
Diabetes mellitus is defined as a cluster of metabolic disor-
ders reflected by abnormal hyperglycemia that cause

chronic microvascular, macrovascular, and neuropathic dis-
eases.1 Diabetes often goes undiagnosed because many symp-
toms seem harmless, including frequent urination, excessive
thirst, extreme hunger, unusual weight loss, increased fatigue,
irritability, and blurry vision. Unfortunately, these symptoms
are anything but harmless and if unchecked over time, they
will surely lead to future complications. For these reasons,
having clear diagnostic criteria is imperative. 

Diagnostic criteria for diabetes are based on the level of hy-
perglycemia that will lead to microvascular complications and,
in particular, to retinopathy. In 2004, the American Diabetes
Association2 (ADA) published guidelines based on three cross-
sectional epidemiologic studies that measured the glycemic
level that significantly increased the risk of retinopathy. Ac-
cording to these guidelines, a diagnosis of diabetes can be
made if a patient has fasting plasma glucose (FPG) ≥126
mg/dL (7.0 mmol/L) or a 2-hour post glucose load value of
≥200 mg/dL (11.1 mmol/L). Further epidemiologic studies3,4

demonstrated a similar link between hemoglobin A1C
(HbA1c) and increased risk of retinopathy. Based on these
findings, the ADA presented their new diagnostic criteria in
January 2010 (see Table 1). 

Classification and Prevalence of Diabetes
Diabetes mellitus is classified according to etiology. The

ADA2 defined several classes. Type 1, which accounts for 5%
to 10% of people with diabetes, is mostly caused by immune-
mediated beta cell destruction and is reflected by a complete
deficiency of insulin. Type 2 diabetes accounts for 90% to
95% of cases. People with type 2 diabetes have a strong ge-
netic predisposition for the disease. They may suffer from
varying degrees of insulin resistance due to abnormal beta-
cell function that can progress to some but not complete in-
sulin deficiency. About 80% of people with type 2 diabetes
are overweight or obese, one of the major causes of insulin
resistance. Weight reduction and oral medications can im-
prove insulin resistance and delay disease progression. Ges-
tational diabetes mellitus (GDM) is defined as glucose
intolerance that occurs in pregnancy; it affects ~4% of

pregnant women in the US. Other types of diabetes (eg,
maturity onset diabetes of the young [MODY]) are usually
rare and associated with other genetic syndromes or disor-
ders.

Currently, 285 million people worldwide (6.6% of the total
world population) have diabetes.7 It is projected that by 2030,
this number will grow to 438 million or 7.8% of the popula-
tion. In 2007, 23.6 million people (7.9%) in the US were esti-
mated to have diabetes. Among them, 17.9 million were
diagnosed with the disease while 5.7 million remained undi-
agnosed.6 Every year, 1.6 million new cases of diabetes are di-
agnosed among American adults. In a May 2010 publication,
the International Diabetes Federation7 (IDF) reported the
prevalence of diabetes among adults is the highest in North
America and the Caribbean region followed by Europe and
the Middle East. The lowest prevalence was noted in Africa
and the West Pacific region. These trends are predicted to con-
tinue through 2030, which will present tremendous challenges
for healthcare professionals dealing with diabetes all over the
world.7

How Blood Glucose Affects Healing
Patients with diabetes often have difficult-to-heal wounds.

The initial barrier to healing is an increased blood glucose
level, which causes cell walls to become rigid, impairing blood
flow through the critical small vessels at the wound surface
and impeding red blood cell permeability and flow. Impaired
hemoglobin release of oxygen results in oxygen and nutrient
deficits in the wound. A less-than-optimal immune function
also contributes to poor wound healing in the patient with di-
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Table 1. Criteria for the diagnosis of diabetes*5

1. A1C ≥6.5%; or
2. FPG ≥126 mg/dL (7.0 mmol/L); or
3. Two-hour plasma glucose ≥200 mg/dL (11.1 mmol/L)

during 75-g glucose load; or
4. A random plasma glucose ≥200 mg/dL (11.1 mmol/L)

with symptoms of hyperglycemia

* Criteria 1–3 should be confirmed by repeat testing. 
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abetes. When blood glucose levels are persistently elevated,
chemotaxis and phagocytosis are compromised.8 Chemotaxis
is the process by which white cells are attracted to the site of
an infection; phagocytosis is the ingestion of bacteria by white
cells. Both processes are important in wound infection con-
trol. Diabetic infections take longer to heal because of delayed
macrophage introduction and diminished leukocyte migra-
tion, which causes a prolonged inflammatory phase in the
wound healing cascade.9 Protein-calorie malnutrition and the
resultant body composition changes are additional consider-
ations in wound healing. Patients with diabetes often have a
progressive loss of lean body mass, which is replaced with
metabolically inactive fat mass.

The increase in morbidity and mortality rates for patients
with diabetes is mostly related to progressive macro- and mi-
crovascular complications, including failure of wounds to
heal. It is estimated that 15% of all patients with diabetes will
develop foot ulcers and 84% of them will end up with lower-
leg amputations.10

A multidisciplinary approach to clinical management is re-
quired to improve wound healing rates and reduce the risk of
amputations. The Foot Care Specialists at Boston Medical
Center in Boston, MA, developed a patient care algorithm11

for patients outlining three possible patient categories: pa-
tients with non-limb-threatening wounds, patients with limb-
threatening wounds, and septic patients. For all three
categories, patient care includes clinical evaluation of the
wound and general patient evaluation. This is followed by
standard local wound care that includes offloading, debride-
ment, dressing changes, and infection management plus ap-
plicable adjunctive therapies including nutritional care;
glycemic control is the first and foremost goal, making med-
ical nutrition therapy (MNT) an important part of diabetes
management. The treatment of comorbidities, controlling
edema, and physical and emotional therapy round out the
treatment plan. These protocols have been proven to be effec-
tive in the treatment and healing of wounds and in reducing
the risk for amputation.11

Although no specific glycemic targets are set for wound
healing, the importance of sustained blood-sugar control was
demonstrated in a recent 12-week, multicenter, randomized

clinical trial.13 Clinical and laboratory data for 411 patients
with diabetes were evaluated to study the association between
HbA1c and wound healing in diabetic foot ulcers. Statistical
regression results of this study showed that patients with ele-
vated glucose levels (as reflected by HbA1c) over 12 weeks of
wound care had 15% decreased odds of healing for every 1%
increase in HbA1c. Glycemic targets for patients with diabetes
are presented in Table 2. Nutrition plays a major role in im-
proving patients’ glycemic control for wound healing; MNT
should be included in every plan of care.  

Nutrition for Wound Healing in Patients with 
Diabetes Mellitus

The basic diet for people with diabetes is well-balanced and
carbohydrate/calorie-controlled, designed to control glucose
levels and weight and minimize the risk of other comorbidi-
ties in otherwise healthy persons. The registered dietitian’s
(RD) role is to evaluate the patient’s needs and individualize
the diet to achieve normoglycemia as well as other treatment
goals such as lipid (to prevent macrovascular risks) and blood-
pressure control.5 Since 2002, MNT for patients with diabetes
has been covered under Medicare Part B14 as well as by most
private insurance plans.5 Wound care practitioners who treat
patients with diabetes should determine whether the patient
has received MNT and refer the patient to a nutrition profes-
sional if needed. 

The components of MNT for diabetes were established by
strong evidence-based studies and trials5 but as of today no
specific evidence-based guidelines exist for MNT to support
wound healing in patients with diabetes. Two recently pub-
lished review articles14,15 use the ADA Standards of Medical
Care to come up with nutrition recommendations for wound
healing in patients with diabetes. The American Association
of Clinical Endocrinologists12 (AACE) also established some
evidence-based MNT guidelines for people with diabetes and
addressed some specific recommendations for wound healing.
Based on these articles, the following are some practical nu-
trition recommendations.

Calories. Wound healing consumes energy usually in the
form of carbohydrates and fats. However, because of the stress
response in wound healing, protein often is misused for en-
ergy, especially in cases involving low caloric intake. To prevent
the loss of lean body mass, sufficient energy supply must be
provided, and caloric requirements may be increased up to 25
to 30 calories/kg daily.15,16

Carbohydrates. Carbohydrates are the main and first
source of cellular energy during wound healing. They also
help in fibroblast movement and increase white blood cell ac-
tivity to boost immune response.16 The American Dietetic As-
sociation, the ADA, and AACE are all in agreement that the
daily carbohydrate intake to maintain good glycemic control
should be 45% to 65% of total daily calories.5,12 In wound
healing, this amount of carbohydrate will ensure that enough
carbohydrate calories are provided in order to prevent oxida-

Table 2. Summary of glycemic recommendations for
non-pregnant adults with diabetes

AACE 200710

• A1C ≤6.5% 
• Fasting plasma glucose

concentration <110 mg/dL 
• 2-hour postprandial 

glucose concentration
<140 mg/dL 

ADA 20105

• A1C <7.0%
• Preprandial capillary

plasma glucose 70–130
mg/dL (3.9–7.2 mmol/L)

• 1-2 hour postprandial
capillary plasma glucose
<180 mg/dL (<10.0
mmol/L)
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tion of protein for energy. Carbohydrates should be evenly
distributed throughout the day to prevent fluctuations in
blood sugar. For people with uncontrolled diabetes a low car-
bohydrate diet (about 130g/day) is frequently recommended
along with exercise and pharmacotherapy5; however, this
amount of carbohydrate may not be sufficient to promote
wound healing. Thus, it is necessary to closely monitor the pa-
tient’s blood sugar levels during the process of wound healing
and modify the carbohydrate intake as needed.14

People with diabetes should be able to identify the carbo-
hydrates in their diet by becoming familiar with exchange lists,
carbohydrate counting, or the glycemic index/load method.14,15

The role of the RD is to conduct a thorough patient assessment
and evaluate ability to learn one or more of these methods. For
people using the basal-bolus insulin regimen, the best ap-
proach is the carbohydrate counting method, which also pro-
vides more flexibility in food choice.5,12

Fiber. Fiber also plays a role in glucose management;
daily goals of 25 to 50 g/day or 15 to 25 g/1,000 kcal should
be emphasized.12

Protein. Protein is a major component of collagen synthe-
sis; insufficient amounts can slow the rate as well as the quality
of wound healing. Any type of trauma to the body can in-
crease the need for protein; this requirement is even higher in
cases of sepsis or stress. Wound healing requires 1.5 to 2 g/kg
of protein per day, but this may vary depending on the wound
type and the patient’s kidney function.12,16

Fat. Total dietary fat should generally be <30% of daily
calories. Monounsaturated fatty acids and n-3 polyunsatu-
rated fatty acids have beneficial effects on the lipid profile and
play a major role in membrane structure and function. These
types of fat should comprise most of the daily fat intake for
people with diabetes and wounds.5,12,16 

Saturated fats should be limited to <10% of daily calories
and <300 mg/day of cholesterol.12 In patients with diabetes,
LDL-C level should be maintained at <70 mg/dL to prevent
risk of cardiovascular disease.5 To achieve this level, saturated
fat consumption should be limited to <7% of daily calories
and cholesterol should be limited to less than 200 mg/day.12

Vitamins and minerals. A daily multivitamin should be
considered for patients with diabetes with chronic or nonheal-
ing wounds. Although some sources recommend additional
supplementation of vitamins A and C and zinc, evidence is
limited to support this practice for wound healing in patients
who are not deficient. 

Fluids. The elevated metabolic needs during wound heal-
ing may cause dehydration, which could be even more severe
in uncontrolled diabetes. In order to maintain proper hydra-
tion status, water intake should range from 1,500 to 2,000
mL/day.16 A general rule for provision of fluids calls for pro-
viding 1 mL per calorie consumed.

Practice Points
• Many cases of diabetes are undiagnosed. Watch for signs

and symptoms of insulin resistance and diabetes, par-
ticularly in overweight patients with nonhealing
wounds.

• Request a HbA1c test for patients with risk factors for
and symptoms of diabetes. Certain patients who have
blood glucose levels in the normal range when a finger
stick test is performed may have high levels at other
times of day. HbA1c provides a broader, longer-range
picture.

• Diet management must be individualized to each pa-
tient’s comorbid conditions and ability and readiness to
adhere with protocols. 

• Diet control is no longer simply controlling “sugar.” The
goal of a diet is to control the entire metabolic syn-
drome, including obesity, dyslipidemia, and hyperten-
sion.

• Portion size is key. Portions should be weighed with a
food scale, not estimated, until the patient can demon-
strate accuracy.

• A multidisciplinary approach should be used to rein-
force the importance of controlling blood glucose dur-
ing wound healing.

• Progressive resistance exercise can offset lean body mass
loss and increase the body’s anabolic drive.

• Ask patients about their dietary habits. Recommend
consumption of three meals and one to two snacks daily. 

• Explain the importance of taking medications (oral
drugs and/or insulin) before meals or at set times as pre-
scribed by the physician.

• Provide guidelines for treating hypoglycemia.
• Refer patients to an RD for individualized nutrition

guidance. Remember this is a covered benefit for patients
with diabetes. 
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Coming next month: 
Nutrition care for patients living at home
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