
Facts and Fiction of a Diabetes Diet
B Y D A N A W H I T H A M , R D , M S C , C D E

Nutrition therapy is considered an essential component of diabetes management,
yet people with diabetes are often given advice that is not based on scientific evidence.
Since most individuals get their nutritional information from television and maga-
zines, and not a physician or dietitian, many myths and misconceptions abound.
Several of the facts, as well as the myths, surrounding a “diabetes diet” are discussed in
this issue of Endocrinology Rounds.

FACT – There is no such thing as a diabetes diet

The nutritional management of diabetes has developed greatly over the last 10
years. In the past, it was common practice to place all patients on a low-calorie diabetic
diet, meticulously balanced with respect to carbohydrates, proteins, and fat. Sugars and
sweets were considered forbidden foods and even milk and fruit were allowed only
under certain conditions. It was theorized that foods composed mostly of mono- or
disaccharides (fruit or milk) would increase blood glucose more rapidly than polysac-
charides (starches). The diabetes meal plan generally focused on the need for weight
loss in most individuals with type 2 diabetes (T2DM) and maintenance of appropriate
carbohydrate consistency and strict distribution. This very artificial and rigid way of
eating was often centered around medication and insulin timing.

In 1997, with the greater understanding and acceptance of the physiology behind
the absorption of carbohydrates into the bloodstream, sugar (up to a maximum of 10%
of calories per day) was added to the diabetes diet regimen. With this liberalization in
diet came a less restrictive and broader range of food choices for people with diabetes.
The concept that carbohydrates affected postprandial glycemia in a different way than
previously thought challenged traditional diabetes education practices.

Today, nutritional management focuses on healthy eating for diabetes, with diets
that are individualized for each patient and based on their need for weight loss, co-
morbidities, and personal and cultural preferences. Both the Canadian and American
Diabetes Associations renamed the “Diabetes Diet” as “Nutritional Management of
Diabetes,” and “Medical Nutrition Therapy,” respectively. In an effort to reduce the
feeling of deprivation, moderation is now considered the “key” to following a healthy
diet and no foods are considered forbidden. There are just healthier food choices.
Ultimately, there is no such thing as a “diabetes diet.”

Healthy eating for diabetes is centered on the same principles as Canada’s
Guidelines for Healthy Eating that encourage eating a variety of foods, maintaining
or achieving a healthy body weight, and consuming low-fat and high-fibre foods 
(eg, whole grains, fruits, and vegetables). Weight loss is still encouraged, but caloric
restriction is generally centered on foods that are currently eaten in excess, regardless
of whether they are carbohydrate, protein, or fat.

A large component of diabetes education stems around appropriate serving
portions. “Portion distortion” is currently a common phrase to describe the excessive
intake of food by many individuals. When newly-diagnosed patients with diabetes go
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to an education session with a registered dietitian,
they learn about appropriate portion sizes and 
are encouraged to consume more fibre and lower
glycemic-index carbohydrates, as well as to moderate
their sugar and fat intake. They also learn that their
diet is no different than the other members of their
household, assuming that everyone else wants to eat 
a healthy diet too.

FICTION – Approximately 50% of protein is
converted to glucose, therefore, it may be
beneficial to add protein to a snack to 
prevent hypoglycemia.

As early as 1915, it was reported that excess
protein could be converted to glucose by providing
amino acids as gluconeogenic precursors. Janney calcu-
lated a protein-to-glucose conversion rate of approxi-
mately 50% with the ingestion of beef protein.1 This
theoretical calculation has been challenged in both
normal and diabetic subjects, and no substantial impact
on blood glucose has been found.2,3 For years, and
even today, total available glucose (TAG) is calculated
based on this theory despite evidence to disprove its
existence. In a study conducted by Nuttall in subjects
with T2DM, 50 g of glucose was challenged against
50 g of protein or 50 g glucose plus 50 g protein.
Blood glucose and insulin were measured every 30
minutes over a 5-hour period. No substantial rise in
plasma glucose was demonstrated with the ingestion
of protein alone. During the first 2 hours, both the
glucose-alone and the glucose plus protein group
raised their blood glucose to the same extent. During
the 3- to 5-hour period, the glucose plus protein
group had a significant reduction in blood glucose
compared to the glucose-alone group. This effect was
explained by examining insulin levels during the
study. Adding protein to glucose nearly doubled the
insulin response of either the glucose or protein taken
alone.4 Therefore, it appears that, in the context 
of T2DM, the increase in the insulin-stimulated
response to protein either assists to rapidly absorb any
increase in gluconeogenesis or, if gluconeogenesis
does occur, its effect is minimal and likely does not
prevent hypoglycemia.

The situation in type 1 diabetes, however, is more
intricate. The Diabetes Control and Complications
Trial (DCCT) clearly demonstrated that as the 
A1C decreases, the risk of hypoglycemia increases.5

Approximately 40% of “lows” occur overnight and 
up to 67% are considered asymptomatic.6 Nocturnal
hypoglycemia is considered particularly dangerous 
for individuals with type 1 diabetes because, in many

cases, the counter-regulatory response to hypo-
glycemia is impaired.6 In a recent study using the
Continuous Glucose Monitoring System (CGMS),
individuals whose fasting glucose levels were in the
normal range had the greatest likelihood of hypo-
glycemia overnight. Those with fasting glucose levels
in the mid- to high-teens, had the least risk.7

One of the best strategies to reduce hypoglycemia
risk overnight is to avoid the use of insulin that peaks
when blood glucose is at its lowest (between 11 pm
and 3 am). Unfortunately, many health professionals
encourage patients to take their overnight dose of
insulin at “bedtime” and do not generally specify a
time. Based on the action profile of an intermediate
insulin, which tends to peak in 4-6 hours, it would be
prudent not to take this type of insulin until at least
11 pm.8 In head-to-head studies with intermediate-
insulin and the newer long-acting insulins (glargine 
or levemir), hypoglycemia was reduced by approxi-
mately 30%, but not eliminated altogether. In individ-
uals taking insulin glargine, nocturnal hypoglycemia
still occurred in approximately 18% of subjects.9 Pre-
vention of nocturnal hypoglycemia by altering insulin
dosage, time, or type, is of the utmost importance for
reducing risk, and adding a bedtime snack can be of
further benefit.

In a study of hospitalized type 1 diabetes patients
who did not consume a bedtime snack, hypoglycemia
occurred in >60% of cases when the bedtime blood
glucose was <7 mmol/L, in 30% of cases when the bed-
time glucose was between 7-10 mmol/L, but not at all
when the bedtime blood glucose was >10 mmol/L.10

To determine the most effective type of snack to
prevent hypoglycemia, 3 snacks were tested; a stan-
dard snack (30 g carbohydrate/11 g protein), a protein
snack (15 g carbohydrate/24 g protein), and a corn-
starch snack (30 g carbohydrate [50% as cornstarch]/
11 g protein). The 3 snacks all contained the same
amount of TAG to control for the possibility that
approximately 50% of the protein would be converted
to carbohydrate in a slow process lasting many hours.
The main goal was to prevent nocturnal hypoglycemia
without causing fasting hyperglycemia. Of the 3
snacks tested, both the standard snack and high-
protein snack prevented hypoglycemia more than
placebo. It is also noteworthy that the cornstarch snack
did not prevent hypoglycemia any better than the
standard or protein snack (Figure 1). The authors
reported that a large and sustained increase in blood
glucose was observed following the protein snack and
hypothesized that this was likely due to an increase in
plasma glucagon.



FACT – People with diabetes can consume fruit
with a meal or as a snack

In 1981, David Jenkins and colleagues were
anxious to clinically validate that different foods con-
taining an equal amount of carbohydrates result in
different glycemic responses. The glycemic response
(incremental area under the curve [AUC]) of a food 
is characterized as a percentage against 50 grams of
available carbohydrate from either white bread or
glucose as standards and ranked as the glycemic index
(GI).13 The GI is calculated by using the AUC for the
test food, dividing it by the AUC for the standard, and
multiplying the result by 100. Foods with a low GI
result in slower digestion and absorption of carbo-
hydrate, leading to a lower postprandial response and
insulin requirement.14 The GI has helped to identify
foods, previously thought of as “simple” or “complex”,
did not all act as expected at a physiological level.
In 1997, the World Health Organization (WHO) sug-
gested that carbohydrates be renamed according to
their chemical composition.

Fruit and milk are excellent examples of how 
the GI revolutionized the concept of the diabetes diet.
Most fruit (with few exceptions, but watermelon in
particular) have a low GI. This may be a function of
the type of sugar (fructose) or the fibre content of the
fruit or a combination of both. In either case, fruit
converts to glucose slowly and this is demonstrated by
its low GI (Table 1). Therefore, fruit can be considered
an excellent choice for daytime snacks. In fact, the
addition of fruit may be beneficial for blood pressure
control, cancer prevention, and for providing fibre,

A similar study assessed either 30 grams of carbo-
hydrate alone or 30 grams of carbohydrate plus 14
grams of protein. At 3 hours post-ingestion, the mean
change in blood glucose was significantly higher
following the protein-added snack (2.4 mmol/L vs. 0.9
mmol/L, respectively).11 Based on these studies, it
appears that protein added to a bedtime snack in type
1 diabetes may, in fact, be beneficial in preventing
nocturnal hypoglycemia by stimulating glucagon.

The 2003 Clinical Practice Guidelines for the
Prevention and Treatment of Diabetes recommends con-
sumption of 15 grams of carbohydrate plus 15 grams
of protein if the bedtime blood glucose is <7 mmol/L
to prevent nocturnal hypoglycemia.12 It appears
prudent to recommend a snack if the bedtime blood
glucose is <10 mmol/L and, perhaps, an even larger
snack if the glucose is <7 mmol/L in patients on either
intermediate- or long-acting insulin. Other factors that
influence hypoglycemia need to be taken into consid-
eration and used to make the best decision regarding
the need for and amount of a bedtime snack. In the
DCCT, individuals with a longer duration of diabetes, a
lower A1C, and hypoglycemia unawareness had an
increased frequency of hypoglycemia. In addition,
alcohol use and exercise need to be considered as
additional risks for nocturnal hypoglycemia.

In summary, the addition of protein to a snack may
be beneficial in preventing nocturnal hypoglycemia in
patients with type 1, but not T2DM.
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Figure 1: Frequency of nights with hypoglycemia and
morning hypoglycemia

Pl = placebo;  S = standard snack;  CS = cornstarch snack;
Prot = protein snack. Data represent the percentage of nights when there 
was nocturnal hypoglycemia, morning hypoglycemia (with no nocturnal hypo-
glycemia), and neither one with all four snack conditions according to three
categories of HS glucose.

Table 1: The glycemic index (GI) for some common
fruits and other foods

Low GI Medium GI High GI
(≤55) (55-69) (≥70)

Fruit Fruit Fruit

Grapefruit Cantaloupe Watermelon

Apples Pineapple

Oranges Raisins

Grapes

Cherries/Berries

Banana

Other Other Other

Barley Basmati rice White flour bread

Oatmeal Shredded wheat Rice krispies

Legumes Pita bread Soda crackers

Sweet potato Popcorn Pretzels



plant sterols, and antioxidants for heart protec-
tion. A final benefit of a small fruit (roughly the
size of a tennis ball) as a snack may be its calories.
Consider the calories in 1 apple (60 kcals) com-
pared to an equivalent amount of carbohydrate
from two cookies. The apple contains 60 kilocalo-
ries and 20 grams of carbohydrate, whereas a low-
fat cookie contains 20 grams of carbohydrate and
approximately 120 kilocalories. To summarize,
because the GI of fruit is actually quite low, there
is no reason to limit fruit consumption to meal-
times only.

FICTION – Low-carbohydrate diets are more
effective than traditional diets for long-term
weight loss in diabetes 

Low-carbohydrate diets are used by people in
all walks of life… for those wanting to lose weight
and those who don’t, for the young and the
elderly, and even for those with diabetes.

Most low-carbohydrate diets restrict the intake
of carbohydrate to <60 grams per day, some to as
low as 20 grams.15 This restriction applies not
only to foods that contain added sugar, but also to
foods with natural sugars such as grain products,
fruit and some vegetables, milk, yogurt, beans, and
lentils. Protein and fat are used to replace carbo-
hydrates in an effort to increase satiety, decrease
insulin requirements, and switch the body’s pre-
ferred fuel source from carbohydrates to fat.

Since carbohydrates contribute more to blood
glucose than other macronutrients, reducing their
intake results in a reduction in blood glucose that
may potentially lead to an increase in hypogly-
cemic events. Significant reductions in the use of
insulin and antihyperglycemic medications have
been documented with low-carbohydrate diets,16

highlighting the importance of close medical super-
vision of weight loss in patients with diabetes.

As heart disease risk in people with diabetes is
2-4 times higher than that in people without dia-
betes, assessment of cardiac risk factors is of para-
mount importance. Low-carbohydrate diets have
been shown to reduce blood pressure,17,18  triglyc-
erides,17,19-21 and insulin levels.17,19,20 The latter,
however, is not surprising, since insulin is released
in response to carbohydrate intake. Both total
cholesterol and low-density lipoprotein (LDL)
cholesterol tend to decrease initially20 in the low-
carbohydrate diet group or return to baseline
during follow-up,22 while high-density lipoprotein
(HDL) cholesterol levels generally increase17-20,23

or do not change at all 24 in people on a low-
carbohydrate diet.

In studies assessing the effects of a low-carbo-
hydrate, high-protein diet on renal function, both
creatinine clearance and glomerular filtration rates
were not affected to any significant degree.25

It is worthwhile to note that while it appears
that low-carbohydrate diets pose no specific detri-
ment to people with diabetes in the short-term,
the long-term effects are still unknown.26 It is 
also important to highlight that the majority of
these studies were conducted in normal subjects,
without diabetes, and that the study durations
were <6 months. Close monitoring of cardiac risk
factors, markers of renal impairment, and blood
glucose are necessary.

Improvements in blood glucose control
through the use of low-carbohydrate diets were
demonstrated in both short- 27-9 and long-term
trials30 in subjects with T2DM. In terms of weight
loss, low-carbohydrate diets lead to significantly
greater weight loss (approximately 3 kg) than
high-carbohydrate diets in studies lasting <6
months. In the long-term (lasting >1 year), a
difference exists only in the “pattern” of weight
loss. Low-carbohydrate dieters lost most of their
weight in the first 6 months, while the high-
carbohydrate group lost their weight gradually,
over a period of a year.21

In most studies assessing iso-caloric diets, no
differences in total weight loss were demon-
strated.17,24 One exception is a recent study in
which a low-carbohydrate diet produced greater
weight loss than a high-carbohydrate diet despite
containing, on-average, 300 additional calories 
per day.31 While the exact mechanism remains
unknown, one study reports that weight loss does
not appear to be explained by differences in
resting-energy expenditure or the thermic effect
of food as hypothesized.18 Methodological issues
are cited as the main cause for the difference. The
use of different calorie levels or energy deficits,22

small sample sizes with high attrition rates, and
confounders (eg, exercise) compromise the impact
of the results.

Summary

In summary, while low-carbohydrate diets
may provide greater short-term weight loss
without exacerbation of cardiac or renal risk
factors, they appear to offer no additional benefit
over high-carbohydrate diets in the long-term.
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In addition, high-carbohydrate diets (50%-55% 
of total calories) have been shown in long-term
studies to produce significant weight losses for up
to 3 years.31 This has not been documented with
low-carbohydrate diets as yet. Low GI and high-
fibre diets have been demonstrated to improve
blood lipids and glycemia and reduce cardio-
vascular risk.18 Therefore, until further studies
confirm long-term benefits, it appears that the
high-carbohydrate, high-fibre, low-GI diet sup-
ported by the Canadian Diabetes Association
remains the most ideal choice for weight loss and
glucose control in people with diabetes.

The goal for the dietary treatment of diabetes
is to prevent both the short- and long-term com-
plications of diabetes, in particular, cardiovascular
disease. While no single weight loss approach can
be applied to all patients, all weight loss in dia-
betes patients should be under medical super-
vision. Until further studies confirm the long-term
safety in an already at-risk population, the use of
low-carbohydrate diets is not recommended.

Dana Whitham is a registered dietician in the Diabetes
Comprehensive Care Program at St. Michael’s Hospital.
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Abstracts of interest
Nocturnal hypoglycemia in patients with insulin-
treated diabetes 
JE A N-FR A N C O I S YA L E, MD, MO N T R E A L, QU E B E C

While use of intensive insulin therapy has proven effective for
reducing risk of long-term complications of hyperglycemia in
people with diabetes, overnight hypoglycemia remains a sig-
nificant barrier to intensive therapy. Findings from numerous
studies indicate that nocturnal hypoglycemia is a frequent
event among patients with type 1 diabetes, while severe
hypoglycemic episodes are approximately three times more
likely in patients on intensive insulin therapy than in those on
conventional therapy.
Nocturnal hypoglycemia remains frequent, even when specific
approaches—use of short-acting insulin analogues to manage
postprandial glucose surges, peakless long-acting insulin
analogues as basal therapy, and strategically selected bedtime
snacks—aim to avert this problem. Thus, nocturnal hypo-
glycemia continues to threaten the well-being of patients with
diabetes and cause concerns for their family members and care-
givers. Continuing research is required to improve methods for
detection and prompt correction of hypoglycemia in order to
achieve a safe level of euglycemia in people with diabetes.
Diabetes Res Clin Pract 2004;65 Suppl 1:S41-6. Review.
2004 Elsevier Ireland Ltd. All rights reserved.

Effect of high protein vs high carbohydrate intake on
insulin sensitivity, body weight, hemoglobin A1c, and
blood pressure in patients with type 2 diabetes mellitus
SA R G R A D KR, HO M KO C, MO Z O L L I M, BO D E N G.
PH I L A D E P H I A, PA.

BACKGROUND: Extremely low carbohydrate/high protein
diets are popular methods of weight loss. Compliance with
these diets is poor and long-term effectiveness and the safety of
these diets for patients with type 2 diabetes is not known.
OBJECTIVE: The objective of the current study was to evalu-
ate effects of less extreme changes in carbohydrate or protein
diets on weight, insulin sensitivity, glycemic control, cardiovas-
cular risk factors (blood pressure, lipid levels), and renal func-
tion in obese inner-city patients with type 2 diabetes.
DESIGN: Study patients were admitted to the General
Clinical Research Center for 24 hours for initial tests includ-
ing a hyperinsulinemic-euglycemic clamp (for measurement of
insulin sensitivity), bioelectrical impedance analysis (BIA) and
anthropometric measurements (for assessment of body com-
position), indirect calorimetry (for measurement of REE), elec-
tronic blood pressure monitoring, and blood chemistries to
measure blood lipids levels along with renal and hepatic func-
tions. Six patients with type 2 diabetes (five women and one
man) were randomly assigned to the high-protein diet (40%
carbohydrate, 30% protein, 30% fat) and six patients (four
women and two men) to the high-carbohydrate diet (55%
carbohydrate, 15% protein, 30% fat). All patients returned to
the General Clinical Research Center weekly for monitoring
of food records; dietary compliance; and measurements of 
body weight, blood pressure, and blood glucose. After 8 weeks 
on these diets, all patients were readmitted to the General
Clinical Research Center for the same series of tests.
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S N E L L

INTERVENTION: Twelve study patients were taught to
select either the high-protein or high-carbohydrate diet and
were followed for 8 weeks.
MAIN OUTCOME MEASURES: Insulin sensitivity, hemo-
globin A1c, weight, and blood pressure were measured.
STATISTICAL ANALYSES: Statistical significance was
assessed using two-tailed Student’s t tests and two-way repeated
measures analysis of variance.
RESULTS: Both the high-carbohydrate and high-protein
groups lost weight (-2.2±0.9 kg, -2.5± 1.6 kg, respectively,
P<.05) and the difference between the groups was not signif-
icant (P = .9). In the high-carbohydrate group, hemoglobin
A1c decreased (from 8.2% to 6.9%, P<.03), fasting plasma
glucose decreased (from 8.8 to 7.2 mmol/L, P<.02), and
insulin sensitivity increased (from 12.8 to 17.2 µmol/kg/min,
P<.03). No significant changes in these parameters occurred in
the high-protein group, instead systolic and diastolic blood
pressures decreased (-10.5± 2.3 mm Hg, P =.003 and -18± 9.0
mm Hg, P<.05, respectively). After 2 months on these hypo-
caloric diets, each diet had either no or minimal effects on lipid
levels (total cholesterol, low-density lipoprotein, high-density
lipoprotein), renal (blood urea nitrogen, serum creatinine), or
hepatic function (aspartate aminotransferase, alanine amino-
transferase, bilirubin).
J Am Diet Assoc 2005;105:573-580.
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