TABLE 418-3 Nutritional Recommendations for Adults with Diabetes
or Prediabetesa
Weight loss diet (in prediabetes and type 2 DM)
• Hypocaloric diet that is low-carbohydrate
Fat in diet (optimal % of diet is not known; should be individualized)
• Minimal trans fat consumption
• Mediterranean-style diet rich in monounsaturated fatty acids may be better
Carbohydrate in diet (optimal % of diet is not known; should be
individualized)
• Monitor carbohydrate intake in regard to calories
• Sucrose-containing foods may be consumed with adjustments in insulin
dose, but minimize intake
• Amount of carbohydrate determined by estimating grams of carbohydrate
in diet (type 1 DM)
• Use glycemic index to predict how consumption of a particular food may
affect blood glucose
• Fructose preferred over sucrose or starch
Protein in diet (optimal % of diet is not known; should be individualized)
Other components
• Dietary fiber, vegetable, fruits, whole grains, dairy products, and sodium
intake as advised for general population
• Nonnutrient sweeteners
• Routine supplements of vitamins, antioxidants, or trace elements not
advised
See text for differences for patients with type 1 or type 2 diabetes.

a

with sucrose and seeks to modify other risk factors such as hyperlipidemia and hypertension rather than focusing exclusively on weight
loss in individuals with type 2 DM. The glycemic index is an estimate
of the postprandial rise in the blood glucose when a certain amount
of that food is consumed. Consumption of foods with a low glycemic
index appears to reduce postprandial glucose excursions and improve
glycemic control. Reduced-calorie and nonnutritive sweeteners are
useful. Currently, evidence does not support supplementation of the
diet with vitamins, antioxidants (vitamin C and E), or micronutrients
(chromium) in patients with diabetes.
The goal of MNT in the individual with type 1 DM is to coordinate
and match the caloric intake, both temporally and quantitatively,
with the appropriate amount of insulin. MNT in type 1 DM and selfmonitoring of blood glucose must be integrated to define the optimal
insulin regimen. The ADA encourages patients and providers to use
carbohydrate counting or exchange systems to estimate the nutrient
content of a meal or snack. Based on the patient’s estimate of the
carbohydrate content of a meal, an insulin-to-carbohydrate ratio
determines the bolus insulin dose for a meal or snack. MNT must be
flexible enough to allow for exercise, and the insulin regimen must
allow for deviations in caloric intake. An important component of
MNT in type 1 DM is to minimize the weight gain often associated
with intensive diabetes management.
The goals of MNT in type 2 DM should focus on weight loss
and address the greatly increased prevalence of cardiovascular risk
factors (hypertension, dyslipidemia, obesity) and disease in this
population. The majority of these individuals are obese, and weight
loss is strongly encouraged and should remain an important goal.
Hypocaloric diets and modest weight loss (5–7%) often result in
rapid and dramatic glucose lowering in individuals with new-onset
type 2 DM. Nevertheless, numerous studies document that long-term
weight loss is uncommon. MNT for type 2 DM should emphasize
modest caloric reduction (low-carbohydrate) and increased physical
activity. Increased consumption of soluble, dietary fiber may improve
glycemic control in individuals with type 2 DM. Weight loss and
exercise improve insulin resistance.
Exercise Exercise has multiple positive benefits including cardiovascular risk reduction, reduced blood pressure, maintenance of muscle
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MONITORING THE LEVEL OF GLYCEMIC CONTROL
Optimal monitoring of glycemic control involves plasma glucose
measurements by the patient and an assessment of long-term control
by the physician (measurement of hemoglobin A1c [HbA1c] and review
of the patient’s self-measurements of plasma glucose). These measurements are complementary: the patient’s measurements provide a picture of short-term glycemic control, whereas the HbA1c reflects average
glycemic control over the previous 2–3 months.
Self-Monitoring of Blood Glucose Self-monitoring of blood glucose
(SMBG) is the standard of care in diabetes management and allows
the patient to monitor his or her blood glucose at any time. In
SMBG, a small drop of blood and an easily detectable enzymatic
reaction allow measurement of the capillary plasma glucose. Many
glucose monitors can rapidly and accurately measure glucose (calibrated to provide plasma glucose value even though blood glucose
is measured) in small amounts of blood (3–10 μL) obtained from
the fingertip; alternative testing sites (e.g., forearm) are less reliable,
especially when the blood glucose is changing rapidly (postprandially). A large number of blood glucose monitors are available, and
the certified diabetes educator is critical in helping the patient select
the optimal device and learn to use it properly. By combining glucose
measurements with diet history, medication changes, and exercise
history, the diabetes management team and patient can improve the
treatment program.
The frequency of SMBG measurements must be individualized and
adapted to address the goals of diabetes care. Individuals with type 1
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mass, reduction in body fat, and weight loss. For individuals with type 2409
1 or type 2 DM, exercise is also useful for lowering plasma glucose
(during and following exercise) and increasing insulin sensitivity. In
patients with diabetes, the ADA recommends 150 min/week (distributed over at least 3 days) of moderate aerobic physical activity with
no gaps longer than 2 days. The exercise regimen should also include
resistance training.
Despite its benefits, exercise presents challenges for individuals with
DM because they lack the normal glucoregulatory mechanisms (normally, insulin falls and glucagon rises during exercise). Skeletal muscle
is a major site for metabolic fuel consumption in the resting state, and
the increased muscle activity during vigorous, aerobic exercise greatly
increases fuel requirements. Individuals with type 1 DM are prone to
either hyperglycemia or hypoglycemia during exercise, depending on
the preexercise plasma glucose, the circulating insulin level, and the
level of exercise-induced catecholamines. If the insulin level is too low,
the rise in catecholamines may increase the plasma glucose excessively,
promote ketone body formation, and possibly lead to ketoacidosis.
Conversely, if the circulating insulin level is excessive, this relative
hyperinsulinemia may reduce hepatic glucose production (decreased
glycogenolysis, decreased gluconeogenesis) and increase glucose entry
into muscle, leading to hypoglycemia.
To avoid exercise-related hyper- or hypoglycemia, individuals with
type 1 DM should (1) monitor blood glucose before, during, and after
exercise; (2) delay exercise if blood glucose is >14 mmol/L (250 mg/
dL) and ketones are present; (3) if the blood glucose is <5.6 mmol/L
(100 mg/dL), ingest carbohydrate before exercising; (4) monitor glucose during exercise and ingest carbohydrate to prevent hypoglycemia; (5) decrease insulin doses (based on previous experience) before
exercise and inject insulin into a nonexercising area; and (6) learn
individual glucose responses to different types of exercise and increase
food intake for up to 24 h after exercise, depending on intensity and
duration of exercise. In individuals with type 2 DM, exercise-related
hypoglycemia is less common but can occur in individuals taking
either insulin or insulin secretagogues.
Despite asymptomatic cardiovascular disease appearing at a
younger age in both type 1 and type 2 DM, routine screening for
coronary artery disease has not been shown to be effective and is not
recommended (Chap. 419). Untreated proliferative retinopathy is a
relative contraindication to vigorous exercise, because this may lead to
vitreous hemorrhage or retinal detachment.
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