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The Glycemic Index: What It Is, What It Is Not
Executive Summary
The nutrition community is deeply divided over the role of the glycemic index in
preventing disease and managing weight loss. The American Institute for Cancer
Research (AICR) has reviewed the current published research on this controversial topic.
Due to insufficient evidence of clinical efficiency and persistent methodological
concerns regarding how Glycemic Index values are determined, AICR cautions the
public not to make dietary changes based solely on this interesting but still
unproven concept.
There are numerous hypotheses relating high GI foods to increased blood sugar and
insulin levels and how this could lead to diseases like obesity, heart disease, diabetes and
cancer. While intriguing and worthy of further investigation, these theories have yet to be
proven. For example, there is no conclusive evidence that low GI diets promote satiety
or reduce hunger for the benefit of weight loss. Nor is it certain that postprandial insulin
levels following high GI diets lead to weight gain. Low GI diets appear to help people
with diabetes control their blood sugar, but other nutritional interventions may be more
effective. In most epidemiological studies on GI and heart disease, low GI diets are
associated with lower disease risk, but long-term clinical studies are needed to prove the
value of low GI diets in reducing risk. As for cancer prevention, there is not enough
evidence to claim a benefit from low GI diets.
Despite these uncertainties about the role of GI, a variety of popular diet books consider
glycemic index a powerful weapon in fighting obesity and disease. For example, the
cover of The New Glucose Revolution refers to the glycemic index as “the dietary
solution for lifelong health.”
We at AICR believe it is premature to incorporate the GI concept into dietary
recommendations for the public until methodological concerns with the GI are resolved.
This includes standardizing how GI values are tested and measured, and using one
reference food—not two reference foods—as the standard for calculating GI values, to
avoid inconsistencies in GI tables. Additionally, the variability in GI, whether it’s due to
the physical structure of the carbohydrate, the inclusion of carbohydrates in a mixed
meal, or the variation in an individual’s blood sugar response to a carbohydrate, needs to
be clarified so that appropriate dietary guidance on GI can be provided.
Although the glycemic index has the potential to be a valuable clinical tool, more
research, including long-term clinical studies, are needed to prove its worth in preventing
disease. For now, consumers should focus on eating a mostly plant-based diet that
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includes a wide variety of vegetables, fruits, whole grains and legumes. There is much
evidence that a mostly plant-based diet can reduce the risk of diseases, like cancer, heart
diseases and diabetes. In most cases, such a diet will have a low glycemic index. Whether
a low GI diet is the preventive agent in reducing disease or is simply a marker for a
varied, healthful diet is yet to be determined, and will likely lead to more debate.
The Glycemic Index: Introduction
The glycemic index was introduced over twenty years ago, yet it remains a highly
contentious area of nutritional investigation. Although hundreds of studies have been
published on the glycemic index and numerous popular diet books advocate its use, the
connection between glycemic index and long-term health has not been established.
The glycemic index is a work in progress. Testing foods for glycemic index is far from
complete, and concerns about the measurement and reproducibility of the glycemic index
have yet to be resolved. While evidence supporting the disease-preventive role of
glycemic index is intriguing, more research is clearly needed. Until more definitive data,
including controlled clinical trials, are available, basing dietary decisions on a food’s
glycemic index is not warranted. However, eating a mostly plant-based diet, rich in
vegetables, fruits, whole grains and beans is recommended, and, in most cases, will
provide a favorable glycemic index.
History
The glycemic index (GI) was conceived in 1981 by David Jenkins and fellow researchers
at the University of Toronto, as a tool for the dietary management of type 1 diabetes. (1).
It was originally thought that all simple sugars caused a more rapid rise in blood sugar
levels than did complex carbohydrates. But some studies were beginning to emerge that
challenged this conventional wisdom about sugars. Jenkins sought to systematically test
the impact of different carbohydrates on blood sugar levels, compared to glucose, and
ranked the carbohydrates by what became known as the glycemic index. (1,2).
More than twenty years later, the controversy over the clinical significance and practical
application of the glycemic index continues. The glycemic index is the subject of heated
debate between scientists who support its use as a tool for controlling blood sugar levels
and preventing disease and those who believe that methodological concerns with its
measurement and insufficient evidence of long-term benefit make it premature to
incorporate the glycemic index concept into dietary recommendations for the public.
Despite the controversy, many popular diet books, such as The New Sugar Busters, Dr.
Atkins New Diet Revolution, The Zone, The South Beach Diet and The New Glucose
Revolution have taken a strong stand in support of the glycemic index, espousing the
virtues of a low glycemic index diet for promoting weight loss and good health.
What is the Glycemic Index?
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The glycemic index ranks carbohydrate-containing foods on how quickly they elevate
blood sugar levels. It is measured by comparing the increase in blood sugar after eating
50 grams of carbohydrate from a single food with the increase in blood sugar after eating
the same quantity of carbohydrate from a reference food, which is either pure glucose or
white bread. The average change in blood sugar levels over the next two hours, compared
to the change in blood sugar levels after consuming the reference food, is the glycemic
index value of that particular food. The blood sugar response of the reference food is
given a value of 100 and all other foods are compared to this value. (2,3).
Foods containing carbohydrates that are quickly digested have the highest glycemic
index, since the blood sugar response is fast and high. Slowly digested carbohydrates
have a low glycemic index, since they release glucose gradually into the bloodstream.
(2,3). In general, most refined carbohydrate-rich foods have a high glycemic index, while
nonstarchy vegetables, fruits and legumes tend to have a low glycemic index. (4).
Glycemic index values are grouped into three categories: (3)
High GI
Intermediate GI
Low GI

70 or higher
56-69
0-55

What Determines a Food’s Glycemic Index?
Several factors affect the glycemic index of a food: (1,3,5)
•

Cooking method. Heat, amount of water and cooking time affect a food’s GI. During
cooking, water and heat expand the starch granules to varying degrees. Foods
containing starch that has swollen (or gelatinized) to the bursting point, like boiled or
baked potatoes, are more easily digested, and therefore, have higher GIs, than foods
containing starch granules that are less gelatinized, like oatmeal, brown rice, and al
dente spaghetti. For example, the GI of a baked potato is 85; brown rice is 50. (3,5).

•

Processing method. Grinding, rolling or milling starchy foods reduces particle size
and makes it easier for water to be absorbed and digestive enzymes to attack the food.
Processing can also remove the fibrous outer coat of the grain that slows down the
access of digestive enzymes to the starch inside. Finely milled flours generally have a
high GI. Coarse, stone-ground flours have larger-sized particles and lower GIs. (3,5).

•

Type of starch. The two types of starch in foods, amylose and amylopectin, have
different effects on GI. Amylose molecules are harder to digest than amylopectin
molecules. Legumes and basmati rice have a higher ratio of amylose to amylopectin,
and therefore, have a lower GI than foods with more amylopectin. For example, the
GI of basmati rice is 58; instant rice is 87. (3).

•

Fiber. The extent that fiber affects GI is unclear.(1). Some researchers believe that
viscous, soluble fiber thickens the mixture of food in the digestive tract, which slows
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down enzymes from digesting the starch. This results in a lower blood sugar
response, and a lower GI. Legumes and oats contain soluble fiber and have low GIs.
(3).
•

Sugar. GI is affected by the type of sugar in a food. Sucrose (table sugar), which is
made up of glucose and fructose, has a lower GI than glucose because half of the
sucrose molecule is made up of fructose, a type of sugar that elicits a very small
blood sugar response. (3). For example, the GI of sucrose is 68; the GI of glucose is
100. It would seem that adding sugar to a meal should lower the GI, but, surprisingly,
a few studies have not found this to be so. (1).

•

Fat. Fat increases the time it takes for food to leave the stomach and enter the
intestine. By slowing the rate that carbohydrates are digested in the intestine, fatcontaining foods may temper the rise in blood sugar and yield a lower GI than similar
foods without fat. For example, the GI of potato chips is 57, French fries is 75 and
baked potato is 85. However, that does not make potato chips a better choice than the
more nutritious baked potato. (3,5).

•

Acidity. Acid in food slows down stomach emptying, which slows the rate that
carbohydrates are digested. Increasing the acidity in a meal can lower its GI and the
blood sugar response. Vinegar, lemon juice and sourdough bread provide this benefit.
(1,3).

Why is the Glycemic Index So Controversial?
The glycemic index is a work in progress. As such, there are concerns about its use and
relevance that keep the controversy going. These include its variability, usefulness in diet
planning, standards for measurement, and clinical value in protecting against disease.
Below are some of the criticisms of the GI and the opposing responses to these issues.
•

The glycemic index is highly variable. As summarized above, a number of factors
influence the GI of a food, including the physical structure of the carbohydrate, the
presence of other nutrients (e.g., fat, fiber), and the way the food is processed and
prepared. Opponents question the practicality of instructing people to eat foods
cooked or processed in one way but not another, or of eating certain types of a
particular food because the GI is lower. For example, macaroni has a GI of 47, but
spaghetti has a GI of 38; thin linguini is 52 on the GI scale, but thick linguini is 46.
(3). Some proponents say to focus, instead, on the categories of GI values and to
choose more foods from the low GI group ( 0-55 GI) than from the high GI group (70
or higher), rather than trying to track and control the GI of every food that is eaten.
(6). Yet, some popular diet books advocate avoidance of high GI foods.
The glycemic index can also vary within the same person and among different
individuals. The scientists who authored The New Glucose Revolution say that to
reduce day-to-day variation in a person’s blood sugar response, the foods are tested
two to three times and the average glycemic index value is calculated. To account for
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variations in blood sugar response among individuals, the glycemic index value for a
food is usually the average value found in eight to ten people. (3).
•

The glycemic index does not take into account the amount of carbohydrate typically
consumed. The extent that blood sugar rises depends on the amount of carbohydrate
in the food or meal and its GI value. The glycemic index is based on 50 grams of
carbohydrate, an amount that does not always coincide with the amount of
carbohydrate ordinarily eaten. For example, 50 grams of carbohydrate from carrots is
close to 1½ pounds of carrots, obviously a much greater portion than a person would
normally eat. This makes the GI value of carrots higher than it would be if a typical
serving size were used in the calculation. To resolve this problem, the glycemic load
was developed. It takes serving size into account, thereby offering a more realistic
measure of a food’s effect on blood sugar. The glycemic load of a food is determined
by multiplying the GI of a food by the amount of carbohydrate per serving and
dividing by 100. However, some critics contend that the glycemic load takes an
already imprecise measure (i.e., GI) and magnifies it even more through the
calculation. (1,2).

•

Since fat lowers the glycemic index, high-fat foods may be seen as good dietary
choices. Both the GI and the nutrients in a food need to be considered when choosing
foods to eat. Many GI advocates agree that the glycemic index is not the only, nor the
most important, criterion by which to judge a food. (3,6). Some low GI foods are not
better from a nutritional standpoint. For example, potato chips have a lower GI than
plain popcorn, at 57 vs. 72 GI; cashews have a low GI of 22. (3).

•

A mixed meal alters the glycemic index of a food. When a particular food is eaten
along with other foods, the blood glucose response and glycemic index will vary,
depending on the proportion of carbohydrate, protein, and fat in the mixed meal.
Adding protein to a meal containing carbohydrate increases the insulin response to
the meal, but blood sugar does not change much or actually decreases. (1). Adding fat
to a carbohydrate meal increases insulin secretion but decreases blood sugar response.
(1). Therefore, critics contend that the glycemic index loses its utility in a mixed
meal. Supporters of the glycemic index counter that it is possible to predict the blood
glucose response to mixed meals from the GIs of individual foods. Studies have
shown that although fat and protein affect the actual glycemic response of a meal,
they do not affect the relative differences in glycemic index between carbohydratecontaining foods. Therefore, the concept of GI is useful even in mixed meals. (2,3,7).

•

In order for the glycemic index to have value, the methodology used for measuring
glycemic index needs to be standardized. Critics state that to even consider the value
of the glycemic index, disagreements on the best methodology for testing and
measuring GI need to be resolved. The glycemic index measures blood sugar changes
above the beginning fasting glucose level. Several times during the two hours after a
person eats a standard amount of carbohydrate, blood glucose levels are recorded and
plotted on a graph and the area under the curve is calculated. An individual’s blood
sugar response, as determined by the area under the curve, is used to obtain the
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glycemic index of a food. Some experts feel that a better way to measure glucose
availability is to use the whole area under the curve and not just the area above the
fasting blood glucose level. If the whole area under the curve were used for the
calculation, the differences in GI between foods would be less. (1,8).
Another criticism concerns the time that elapses before determining the GI of a food.
Two hours is the standard used for ending the test that measures blood sugar response
to a food. However, individuals with diabetes need longer than two hours for their
blood sugar concentrations to return to normal. Critics contend that the differences in
GI between foods would be considerably less if the area under the curve were
calculated using a more realistic after-meal period of four hours. Consequently, the
actual blood sugar response in people with diabetes is not being identified.
Additionally, GI testing is measured in the morning following an overnight fast.
Some studies have shown that if GI is measured after lunch rather than after
breakfast, the differences in GI between foods would be considerably less. (1,8).
Standardizing the methodology for GI testing is essential. Carrots are a classic
example of why standardization is needed. In the early days of GI testing, carrots
were given a high GI of 92. Only five people were used in the testing and there was a
large variation in glucose response among the participants. As a result of these tests,
many popular diet books tell readers not to eat carrots. Critics use carrots as an
example of how the GI approach unfairly maligns a nutritious food because of its
high GI. However, carrots were retested recently using ten people and the variation
among the participants was narrower than was previously obtained. The new GI of
carrots was downgraded to an average of 47, putting it into the low GI category. (3).
The New Glucose Revolution lists the newer and lower GI of carrots; other books still
use the higher GI values. (5).
•

The use of two reference foods for comparing GI values is confusing. Glucose and
white bread are the two standard reference foods upon which GI values of all other
foods are compared. Some researchers use 50 grams of carbohydrate from white
bread as the reference food because it is more typical of what people eat. (3). But
having two reference standards has led to confusion because published GI values
conflict. For example, The New Glucose Revolution lists GI based on glucose as the
standard and states that to avoid confusion, using glucose as the reference is now
recommended. The South Beach Diet uses white bread as the standard. So, the GI
values for the same foods will not necessarily be the same in all GI-based diet books.
It is possible to convert from the white bread scale to the glucose scale using a factor
of 0.7. This factor is used since the GI value of white bread is 70 when the glucose
scale equals 100. For example, fat-free milk on the white bread scale has a GI of 46;
on the glucose scale, the GI is 32. (3,9).

•

Some nutritious foods are not encouraged or permitted on GI diets, while less
healthful foods are allowed. This is one of the most-often repeated criticisms of the
glycemic index. Critics point to the inappropriateness of excluding certain vegetables
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and fruits because of their high GI, without considering the fiber, antioxidants,
vitamins or minerals these foods have to offer. For example, many popular diet books
forbid potatoes because of their high GI values. Whole wheat bread has about the
same GI as white bread, but it contains more fiber and phytochemicals than white
bread and should not be overlooked because of its high GI. This points to the
importance of not using the glycemic index as the sole criterion for determining food
choices. It is only one tool for deciding what to eat and should not be used in
isolation. (3,5,6).
Does the Glycemic Index Have a Role in Preventing Disease?
The hypothesis that regular consumption of high GI foods increases the risk of disease is
based upon laboratory and epidemiological studies and some clinical trials. High GI
meals cause an inordinate rise in blood glucose and insulin levels, which, in many people,
is followed by a rapid drop in blood glucose levels. As a result, counterregulatory
hormones are secreted to bring blood sugar levels back to normal, and free fatty acid
concentrations are elevated. These events are believed to promote excessive food intake,
impaired pancreatic beta cell function and endothelial function, and abnormal blood lipid
levels. (4). This, in turn, may increase the risk of obesity, diabetes, heart disease, and
possibly, cancer.
Some studies suggest that low GI diets play a role in preventing these diseases. The
evidence to date is summarized below.
Glycemic Index and Obesity
A variety of popular weight-loss books blame high GI diets for our obesity woes. They
claim that the high insulin levels that result from eating high GI foods stimulate hunger,
increase enzymes that promote fat storage, and reduce the body’s ability to burn fat for
energy. (2,10). Low GI foods, on the other hand, delay hunger and help the body burn
more fat and less muscle. (3). By increasing satiety, or fullness after eating, low GI foods
help reduce the calories consumed later in the day. (11).
In support of this theory, 15 of 16 single-day studies in humans found that high GI meals
led to lower satiety, increased hunger or greater food intake than did low GI meals. (4). In
one study, a 50% increase in the GI of a meal (from a low GI of 50 to a high GI of 75) led
to a 50% decrease in satiety. (11).
However, not all studies support this position. In a recent review of 10 studies measuring
hunger and satiety, no consistent effect of a high GI food compared to a low GI food was
found. (1). In six studies that measured actual food intake at a subsequent meal, only
three studies found that high GI foods increased intake. (1).
Some studies have found that individuals eating low GI diets lose more weight or body
fat than those eating high GI diets that are similar in calories. In a South African study of
obese females, those eating a low GI diet for 12 weeks lost 4 pounds more than women
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eating a high GI diet. (3,12). In a French study of obese men, those following a low GI
diet for five weeks had less abdominal fat and total body fat than they did on a high GI
diet, but their body weight did not change when eating the low GI diet. (3,13).
It is often stated that high insulin levels, brought on by eating high GI foods, increase
food intake and lead to obesity. However, animal research has shown that insulin reduces
food intake and suppresses appetite. (1,10). While studies using very large doses of
insulin have induced overfeeding in rodents and weight gain in patients with type 2
diabetes, there is no clear-cut evidence that normal, postprandial insulin concentrations
lead to weight gain. (1).
It’s important to note that most studies on GI and weight regulation have been short-term
or small-scale human studies or animal studies. There are no long-term clinical trials on
glycemic index and body weight. (4). Despite the tendency of diet books to blame high
GI foods for our weight and health problems, research has clearly shown that many
factors, including genes, lifestyle, emotions and dietary habits, combine to impact a
person’s weight. Glycemic index is just one more factor to possibly add to the mix.
Glycemic Index and Diabetes
The utility of the glycemic index in managing diabetes is fraught with controversy. The
American Diabetes Association (ADA) reviewed the evidence on glycemic index as a
nutrition therapy intervention for diabetes and concluded that the total amount of
carbohydrate is more important than the source (starch or sugar) or type (low or high GI).
While acknowledging that low GI foods may reduce postprandial blood glucose levels,
they assert that there is insufficient evidence of long-term benefit to recommend using
low GI diets as a primary strategy in meal planning. (14).
The ADA position is not universal. The European Association for the Study of Diabetes
recommends that people with diabetes choose foods with a low GI. (15). Diabetes
Australia, in conjunction with the University of Sydney and the Juvenile Diabetes
Research Foundation, has endorsed a program that would label food with its GI value,
provided the food meets specified nutritional criteria and the GI testing is performed by
an approved laboratory. (16).
Type 1 Diabetes
The concept of glycemic index was initially introduced as a tool for the dietary
management of type 1 diabetes. However, there is no agreement that glycemic index is
any better than other methods for maintaining blood glucose control. A small number of
studies have looked at glycemic index and type 1 diabetes, but they are generally short in
duration and do not include many subjects. No long-term studies are available. (2,17).
In four studies comparing low GI to high GI diets in type 1 diabetes, three reported
statistically significant improvements in fructosamine from the low GI diet and one did
not; none reported significant improvements in hemoglobin A1C. (8,17). (Hemoglobin
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A1C [HbA1C] reflects average blood glucose levels over the previous 6-12 weeks;
fructosamine level reflects blood glucose control over the previous 2-4 weeks and may be
a better indicator of diabetes control than HbA1C in shorter studies).(15). In one of the
studies with nine well-controlled patients on intensive insulin therapy, major changes in
the GI and fiber content of meals induced small changes in the glucose profile, but in
everyday life, changes in GI did not produce clinically significant changes in blood
glucose. (18). For patients treated with multiple insulin injections, the combination of
carbohydrate counting and insulin adjustment for carbohydrate content offers greater
flexibility than a low GI diet. (8,18).
In a meta-analysis of 14 randomized controlled trials that compared the effect of low GI
diets to high GI diets on blood glucose control, patients with type 1 or type 2 diabetes
who were following low GI diets had HbA1C levels 0.43% units lower (representing a
7.4% decrease in HbA1C /fructosamine) than those eating high GI diets. (8,15).
However, randomized controlled trials and observational studies of medical nutrition
therapy for diabetes have shown decreases in HbA1C of about 1-2% units (representing a
15-22% decrease in HbA1C). Nutrition interventions included carbohydrate counting with
mealtime insulin adjustments and reduced-calorie diets for weight loss. (8). Although low
GI diets can have a positive effect on blood glucose control, they don’t appear to be as
effective as other nutrition interventions. However, eating low GI foods may enhance
other dietary strategies, helping to further improve glycemic control.
Type 2 Diabetes
The use of glycemic index to prevent or treat type 2 diabetes is also controversial. It is
believed that high blood sugar levels lead to the loss of function of pancreatic beta
cells—the cells that produce insulin—and in susceptible people, may result in diabetes.
One theory suggests that a high GI diet, which raises blood sugar levels and increases
insulin demand, overburdens the ability of the pancreas to produce insulin, thereby
increasing the risk of type 2 diabetes. (7,10).
Research suggests that the effects of a high GI diet vary greatly among individuals and
are influenced by the degree of insulin resistance. Since obesity and inactivity are
believed to promote insulin resistance, the adverse health effects of high GI foods may be
worse in overweight, sedentary or genetically susceptible people. (7,10). However, not all
studies connect high GI diets with insulin resistance. Some studies have found greater
insulin sensitivity with high GI or high carbohydrate diets. (1).
Three observational studies looked at the effects of glycemic index in reducing the risk of
type 2 diabetes. In the Nurses’ Health Study, using data from over 65,000 women, those
eating the highest glycemic load diets had a 40% greater risk of type 2 diabetes than
women with the lowest glycemic load. A high glycemic load and a low cereal fiber intake
increased the diabetes risk by 2.5-fold. (7). In the Physicians’ Health Study, using data
from over 42,000 males, those in the highest category of glycemic load and lowest cereal
fiber intake had a 2-fold increase in diabetes risk. (7).
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Critics of these findings question the validity of the food frequency questionnaires used
in the studies and the precision of the numbers used to derive these results. (1). In the
Iowa Women’s Study of nearly 36,000 postmenopausal women, there was no association
between glycemic index or glycemic load and diabetes incidence. (7,19). It’s important to
realize that epidemiological studies, like these observational studies, can only show
associations; controlled clinical trials are needed to prove cause and effect.
There are a limited number of studies on glycemic index in people who have type 2
diabetes. Most of the studies are short in duration and the findings are inconsistent. In
nine studies comparing low GI diets to high GI diets, three reported statistically
significant improvements in fructoseamine, while three did not. One reported significant
improvement in HbA1C, while five did not. (8,17).
Studies using nutrition approaches other than GI in people with type 2 diabetes report a
1-2% unit decrease in HbA1C (representing a 11-22% decrease in HbA1C). (8). In the UK
Prospective Diabetes Study, a 2% unit decrease in HbA1C was attributed to reduced
energy intake. (8,20). In a study that used carbohydrate counting as its nutritional
approach, a 2% drop in HbA1C was seen at 6 months. (21). In type 2 diabetes, primary
nutrition intervention strategies that use reduced calorie intake, modest weight loss, and
carbohydrate counting have been shown to produce better outcomes than a low GI diet
approach, reducing HbA1C by about 20% compared to 7.4% from a low GI diet. (8,15).
Glycemic Index and Heart Disease
Glycemic index or glycemic load have been linked to heart disease in several ways.
The high blood sugar and insulin levels that result after eating a high GI diet may
increase the risk for heart disease via the insulin resistance syndrome (also known as
metabolic syndrome or Syndrome X). (4). This syndrome is a cluster of metabolic
abnormalities that includes high blood levels of insulin, glucose and triglycerides; low
levels of HDL (good) cholesterol; and high blood pressure. A high glycemic index or
glycemic load is believed to induce high blood sugar and insulin levels, which can lead to
high blood pressure, abnormal blood lipids and possibly impaired blood clotting
tendencies, all of which can increase the risk of heart disease. (22).
Glycemic index or glycemic load may be related to heart disease risk and blood lipid
levels. In the Nurses’ Health Study, a large epidemiological study, a diet high in glycemic
load was linked to increased heart disease risk. The association was most evident in
women with a body mass index greater than 23, indicating above average body weight.
There was little relation between glycemic load and heart disease risk in women who
were not overweight. (22). Using data from nearly 14,000 participants in the Third
National Health and Nutrition Examination Study (NHANES III), high glycemic index
and glycemic load were associated with lower HDL cholesterol levels. (23,24).
Intervention studies have shown that substituting low GI foods for high GI foods in a
low-fat, high-carbohydrate diet lowers blood triglycerides by 15 to 25 percent. (25).
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However, one epidemiological study of 4,000 Dutch men found no association between
glycemic index and lipid levels. (26).
It’s been hypothesized that the postprandial rise in blood glucose following high GI
meals may increase heart disease risk by causing oxidative stress. (4). High blood
glucose levels were shown to lower antioxidant concentrations and increase free radicals,
changes that are associated with increased blood pressure, blood clot formation and
reduced endothelial-dependent blood flow. This suggests a beneficial role for low GI
diets by reducing oxidative damage, thereby lowering heart disease risk. (4,27).
Glycemic index or glycemic load may alter other risk factors for heart disease.
Inflammation plays a role in the development of arterial disease, and high sensitivity Creactive protein (hsCRP), a market for inflammation, can help identify individuals at high
risk for ischemic heart disease. In a study of over 240 healthy women, glycemic load was
directly related to plasma C-reactive protein. Researchers suggest that a high glycemic
load diet may exacerbate the proinflammatory process, increasing the risk of ischemic
heart disease, especially in overweight women prone to insulin resistance. (28).
In patients undergoing coronary artery bypass surgery, insulin sensitivity, as measured by
insulin-stimulated glucose uptake by fat cells, was higher in patients who ate a low GI
diet for four weeks prior to surgery compared to those who ate a high GI diet. (29).
Although these studies suggest that a low GI diet improves insulin sensitivity and risk
factors for heart disease, additional research that includes long-term clinical trials is
needed to prove the value of low GI diets in people at risk for, or who already have, heart
disease.
Glycemic Index and Cancer
The relationship of glycemic index and cancer is just beginning to be studied. It has been
suggested that high GI foods increase circulating insulin levels, which may raise levels of
insulin-like growth factors and the possible risk of certain cancers, including breast and
colon cancers. (30,31).
One case-control study of over 5,000 Italian women found a moderate, direct association
between high glycemic index and glycemic load and breast cancer risk. (30). But in a
study on postmenopausal breast cancer risk among 63,300 American women, glycemic
index and glycemic load were not associated with risk. (32).
In case-controlled studies, a high GI diet was linked to a greater risk of colon cancer.
(33,34). In a prospective cohort study, glycemic load was not related to colorectal cancer
risk. (31).
Using data from the Nurses’ Health Study, a high glycemic load was associated with an
increased risk of pancreatic cancer. The risk was most apparent in women who were
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overweight and sedentary, suggesting that a high glycemic load diet may increase
pancreatic cancer risk in women who are insulin resistant. (35).
Ovarian and endometrial cancer risk may also be associated with glycemic index or
glycemic load. (36,37). Whether a low GI diet could prevent cancer is not known.
Clearly, more long-term studies on GI and cancer prevention are needed.
Conclusion
The nutrition community is deeply divided over the role of the glycemic index in
preventing disease. Lack of support is due to insufficient evidence of clinical efficacy,
methodological concerns with determining glycemic index values, and a reluctance to
initiate a public health campaign around a complex and unproven concept. (6).
There are numerous hypotheses relating high GI foods to increased blood sugar and
insulin levels and how this could lead to diseases like obesity, heart disease, diabetes and
cancer. While intriguing and worthy of further investigation, these theories have yet to be
proven. For example, there is no conclusive evidence that low GI diets promote satiety
or reduce hunger for the benefit of weight loss. Nor is it certain that postprandial insulin
levels following high GI diets lead to weight gain. Low GI diets appear to help people
with diabetes control their blood sugar, but other nutritional interventions may be more
effective. In most epidemiological studies on GI and heart disease, low GI diets are
associated with lower disease risk, but long-term clinical studies are needed to prove the
value of low GI diets in reducing risk. As for cancer prevention, there is not enough
evidence to claim a benefit from low GI diets.
Despite these uncertainties about the role of GI, a variety of popular diet books consider
glycemic index a powerful weapon in fighting obesity and disease. For example, the
cover of The New Glucose Revolution refers to the glycemic index as “the dietary
solution for lifelong health.”
AICR believes that it is premature to incorporate the GI concept into dietary
recommendations for the public until methodological concerns with the GI are resolved.
This includes standardizing how GI values are tested and measured, and using one
reference food—not two reference foods—as the standard for calculating GI values, to
avoid inconsistencies in GI tables. Additionally, the variability in GI, whether it’s due to
the physical structure of the carbohydrate, the inclusion of carbohydrates in a mixed
meal, or the variation in an individual’s blood sugar response to a carbohydrate, needs to
be clarified so that appropriate dietary guidance on GI can be provided.
Additionally, strategies for teaching the GI concept are needed so that the take-home
message is not misunderstood. For example, since the carbohydrate content of a food
most directly affects its GI, some diet books mislead consumers into believing that all
carbohydrates are bad. This negates the inherent concept behind the glycemic index,
which is to lower blood glucose response by replacing higher GI foods with lower GI
foods, rather than discouraging the consumption of carbohydrates. (6).
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Other GI diet books may leave consumers thinking that some carbohydrates are good and
some are bad, but the bad ones—the ones with a high GI—should be avoided. This is also
not advisable since people who restrict their diets to low GI foods may miss out on the
nutritional and health benefits of wholesome foods, like those vegetables, fruits and
whole grain foods that happen to have higher GI values. Since these foods tend to be rich
in vitamins, minerals, fiber and phytochemicals, they are considered good food choices,
no matter where they fall on the GI scale. On the other hand, foods that are high in fat,
like potato chips or chocolate covered peanuts, should be eaten sparingly, even though
they have a low GI.
Although the glycemic index has the potential to be a valuable clinical tool, more
research, including long-term clinical studies, are needed to prove its worth in preventing
disease. For now, consumers should focus on eating a mostly plant-based diet that
includes a wide variety of vegetables, fruits, whole grains and legumes. There is much
evidence that a mostly plant-based diet can reduce the risk of diseases, like cancer, heart
diseases and diabetes. In most cases, such a diet will have a low glycemic index. Whether
a low GI diet is the preventive agent in reducing disease or is simply a marker for a
varied, healthful diet is yet to be determined, and will likely lead to more debate.

13

REFERENCES
1. Pi Sunyer FX. Glycemic index and disease. Am J Clin Nutr 2002 Jul;76(1):290S-8S.
2. Miller Jones J. Contradictions and challenges—a look at the glycemic index. Wheat
Foods Council 2002 Oct:1-12.
3. Brand-Miller J, Wolever TMS, Foster-Powell K, Colagiuri S. The new glucose
revolution. 2nd ed. New York: Marlowe & Company; 2003.
4. Ludwig DS. The glycemic index: physiological mechanisms relating to obesity,
diabetes, and cardiovascular disease. JAMA 2002 May 8; 287(18):2414-23.
5. Willett WC. Eat, drink, and be healthy. New York: Simon & Schuster; 2001.
6. Barkoukis H. Glycemic index: a complementary approach to the diabetes exchange
diet. Nutrition in Complementary Care Newsletter 2002;5(2).
7. Willett W, Manson J, Liu S. Glycemic index, glycemic load, and risk of type 2
diabetes. Am J Clin Nutr 2002 Jul;76(1):274S-80S.
8. Franz M. The glycemic index—not the most effective therapy intervention. Diabetes
Care 2003;26:2466-8.
9. Agatston A. The South Beach diet. Emmaus, PA: Rodale; 2003.
10. Webb D. Glycemic index: gateway to good health or grand waste of time?
Environmental Nutrition 2002 Nov; 25(11).
11. Brand-Miller JC, Holt SHA, Pawlak DB, McMillan J. Glycemic index and obesity.
Am J Clin Nutr 2002 July;76(1):281S-5S.
12. Slabber M, Barnard HC, Kuyl JM, Dannhauser A, Schall R. Effects of a low-insulinresponse, energy-restricted diet on weight loss and plasma insulin concentrations in
hyperinsulinemic obese females. Am J Clin Nutr 1994 July;60(1):48-53.
13. Bouche C, Rizkalla SW, Luo J, Vidal H, Veronese A, Pacher N, et al. Five-week,
low-glycemic index diet decreases total fat mass and improves plasma lipid profile in
moderately overweight nondiabetic men. Diabetes Care 2002 May;25(5):822-8.
14. American Diabetes Association. Evidence-based nutrition principles and
recommendations for the treatment and prevention of diabetes and related
complications. Diabetes Care 2002 Jan;25(1):202-12.
15. Brand-Miller J, Hayne S, Petocz P, Colagiuri S. Low-glycemic index diets in the
management of diabetes—a meta-analysis of randomized controlled trials. Diabetes
Care 2003 Aug;26(8):2261-7
16. GI symbol program. Available at www.gisymbol.com/au. Accessed August 13, 2003.
17. Franz M, Bantle JP. Response to Irwin. Diabetes Care 2002;25:1262-3
18. Lafrance L, Rabasa-Lhoret R, Poisson D, Ducros F, Chiasson JL. Effects of different
glycaemic index foods and dietary fibre intake on glycaemic control in type 1 diabetic
patients on intensive insulin therapy. Diabet Med 1998 Nov;15(11):972-8.
19. Meyer KA, Kushi LH, Jacobs DR Jr, Slavin J, Sellers TA, Folson AR. Carbohydrates,
dietary fiber, and incident type 2 diabetes in older women. Am J Clin Nutr 2000
Apr;71(4):921-30.
20. UK prospective diabetes study 7: response of fasting plasma glucose to diet therapy
in newly presenting type II diabetic patients, UKPDS group. Metabolism 1990
Sep;39(9):905-12.

14

21. Rickheim PL, Weaver TW, Flader JL, Kendall DM. Assessment of group versus
individual diabetes education—a randomized study. Diabetes Care 2002
Feb;25(2):269-274.
22. Liu S, Willett W, Stampfer MJ, Hu FB, Franz M, Sampson L et al. A prospective
study of dietary glycemic load, carbohydrate intake, and risk of coronary heart
disease in US women. Am J Clin Nutr 2000 Jun;71(6):1455-1461.
23. Ford ES, Liu S. Glycemic index and serum high-density lipoprotein cholesterol
concentration among US adults. Arch Intern Med 2001 Feb 26;161(4):572-6.
24. Liu S, Manson JE, Stampfer MJ, Holmes MD, Hu FB, Hankinson SE et al. Dietary
glycemic load assessed by food-frequency questionnaire in relation to plasma highdensity-lipoprotein cholesterol and fasting plasma triacylglycerols in postmenopausal
women. Am J Clin Nutr 2001 Mar;73(3):560-6.
25. Pelkman CL. Effects of the glycemic index of food on serum concentration of highdensity lipoprotein cholesterol and triglycerides. Curr Atheroscler Rep 2001
Nov;3(6):456-61.
26. van Dam RM, Visscher AW, Feskens EJ, Verhoef P, Kromhout D. Dietary glycemic
index in relation to metabolic factors and incidence of coronary heart disease:the
Zutphen Elderly Study. Eur J Clin Nutr 2000 Sep;54(9):726-31.
27. Jenkins DJA, Kendall CWC, Augustin LSA, Franceschi S, Hamidi M, Marchie A et
al. Glycemic index:overview of implications in health and disease. Am J Clin Nutr
2002 Jul;76(1):266S-73S.
28. Liu S, Manson JE, Buring JE, Stampfer MJ, Willett WC, Ridker P. Relation between
a diet with a high glycemic load and plasma concentrations of high-sensitivity Creactive protein in middle-aged women. Am J Clin Nutr 2002 Mar;75(3):492-8.
29. Frost G, Keogh B, Smith D, Akinsanya K, Leeds A. The effect of low-glycemic
carbohydrate on insulin and glucose response in vivo and in vitro in patients with
coronary heart disease. Metabolism 1996 Jun;45(6):669-72.
30. Augustin LS, Dal Maso L, La Vecchia C, Parpinel M, Negri E, Vaccarelli S et al.
Dietary glycemic index and glycemic load, and breast cancer risk: a case-control
study. Ann Oncol 2001 Nov;12(11):1533-8.
31. Terry PD, Jain M, Miller AB, Howe GR, Rohan TE. Glycemic load, carbohydrate
intake and risk of colorectal cancer in women: a prospective cohort study. J Natl
Cancer Inst 2003 Jun18;95(12):914-6.
32. Jonas CR, McCullough ML, Teras LR, Walker-Thurmond KA, Thun MJ, Calle EE.
Dietary glycemic index, glycemic load, and risk of incident breast cancer in
postmenopausal women. Cancer Epidemiol Biomarkers Prev 2003 Jun;12(6):573-7.
33. Franceschi S, Dal Maso L, Augustin L, Negri E, Parpinel M, Boyle P et al. Dietary
glycemic load and colorectal cancer risk. Ann Oncol 2001 Feb;12(2):173-8.
34. Slattery ML, Benson J, Berry TD, Duncan D, Edwards SL, Caan BJ et al. Dietary
sugar and colon cancer. Cancer Epidemiol Biomarkers Prev 1997 Sep;6(9):677-85.
35. Michaud DS, Liu S, Giovannucci E, Willett WC, Colditz GA et al. Dietary sugar,
glycemic load, and pancreatic cancer risk in a prospective study. J Natl Cancer Inst
2002 Sep 4;94(17):1293-300.
36. Augustin LS, Polesel J, Bosetti C, Kendall CW, La Vecchia C, Parpinel M et al.
Dietary glycemic index, glycemic load and ovarian cancer risk: a case-control study
in Italy. Ann Oncol 2003 Jan;14(1):78-84.

15

37. Augustin LS, Gallus S, Bosetti C, Levi F, Negri E, Franceschi S et al. Glycemic index
and glycemic load in endometrial cancer. Int J Cancer 2003 Jun 20;105(3):404-7.

16

