated with C-reactive protein (Liu et al.,
2002), a marker for systemic inflammation that is
associated with an increase in cardiovasular disease (CVD)

Table 3. Recent research articles on the association between GI and diabetes.

Reference

Sample

Outcomes: Association

Feskens et al., 1994
Salmeron et al., 1997
Salmeron et al., 1997
Stevens et al., 2002
McKeown et al., 2004
Schulze et al., 2004
Lau et al., 2005

Zutphen elderly study
84,360 F
42, 759 M
Atherosclerosis risk in communities study
Framingham Offspring Cohort
91, 249 F
Inter99 Study

Sahyoun et al., 2005

2248 M and F

Liese et al., 2006
Sahyoun et al., 2008
Hardy et al., 2010

979 M and F
3,075M&F
13,051F&M

GI (Ø)
GI and GL (+)
GI (+); GL (Ø)
GI and GL (Ø)
GI and GL (+)
GI (+); GL (Ø)
GI and GL (Ø)
GI (+)in men ; GL (Ø)
GI and GL (Ø) in women
GI and GL (Ø)
GI and GL (Ø)
GI and GL (Ø)

Note: (+)- positive association; (Ø)- no association.

Table 4. Recent research articles on the association between GI and heart disease.

Reference

Sample

Outcomes: association

Frost et al., 1999
Liu et al., 2000
Van Dam et al., 2000
Ford and Liu, 2001
Tavani et al., 2003
Holton et al., 2006
Beulens et al., 2007
Levitan et al., 2007
Levitan et al., 2009
Hardy et al., 2010

2,200
75, 512F
646M
13,907MandF
881
82,802F
15,714F
36, 246M
4, 617M
13,051F&M

GI(+) w/. HDL-C
GI&GL (+) in women
GI (Ø) in men
GI&GL (+) w/. HDL-C
GI&GL (Ø)
GL (+) in women
GI&dGL (+) in women
GI&GL(Ø) in men
GI&GL(Ø) in men
GI and GL (+)

Note: (+) - positive association; (Ø) - no association.

risk. Many studies have explored the effect of low-GI
diets on coronary heart disease risk factors while some
remain conservatives (Table 4) (Hare-Bruun et al., 2008).
In one study, plasminogen activator inhibitor-1 (PAI-1)
levels, a marker of impaired fibrinolysis, was reduced
(Jarvi et al., 1999), and in another concerning
hyperlipidemia, 1 month on a low-GI diet reduced LDL-C
and triglycerides (TG) in those with higher TG levels,
despite no significant difference in body weight (Jenkins
and Jenkins, 1987). A low-GL diet has been compared
with a low-fat diet during weight loss, where a low-GI diet
showed marked improvements in heart disease risk
factors such as insulin resistance, TG, C-reactive protein,
and blood pressure while subjects consumed the low-GL
diet (Pereira et al., 2004). In studies that have assessed
its effect on the development of CVD directly, low-GI diets
appear to have a protective role. The Nurses’ Health
Study demonstrated a direct relation between fatal and
nonfatal myocardial infarction and GI as well as GL
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(Liu et al., 2000) . On the other hand, no significant
association of GI or GL and CHD was seen in the
Zutphen study of older men (van Dam et al., 2000).
GI/GL and cancer
Direct associations between GI and colorectal and breast
cancer have been observed in epidemiological studies
(Table 5) (Salttery et al., 1997; Fransceschi et al., 2001;
Augustin et al., 2001). McKeown-Eyssen (1994) and
Giovannucci (1995) were among the first to hypothesize a
link between hyperinsulinemia and the development of
colorectal cancer and possibly other types of cancer such
as breast and prostate (Boyd, 2003). This is possibly
related to increased insulin-like growth factors in
conjunction with a sedentary lifestyle including higher
intake of energy and refined carbohydrates and lower
intake of fruits and vegetables; however, human data are

Table 5. Recent research articles on the association between GI and cancers.

Cancer type and author

Sample

GI/GL and cancer risk

Breast cancer
Augustin et al., 2001
Cho et al., 2003
Jonas et al., 2003
Silvera et al., 2005
Giles et al., 2006
Sieri et al., 2007
Larsson et al., 2009

2,569 F
90, 655 F
63,307 F
49, 613 F
12, 273 (PM)
8,926 F
61,433 F

GI and GL (+)
NA
NA
NA
NA
GI and GL (+)
GI and GL (+)

Endometrial cancer
Folsom et al., 2003
Silvera et al., 2005
Larsson et al., 2007

23, 335 F(PM)
49, 613 F
61, 226 F

NA
NA
GL (+)

Ovarian cancer
Augustin et al., 2003
Silvera et al., 2007

3, 442 F
49, 613 F

GI and GL (+)
GL (+)

Prostate cancer
Augustin et al., 2004

2, 556 M

GI and GL (+)

Colorectal cancer
Higginbotham et al., 2003
Oh et al., 2003
McCarl et al., 2006
Weijenberg et al., 2007
Strayer et al., 2007
Larsson et al., 2007

39, 876 F
34, 428 F
35, 197
120, 852 M and F
45, 561 F
61, 433 M

GL (+)
NA
NA
NA
NA
NA

Gastric cancer
Augustin et al., 2004
Larsson et al., 2006

2, 850 M and F
61, 433 F

GL (+)
NA

Pancreatic cancer
Michaud et al., 2002
Johnson et al., 2005
Patel et al., 2007
Heinan et al., 2008

88, 802 F
41, 836 F (PM)
124, 907 M
120, 852F&M

NA
NA
NA
NA

are currently limited. Therefore, low-GI and -GL diets
show promise for the prevention and treatment of chronic
diseases.
Conclusion
Taken together, the associations between GI or GL and
obesity, diabetes, heart disease, or cancers were mixed.
The reasons for those inconsistent results are probably
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due to: (1) GI does not take into consideration other
factors besides glycemic response, such as insulin
response, which can be more appropriate in representing
the effects from some food contents other than CHO; (2) a
person's glycemic response varies (not the GI) depending
on the kind of food, its ripeness, the length of time it was
stored, how it was cooked, and its variety; (3) GI of a food
varies from person to person and even in a single
individual from day to day, depending on blood glucose
levels, insulin resistance, and other factors; (4)

GI of a mixed meal is very difficult to predict. For example,
fats and proteins can make a meal sit in the stomach
longer, which reduces a food's GI; (5) problems with the
GI – methodology and variability; the AUC of GI does not
reflect the actual amount of CHO contributed by individual
foods in the usual diet.
The evidence from this review is not strong enough to
include GI in the dietary recommendation for healthy
populations. The current low GI diet fad is phasing out
and, therefore, food companies may be looking for a new
marketing approach. With the current publicity regarding
the GI in diet books and by many health providers, it
would appear logical to think that knowing the GI of foods
would be useful. The low fat diet approach stopped
working when food companies flooded the market with
low fat foods that were not necessarily lower in calories.
The same can be said regarding the low GI approach.
Instead of avoiding CHO foods which would lead to a
reduction in calories the market became flooded with low
CHO foods that also were not necessarily lower in
calories (Franz, 2006). This can potentially happen to low
GI foods as well.
The problem with the low GI approach will be similar to
the problems that occurred with the development of low
fat and low CHO foods. Food companies can develop low
GI foods. This can be done by adding or substituting
sugars, especially fructose, and fat to foods. However,
this may change the ‘healthy’ image of low GI foods and
turn off health providers and potentially the public to low
GI foods.
Until research demonstrates long-term benefits for
people with diabetes in the use of the GI, making food
choices should be kept as easy and simple as possible.
Understanding what foods are CHO, knowing portion
sizes, and knowing how many servings to select for
meals, and, if desired, for snacks, will benefit the majority
of the people with diabetes and can increase variety and
flexibility in food choices.
In summary, GI is not user friendly, the procedure of
measurement is a complex physiological measure; and
GI of a given food is readily altered by variety, origin,
cooking and processing; GL has not been sufficient
validated; GI or GL have been shown to be valid
predictors of satiety or satiation, and insulin response;
neither GI nor GL have been definitively shown to
influence the risk of obesity, diabetes, CHD and cancer.
Lowering the GL of the diet may be an effective adjunct
treatment for diabetes.

REFERENCES
Agus MS, Swain JF, Larson CL, Eckert EA (2000), Ludwig DS. Dietary
composition and physiologic adaptations to energy restriction. Am J
Clin Nutr. 71(4):901-7.
Augustin LS, Gallus S, Bosetti C, Levi F, Negri E, Franceschi S, Dal
Maso L, Jenkins DJ, Kendall CW, La Vecchia C (2003). Glycemic

7

index and glycemic load in endometrial cancer. Int J Cancer.105(3):4047.
Augustin LS, Galeone C, Dal Maso L, Pelucchi C, Ramazzotti V,
Jenkins DJ, Montella M, Talamini R, Negri E, Franceschi S, La
Vecchia C (2004). Glycemic index, glycemic load and risk of prostate
cancer. Int J Cancer.10;112(3):446-50.
Augustin LS, Gallus S, Negri E, La Vecchia C (2004). Glycemic index,
glycemic load and risk of gastric cancer. Ann Oncol. 15(4):581-4.
Augustin LS, Dal Maso L, La Vecchia C, Parpinel M, Negri E, Vaccarella
S, Kendall CW, Jenkins DJ, Francesch S (2001). Dietary glycemic
index and glycemic load, and breast cancer risk: a case-control
study. Ann Oncol. 12(11):1533-8.
Barclay A, Brand-Miller J, Wolever T (2005). Glycemic index, glycemic
load, and glycemic response are not the same. Diabetes; 28: 18391840.
Beulens JW, de Bruijne LM, Stolk RP, Peeters PH, Bots ML, Grobbee
DE, van der Schouw YT (2007). High dietary glycemic load and
glycemic index increase risk of cardiovascular disease among
middle-aged women: a population-based follow-up study. J. Am. Coll.
Cardiol; 50(1): 14-21
Boyd DB (2003). Insulin and cancer. Integr. Cancer Ther; 2: 315–29.
Brand-Miller J, Wolever TMS, Foster-Powell K, Colagiuri S (2006). The
New Glucose Revolution: The Authoritative Guide to the Glycemic
Index – the Dietary Solution for Lifelong Health. Marlowe &
Company, New York.
Ceriello A (2003). The possible role of postprandial hyperglycaemia in
the pathogenesis of diabetic complications. Diabetologia; 46(suppl
1): M9–M16.
Cho S, Dietrich M, Brown CJ, Clark CA, Block G (2003). The effect of
breakfast type on total daily energy intake and body mass index:
results from the Third National Health and Nutrition Examination
Survey (NHANES III). J Am Coll Nutr. 22(4):296-302.
Dickinson S, Brand-Miller J (2005). Glycemic index, postprandial
glycemia and cardiovascular disease. Current Opinion in Lipidology,
16: 69–75.
Feskens EJ, Loeber JG, Kromhout D (1994). Diet and physical activity
as determinants of hyperinsulinemia: the Zutphen Elderly Study. Am
J Epidemiol.15;140(4):350-60.
Ford ES, Liu S (2001). Glycemic index and serum high-density
lipoprotein cholesterol concentration among us adults. Arch Intern
Med.; 161, 572–6.
Folsom AR, Demissie Z, Harnack L; Iowa Women's Health Study (2003).
Glycemic index, glycemic load, and incidence of endometrial cancer:
the Iowa women's health study. Nutr Cancer. 46(2):119-24.
Franceschi S, Dal Maso L, Augustin L, Negri E, Parpinel M, Boyle P,
Jenkins DJ, La Vecchia C (2001). Dietary glycemic load and
colorectal cancer risk. Ann Oncol.12(2):173-8.
Franz MJ (2006). The argument against Glycemic Index: what are the
other options? In Bantle, J., P., Slama, G. (Eds.), Nutritional
management of diabetes mellitus and dysmetabolic syndrome S.
Karger AG, Basel: Nestec Ltd pp. 57-72. .
Frost GS, Brynes AE, Bovill-Taylor C, Dornhorst A (2004). A
prospective randomised trial to determine the efficacy of a low
glycaemic index diet given in addition to healthy eating and weight
loss advice in patients with coronary heart disease. Eur J Clin Nutr.
58(1):121-7.
Frost G, Leeds AA, Dore CJ, Madeiros S, Brading S, Dornhorst A
(1999). Glycaemic index as a determinant of serum HDL-cholesterol
concentration. Lancet; 353: 1045–8.
Frost G, Leeds A, Trew G, Margara R (1998), Dornhorst A. Insulin
sensitivity in women at risk of coronary heart disease and the effect
of a low glycemic diet. Metabolism. 47(10):1245-51.
Frost G, Wilding J, Beecham J (1994). Dietary advice based on the
glycaemic index improves dietary profile and metabolic control in
type 2 diabetic patients. Diabet Med.11(4):397-401.
Giacco R, Parillo M, Rivellese AA, Lasorella G, Giacco A, D'Episcopo L,
Riccardi G (2000). Long-term dietary treatment with increased
amounts of fiber-rich low-glycemic index natural foods improves
blood glucose control and reduces the number of hypoglycemic
events in type 1 diabetic patients. Diabetes Care. 23(10):1461-6.

Gilbertson HR, Brand-Miller JC, Thorburn AW, Evans S, Chondros P,
Werther GA (2001). The effect of flexible low glycemic index dietary
advice versus measured carbohydrate exchange diets on glycemic
control in children with type 1 diabetes. Diabetes Care; 24: 1137–
1143.
Giles GG, Simpson JA, English DR, Hodge AM, Gertig DM, Macinnis
RJ, Hopper JL (2006). Dietary carbohydrate, fibre, glycaemic index,
glycaemic load and the risk of postmenopausal breast cancer. Int J
Cancer. 118(7):1843-7.
Giovannucci E (1995). Insulin and colon cancer. Cancer Causes
Control.; 6: 164–79.
Hardy DS, Hoelscher DM, Aragaki C, Stevens J, Steffen LM, Pankow
JS, Boerwinkle E (2010). Association of glycemic index and glycemic
load with risk of incident coronary heart disease among Whites and
African Americans with and without type 2 diabetes: the
Atherosclerosis Risk in Communities study. Ann Epidemiol.
20(8):610-6.
Hare-Bruun H, Nielsen BM, Grau K, Oxlund AL, Heitmann BL (2008).
Should glycemic index and glycemic land be considered in dietary
recommendations? Nutr. Rev. 66(10): 569-590.
Heinen MM, Verhage BA, Lumey L, Brants HA, Goldbohm RA, van den
Brandt PA (2008). Glycemic load, glycemic index, and pancreatic
cancer risk in the Netherlands Cohort Study. Am J Clin
Nutr.87(4):970-7.
Higginbotham S, Zhang ZF, Lee IM, Cook NR, Giovannucci E, Buring
JE, Liu S; Women's Health Study (2004). Dietary glycemic load and
risk of colorectal cancer in the Women's Health Study. J Natl Cancer
Inst. 96(3):229-33.
Holton TL, Willett WC, Liu S, Manson JE, Albert CM, Rexrode K, Hu FB
(2006). Low-carbohydrate-diet score and the risk of coronary heart
disease in women. N Engl J Med; 355(19): 1991-2002.
Holt SHA, Brand-Miller JC, Petocz P (1997). An insulin index of foods:
the insulin demand generated by 1000-kg portions of common foods.
Am J Clin Nutr; 66: 1264–1276.
Jonas CR, McCullough ML, Teras LR, Walker-Thurmond KA, Thun MJ,
Calle EE (2003). Dietary glycemic index, glycemic load, and risk of
incident breast cancer in postmenopausal women. Cancer Epidemiol
Biomarkers Prev.12(6):573-7.
Johnson KJ, Anderson KE, Harnack L, Hong CP, Folsom AR (2005). No
association between dietary glycemic index or load and pancreatic
cancer incidence in postmenopausal women. Cancer Epidemiol
Biomarkers Prev. 14(6):1574-5.
Järvi AE, Karlström BE, Granfeldt YE, Björck IE, Asp NG, Vessby BO
(1999). Improved glycemic control and lipid profile and normalized
fibrinolytic activity on a low-glycemic index diet in type 2 diabetic
patients. Diabetes Care; 22(1): 10-8.
Jenkins DJ, Jenkins AL (1987). The glycemic index, fiber, and the
dietary treatment of hypertriglyceridemia and diabetes. J. Am. Coll.
Nutr. 6(1): 11-17.
Jenkins DJ, Wolever TM, Taylor RH, Barker H, Fielden H, Baldwin JM,
Bowling AC, Newman HC, Jenkins AL, Goff DV (1981). Glycemic
index of foods: a physiological basis for carbohydrate exchange. Am.
J. Clin Nutr. 34: 362–6.
Jenkins DJ, Wolever TM, Ocana AM, Vuksan V, Cunnane SC, Jenkins
M, Wong GS, Singer W, Bloom SR (1990). Metabolic effects of
reducing rate of glucose ingestion by single bolus versus continuous
sipping. Diabetes; 39: 775–81.
Jenkins DJ, Kendall CW, Augustin LS, Franceschi S, Hamidi M, Marchie
A, Jenkins AL, Axelsen M (2002). Glycemic index: overview of
implications in health and disease. Am. J. Clin. Nutr. 76: 266S–
273S.
Larsson SC, Bergkvist L, Wolk A (2009). Glycemic load, glycemic index
and breast cancer risk in a prospective cohort of Swedish women.
Int J Cancer. 125(1):153-7.
Larsson SC, Friberg E, Wolk A (2007). Carbohydrate intake, glycemic
index and glycemic load in relation to risk of endometrial cancer: A
prospective study of Swedish women. Int J Cancer. 120(5):1103-7.
Larsson SC, Giovannucci E, Wolk A (2006). Dietary carbohydrate,
glycemic index, and glycemic load in relation to risk of colorectal
cancer in women. Am J Epidemiol. 165(3):256-61.

8

Levitan EB, Mittleman MA, Håkansson N, Wolk A (2007). Dietary
glycemic index, dietary glycemic load, and cardiovascular disease in
middle-aged and older Swedish men. Am. J. Clin. Nutr. 85(6): 15216.
Levitan EB, Mittleman MA, Wolk A (2009). Dietary glycemic index,
dietary glycemic load and mortality among men with established
cardiovascular disease. Eur. J. Clin. Nutr. .63(4): 552-7.
Leise A, Schulz M, Fang F, Wolever TM, D'Agostino RB, Jr Sparks KC,
Mayer-Davis EJ (2005). Dietary glycemic index and glycemic load,
carbohydrate and fiber intake, and measures of insulin sensitivity,
secretion, and adiposity in the Insulin Resistance Atherosclerosis
Study. Diabetes Care; 28: 2832–2838.
Liese AD, Gilliard T, Schulz M, D'Agostino RB Jr, Wolever TM (2007).
Carbohydrate nutrition, glycaemic load, and plasma lipids: the Insulin
Resistance Atherosclerosis Study. Eur Heart J. 28(1):80-7. Epub
2006 Nov 28.
Liu S, Willett WC, Stampfer MJ, Hu FB, Franz M, Sampson L,
Hennekens CH, Manson JE (2000). A prospective study of dietary
glycemic load, carbohydrate intake, and risk of coronary heart
disease in US women. Am. J. Clin. Nutr. 71: 1455–61.
Liu S, Willett WC (2002). Dietary glycemic load and atherothrombotic
risk. Curr Atheroscler Rep.4(6):454-61.
Ludwig DS, Majzoub JA, Al-Zahrani A, Dallal GE, Blanco I, Roberts SB
(1999). High glycemic index foods, overeating, and obesity.
Pediatrics;103, E26.
Luscombe ND, Noakes M, Clifton PM (1999). Diets high and low in
glycemic index versus high monounsaturated fat diets: effects on
glucose and lipid metabolism in NIDDM. Eur J Clin Nutr. (6):473-8.
McCarl M, Harnack L, Limburg PJ, Anderson KE, Folsom AR (2006).
Incidence of colorectal cancer in relation to glycemic index and load
in a cohort of women. Cancer Epidemiol Biomarkers Prev.15(5):8926.
McKeown-Eyssen G (1994). Epidemiology of colorectal cancer revisited:
are serum triglycerides and/or plasma glucose associated with risk?
Cancer Epidemiol Biomarkers Prev; 3: 687–95.
McKeown NM, Meigs JB, Liu S, Saltzman E, Wilson PW, Jacques PF
(2004). Carbohydrate nutrition, insulin resistance, and the
prevalence of the metabolic syndrome in the Framingham Offspring
Cohort. Diabetes Care. 27(2):538-46.
Michaud DS, Liu S, Giovannucci E, Willett WC, Colditz GA, Fuchs CS
(2002). Dietary sugar, glycemic load, and pancreatic cancer risk in a
prospective study. J Natl Cancer Inst. 4;94(17):1293-300.
Nielsen JV, Jonsson E, Nilsson AK. Lasting improvement of
hyperglycaemia and body weight: low-carbohydrate diet in type 2
diabetes—a brief report. Ups J Med Sci 2005;110:69 –73.
Oh K, Willett WC, Fuchs CS, Giovannucci EL (2004). Glycemic index,
glycemic load, and carbohydrate intake in relation to risk of distal
colorectal adenoma in women. Cancer Epidemiol Biomarkers Prev.
13(7):1192-8.
Patel AV, McCullough ML, Pavluck AL, Jacobs EJ, Thun MJ, Calle EE
(2007). Glycemic load, glycemic index, and carbohydrate intake in
relation to pancreatic cancer risk in a large US cohort. Cancer
Causes Control. 18(3):287-94.
Pereira MA, Swain J, Goldfine AB, Rifai N, Ludwig DS (2004). Effects of
a low-glycemic load diet on resting energy expenditure and heart
disease risk factors during weight loss. JAMA; 292, 2482–90.
Pi-Sunyer, F., X. (2002). Glycemic index and disease. Am. J. Clin. Nutr.
76: 290S–298S.
Raben A, Macdonald I, Astrup A (1997). Replacement of dietary fat by
sucrose or starch: effects on 14 d ad libitum energy intake, energy
expenditure and body weight in formerly obese and never-obese
subjects. Int J Obes Relat Metab Disord, 21(10):846-59.
Sahyoun NR, Anderson AL, Kanaya AM, Koh-Banerjee P, Kritchevsky
SB, de Rekeneire N, Tylavsky FA, Schwartz AV, Lee JS, Harris TB
(2005). Dietary glycemic index and load, measures of glucose
metabolism, and body fat distribution in older adults. Am J Clin Nutr.
82(3):547-52.
Salmeron J, Ascherio A, Rimm EB, Colditz GA, Spiegelman D, Jenkins
DJ, Stampfer MJ, Wing AL, Willett WC (1997a). Dietary fiber,
glycemic load, and risk of NIDDM in men. Diabetes Care; 20:

545–550.
Salmeron J, Manson JE, Stampfer MJ, Colditz GA, Wing AL, Willett WC
(1997b). Dietary fiber, glycemic load and risk of noninsulindependent diabetes mellitus in women. JAMA; 277: 472–477.
Schulz M, Liu S, Rimm E, Manson JE, Willett WC, Hu FB (2004).
Glycemic index, glycemic load, and dietary fiber intake and
incidence of type 2 diabetes in younger and middle-aged women.
Am. J. Clin. Nutr. 80: 348–356.
Sieri S, Pala V, Brighenti F, Pellegrini N, Muti P, Micheli A, Evangelista
A, Grioni S, Contiero P, Berrino F, Krogh V (2007). Dietary glycemic
index, glycemic load, and the risk of breast cancer in an Italian
prospective cohort study. Am J Clin Nutr. 86(4):1160-6.
Silvera SA, Rohan TE, Jain M, Terry PD, Howe GR, Miller AB (2005).
Glycaemic index, glycaemic load and risk of endometrial cancer: a
prospective cohort study. Public Health Nutr. 8(7):912-9.
Silvera SA, Jain M, Howe GR, Miller AB, Rohan TE (2007). Glycaemic
index, glycaemic load and ovarian cancer risk: a prospective cohort
study. Public Health Nutr. 2007 Oct;10(10):1076-81.
Slabber M, Barnard HC, Kuyl JM, Dannhauser A, Schall R (1994).
Effects of a low-insulin-response, energy-restricted diet on weight
loss and plasma insulin concentrations in hyperinsulinemic obese
females. Am J Clin Nutr. 60(1):48-53.
Stevens J, Ahn K, Juhaeri, Houston D, Steffan L, Couper D (2002).
Dietary fiber intake and glycemic index and incidence of diabetes in
African-American and white adults: the ARIC study.Diabetes Care.
25(10):1715-21.
Slama G, Elgrably F, Kabir M, Rizkalla S (2006). Low glycemic index
foods should play a role in improving overall glycemic control in type1 and type-2 diabetic patients and more specifically, in correcting
excessive postprandial hyperglycemia. In Bantle JP, Slama G (Eds.),
Nutritional management of diabetes mellitus and dysmetabolic
syndrome S. Karger AG, Basel: Nestec Ltd. pp. 73-81.
Spieth LE, Harnish JD, Lenders CM, Raezer LB, Pereira MA, Hangen
SJ, Ludwig DS (2000). A low-glycemic index diet in the treatment of
pediatric obesity. Arch Pediatr Adolesc Med. 154(9):947-51.
Strayer L, Jacobs DR Jr, Schairer C, Schatzkin A, Flood A (2007).
Dietary carbohydrate, glycemic index, and glycemic load and the risk
of colorectal cancer in the BCDDP cohort. Cancer Causes Control.
18(8):853-63.

9

Stubbs RJ, van Wyk MC, Johnstone AM, Harbron CG (1996).
Breakfasts high in protein, fat or carbohydrate: effect on within-day
appetite and energy balance. Eur. J. Clin. Nutr. 50: 409–417.
Tavani A, Bosetti C, Negri E, Augustin LS, Jenkins DJ, La Vecchia C
(2003). Carbohydrates, dietary glycaemic load and glycaemic index,
and risk of acute myocardial infarction. Heart; 89(7): 722-726.
Weijenberg MP, Mullie PF, Brants HA, Heinen MM, Goldbohm RA, van
den Brandt PA (2008). Dietary glycemic load, glycemic index and
colorectal cancer risk: results from the Netherlands Cohort Study. Int
J Cancer.122(3):620-9.
Wolever TM, Vorster HH, Bjorck I, Brand-Miller J, Brighenti F, Mann JI,
Ramdath DD, Granfeldt Y, Holt S, Perry TL, Venter C, Xiaomei Wu
(1998). Determination of the glycaemic index of foods:
interlaboratory study. Eur. J. Clin. Nutr. 52: 924–928.
Wolever TM, Jenkins DJ, Ocana AM, Rao VA, Collier GR (1988).
Secondmeal effect: low-glycemic-index foods eaten at dinner
improve subsequent breakfast glycemic response. Am. J. Clin. Nutr.
48: 1041–1047.
Wolever T, Mehling C (2003). Long-term effect of varying the source or
amount of dietary carbohydrate on postprandial plasma glucose,
insulin, triacylglycerol, and free fatty acid concentrations in subjects
with impaired glucose tolerance. Am. J. Clin. Nutr. 77: 612–621.
van Dam RM, Visscher AW, Feskens EJ, Verhoef P, Kromhout D
(2000). Dietary glycemic index in relation to metabolic risk factors
and incidence of coronary heart disease: the Zutphen Elderly Study.
Eur. J. Clin. Nutr. 54: 726–31.
Wong JMW, Jenkins DJA (2007). Carbohydrate digestibility and
metabolic effects. J. Nutr., 137: 2539S-2546S.

