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Diabetes occurs when blood sugar, also known as blood glucose, is too high. Too much glucose in
the blood can result in health problems unless managed through lifestyle modifications or
medications. Blood glucose is used by the body as the main source of energy and comes from food.
A hormone made by the pancreas called insulin is necessary to regulate and mobilize glucose from
food into the cells for energy. If the pancreas doesn’t manufacture sufficient insulin, then glucose
stays in the circulating blood, depriving the cells of the energy needed to fuel body functions.
Diabetes is a serious disease affecting almost 35 million people, or over 10 percent of the
population in the United States, with one in four not realizing they have the disease.
Approximately 25 percent of people aged 65 and older are affected. The cost of diagnosed diabetes
in the U.S. is approaching $350 million.
There are three main types of diabetes: type 1, type 2 and gestational diabetes (occurring during
pregnancy). Prediabetes occurs when blood glucose levels are higher than normal, but not high
enough to be given a diabetes diagnosis. Both prediabetes and gestational diabetes are potentially
reversible, but untreated prediabetes may lead to type 2 diabetes. There are additional rare forms of
diabetes.
Risk factors for type 1 diabetes may include family history, environmental factors such as exposure
to a viral illness, the presence of autoantibodies, and geography. In prediabetes and type 2 diabetes,
risk factors may include excessive weight, inactivity, race or ethnicity, family history, age, the
development of gestational diabetes during pregnancy, high blood pressure, polycystic ovary
syndrome and abnormal cholesterol levels and high levels of triglycerides. Risk factors for
gestational diabetes include being older than 25 at pregnancy, family or personal history, being
overweight before becoming pregnant, or race or ethnicity (being Black, Hispanic, American
Indian or Asian American increases the risk).
The symptoms of diabetes vary with the level of abnormal glucose in the blood stream. Individuals
with prediabetes and type 2 diabetes may not experience symptoms while the onset of symptoms in
type 1 diabetes are more severe. Symptoms may include:
• Increased thirst
• Frequent urination
• Extreme hunger
• Unexplained weight loss
• Fatigue and irritability
• Blurred vision
• Frequent infections and slow healing sores
• Ketones in the urine caused by muscle breakdown when insulin is not available
Diabetes can affect any age group, with type 1 disease that requires insulin daily for survival
primarily impacting children and young adults. Type 1 diabetes is thought to be caused by a
combination of genetics and environmental factors, but the exact cause is not known. Weight is not
considered a factor. In type 1 diabetes, the body does not make insulin. The pancreas is attacked by
the immune system, destroying beta cells in the islets of Langerhans responsible for manufacturing
and releasing insulin hormone in response to food. When carbohydrates are broken down, glucose
is released and passes into the circulating blood, triggering the secretion of insulin. When insulin is
not available, blood glucose rises (hyperglycemia) and if not treated results in the life-threatening
complication of diabetic coma leading to death. Type 1 diabetes requires daily insulin based on
glucose levels. Some oral and injectable medications may supplement injectable insulin. Over a
million people are living with type 1 diabetes. Management of the disease by the physician and
diabetes care team is critical.
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SECTION ONE: STUDIES & STATISTICS ABOUT DIABETES
This first section of the Diabetes Handbook & Resource Guide includes the most current research on how diabetes
relates to the featured health conditions, with data, nutritional information, and eating plans from the Centers for
Disease Control and Prevention, National Institutes of Health, National Heart, Lung and Blood Institute,
Health.gov, U.S. Department of Health and Human Services, National Institute on Aging, and National Institute of
Arthritis and Musculoskeletal and Skin Diseases. Totaling nearly 250 pages, Studies & Statistics comprises over 30
detailed reports, summaries, and fact sheets, with easy to understand graphics. Colorful photos, graphs, charts, and
maps help to visualize the data.
The large reports start with a detailed table of contents to help you maneuver through the information that each
contains.
1. National Diabetes Statistics Report: 2020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Formerly known as the National Diabetes Fact Sheet, this latest report from the U.S.
Department of Health and Human Services provides up-to-date scientific data and statistics on
diabetes and its burden in the United States.
2. Diabetes Report Card: 2019 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
Published every two years by the Centers for Disease Control, this document analyzes the status
of diabetes and its complications in the United States, including information and data on
diabetes, preventive care practices, health outcomes, and risk factors such as race, ethnicity,
level of education, and prediabetes.
DIABETES MANAGEMENT
3. Prediabetes Risk Test & Infographics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
A series of one-page infographics on topics such as type 2 diabetes in youth, risks for Hispanic
and Asian subgroups, and The Road to Type 2 Diabetes. Also included is a self-test to screen
for prediabetes.
4. 5 Questions to Ask Your Health Care Team . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
A guide for diabetes patients, detailing five important questions that should be asked of
healthcare providers, including: How do I manage my ABCs? How will I know if my medicines
are working? When and where can I learn more about how to manage my diabetes? What
vaccines should I have? and When should I schedule health care appointments?
5. Managing Diabetes: Medicare Coverage & Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
Facts about Medicare for individuals living with diabetes, including ten steps for managing the
disease.
6. Your Medicines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Tips for managing diabetic medications, including what information is important to share with
doctors and pharmacists.
LIVING WITH DIABETES
7. What You Need to Know . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Articles from the Centers for Disease Control and Prevention about diabetes and adult vaccines,
and smoking and diabetes.
8. How to Help a Loved One with Diabetes When You Live Far Apart . . . . . . . . . . . . . . . . . . . . 77
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2020
National Diabetes Statistics Report

Estimates of Diabetes and Its Burden in the United States

This document is intended to provide up-to-date scientific data
and statistics on diabetes and its burden in the United States.
Formerly known as the National Diabetes Fact Sheet, this
consensus document is written primarily for a scientific audience.
CS 314227-A
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INTRODUCTION
The National Diabetes Statistics Report, a periodic publication of the Centers for Disease Control and
Prevention (CDC), provides information on the prevalence and incidence of diabetes and prediabetes,
risk factors for complications, acute and long-term complications, deaths, and costs. These data can help
focus efforts to prevent and control diabetes across the United States. This document is an update of the
2017 National Diabetes Statistics Report and is intended for a scientific audience.

METHODS
New in 2020, this National Diabetes Statistics Report features trends in prevalence and incidence
estimates over time.
The estimates in this document (unless otherwise noted) were derived from various data systems of
CDC, Indian Health Service (IHS), Agency for Healthcare Research and Quality (AHRQ), and US Census
Bureau, and from published research studies. Estimated percentages and total number of people with
diabetes and prediabetes were derived from the National Health and Nutrition Examination Survey
(NHANES), National Health Interview Survey (NHIS), IHS National Data Warehouse (NDW), Behavioral Risk
Factor Surveillance System (BRFSS), United States Diabetes Surveillance System (USDSS), and US resident
population estimates.
Diagnosed diabetes status was determined from self-reported information provided by survey
respondents; for American Indians and Alaska Natives who accessed IHS or tribal health facilities that
submitted medical records data to the IHS NDW, clinical diagnostic codes were also used. Undiagnosed
diabetes was determined by measured fasting plasma glucose or A1C levels. Numbers and rates for
acute and long-term complications of diabetes were derived from the National Inpatient Sample (NIS)
and National Emergency Department Sample (NEDS), as well as NHIS.
For some measures, estimates were not available for certain racial and ethnic subgroups due to small
sample sizes.
An alpha level of 0.05 was used when determining statistically significant differences between groups.
Age-adjusted estimates were calculated among adults aged 18 years or older by the direct method to
the 2000 US Census standard population, using age groups 18–44, 45–64, and 65 years or older. Most
estimates of diabetes in this report do not differentiate between type 1 and type 2 diabetes. However,
as type 2 diabetes accounts for 90% to 95% of all diabetes cases, the data presented here are more likely
to be characteristic of type 2 diabetes, except as noted.
More information about the data sources, methods, and references is available in the Detailed Methods
and Data Sources section.
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INTRODUCTION

Background

Diabetes Overview

The Diabetes Report Card provides current information
on the status of diabetes and its complications in the
United States. It has been published every 2 years
since 2012 by the Centers for Disease Control and
Prevention (CDC).

Diabetes is a group of diseases characterized by high
blood sugar. When a person has diabetes, the body
either does not make enough insulin (type 1) or is
unable to properly use insulin (type 2). When the
body does not have enough insulin or cannot use
it properly, blood sugar (glucose) builds up in the
blood. Prediabetes is a condition in which blood sugar
is higher than normal but not high enough to be
classified as diabetes.

This publication includes information and data on
diabetes, preventive care practices, health outcomes,
and risk factors such as race, ethnicity, level of
education, and prediabetes. It also includes information
about national trends and, to the extent possible,
progress made by the states to meet national goals for
improving diabetes care and reducing health care costs
and the rate of new cases.
Public health professionals, policy makers, state health
departments, and communities can use these data to
focus their type 2 diabetes prevention and diabetes
management efforts on areas of greatest need.1,2

People with diabetes can develop high blood pressure,
high cholesterol, and high triglycerides (a type of
fat in the blood). High blood sugar, particularly
when combined with high blood pressure and
high triglycerides, can lead to heart disease, stroke,
blindness, kidney failure, amputations of the legs and
feet, and even early death.

What’s New?
z
z
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In the past decade, the annual rate of new cases of diabetes among US adults has been going down overall.
Diabetes-related complications have increased among young adults aged 18–44 years and among middleaged adults aged 45–64 years.

z

The rate of new cases of diabetes among children and adolescents continues to grow.

z

Nearly 1 in 5 adolescents aged 12–18 years and 1 in 4 young adults aged 19–34 years have prediabetes.
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Diabetes is also associated with increased risk of certain
types of cancer, such as liver, pancreas, uterine, colon,
breast, and bladder cancer.3 High blood sugar also
increases a person’s chance of developing dementia
and Alzheimer’s disease.4 In addition, the average
medical costs for people with diagnosed diabetes
are 2.3 times higher than costs for people without
diabetes.5 These higher costs are often caused by
diabetes-related health conditions and resulting
hospitalizations.

For people with diabetes, research6–10 shows that:
z

z

z

z

People with diabetes, their caregivers and health care
providers, departments of health, policy makers, and
community organizations can help to reduce the risk of
serious diabetes-related complications.

z

Blood sugar management can reduce the risk of eye
disease, kidney disease, and nerve disease by 40%.
Blood pressure management can reduce the risk of
heart disease and stroke by 33% to 50% and decline
in kidney function by 30% to 70%.
Cholesterol management can reduce cardiovascular
complications by 20% to 50%.
Regular eye exams and timely treatment could
prevent up to 90% of diabetes-related blindness.
Regular foot exams and patient education could
prevent up to 85% of diabetes-related amputations.
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Prediabetes
Risk Test
1. How old are you?

Write your score in
the boxes below

Younger than 40 years (0 points)
40–49 years (1 point)
50–59 years (2 points)
60 years or older (3 points)

2. Are you a man or a woman?
Man (1 point)

Woman (0 points)

3. If you are a woman, have you ever been
diagnosed with gestational diabetes?
Yes (1 point)

No (0 points)

4. Do you have a mother, father,
sister, or brother with diabetes?
Yes (1 point)

No (0 points)

5. Have you ever been diagnosed
with high blood pressure?
Yes (1 point)

No (0 points)

6. Are you physically active?
Yes (0 points)

No (1 point)

7. What is your weight category?

Height

Weight (lbs.)

4'10"

119-142

143-190

191+

4'11"

124-147

148-197

198+

5'0"

128-152

153-203

204+

5'1"

132-157

158-210

211+

5'2"

136-163

164-217

218+

5'3"

141-168

169-224

225+

5'4"

145-173

174-231

232+

5'5"

150-179

180-239

240+

5'6"

155-185

186-246

247+

5'7"

159-190

191-254

255+

5'8"

164-196

197-261

262+

5'9"

169-202

203-269

270+

5'10"

174-208

209-277

278+

5'11"

179-214

215-285

286+

6'0"

184-220

221-293

294+

6'1"

189-226

227-301

302+

6'2"

194-232

233-310

311+

6'3"

200-239

240-318

319+

6'4"

205-245

246-327

328+

1 Point

2 Points

3 Points

You weigh less than the 1 Point column
(0 points)

(See chart at right)

Total score:

Adapted from Bang et al., Ann Intern Med 151:775-783, 2009. Original algorithm
was validated without gestational diabetes as part of the model.

If you scored 5 or higher
You are at increased risk for having prediabetes and are at high risk for type 2 diabetes. However, only your doctor can tell for sure if you
have type 2 diabetes or prediabetes, a condition in which blood sugar levels are higher than normal but not high enough yet to be diagnosed
as type 2 diabetes. Talk to your doctor to see if additional testing is needed.
vÞÕ>ÀiƂvÀV>ƂiÀV>]Ã«>VÉ>ÌƂiÀV>]ƂiÀV>`>ÉƂ>Ã> >ÌÛi]ƂÃ>ƂiÀV>]À*>VwVÃ>`iÀ]ÞÕ>Ài>Ì } iÀ
risk for prediabetes and type 2 diabetes. Also, if you are Asian American, you are at increased risk for type 2 diabetes at a lower weight (about
15 pounds lower than weights in the 1 Point column). Talk to your doctor to see if you should have your blood sugar tested.

CS300699-A

You can reduce your risk for type 2 diabetes

Risk Test provided by the American Diabetes Association
and the Centers for Disease Control and Prevention.

Find out how you can reverse prediabetes and prevent or delay
type 2 diabetes through a CDC-recognized lifestyle change program
at https://www.cdc.gov/diabetes/prevention/lifestyle-program.
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SECTION TWO:
DIABETES MELLITUS

DIABETES MELLITUS
Diabetes mellitus (DM) is a disorder of the pancreas, an organ responsible in
part for the production and regulation of the hormone insulin. Insulin is
produced in the islets of Langerhorn and, when absent, causes problems in the
metabolism of carbohydrates, protein and fat causing blood sugar (glucose)
levels to be abnormally high. Glucose is converted to energy in the body and is
necessary for life. Glucose fuels muscles, tissues and is the brain’s main source
of fuel. DM is considered an autoimmune disease with genetic components.
Regardless of type of diabetes, excessive sugar in the blood causes serious
health problems.

Symptoms of DM may include increased thirst (polydipsia) and urination (polyuria)
and weight loss without trying. Patients with uncontrolled diabetes may consume excessive amounts of food (polyphagia) and sugar builds up in the blood and passes into
the urine. Ketones, a breakdown of muscle and fat without sufficient insulin, are
present in the urine. Other symptoms include irritability, blurred vision, fatigue, frequent infections and a slow healing process. Uncontrolled diabetes mellitus with excessively high glucose levels (hyperglycemia) may result in coma and death. In
patients receiving insulin supplementation for DM, too little food may result in dangerously low blood sugar (hypoglycemia) that also leads to coma.
When symptoms of DM present, a doctor should be consulted. Diagnosis is made in a
health care setting and involves measuring blood sugar levels. If blood sugar levels
are high, additional tests may be ordered. The A1C measures an average blood sugar
over a period of time, usually the past two or three months. An A1C of greater than
6.5% is diagnostic of DM, with normal less than 5.7%. Fasting blood glucose, an oral
glucose tolerance test and a random plasma glucose test may also be indicated.
Diabetes conditions include type 1 diabetes and type 2 diabetes. Two potentially reversible conditions are prediabetes and gestational diabetes. Type 1 diabetes is most
often recognized in childhood or adolescence but may develop at any age. Type 2 diabetes, the more common type, is more common in people over 40 but may also develop
at any age. Prediabetes is a precursor to type 2 diabetes where glucose levels are
higher than normal but not high enough for a diagnosis of type 2 diabetes. One in
three Americans may be prediabetic. Gestational diabetes develops when blood
sugar levels increase during pregnancy and may occur in up to 10% of pregnant
women.
Treatments for DM depend on the type of diabetes the individual has at diagnosis.
Blood sugar monitoring, insulin injections and oral medications may be prescribed by
the physician for type 1 and type 2 diabetes. A healthy diet, maintaining a healthy
weight and getting regular activity are important in managing the disease regardless of type. There is no special diet for DM but selecting healthy foods and minimizing sugars are generally expected. Meeting with a dietitian or diabetes educator is
recommended to determine caloric type and needs to best manage the disease. Gestational diabetes may include managing diet and the use of insulin or oral medications.
Prediabetes can be managed by healthy lifestyle choices that help to bring glucose
levels back to normal levels or to prevent rising glucose levels leading to type 2
diabetes.
High glucose levels or uncontrolled diabetes may result in moderate to severe complications. DM may damage blood vessels and organs throughout the body, including
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the brain, eyes, heart, kidneys and nerves. The body’s immune system is also negatively affected. Managing the disease is critical to prevent complications.
Prediabetes
Prediabetes is said to be present when blood glucose levels are higher than what is
considered normal but not so high as to cause a diagnosis of diabetes. Often
prediabetes is determined by lab work not related to symptoms of diabetes. For example, when individuals go for physicals or other conditions, routine blood work may indicate prediabetes. An elevated A1C between 5.7% and 6.5% indicates a higher risk of
developing type 2 DM. A fasting (before any food or fluid intake of the day) blood glucose between 100mg/dl and 125 mg/dl or a blood glucose level that remains between
140 mg/dl and 199 mg/dl two hours after a glucose tolerance test may indicate
prediabetes. Prediabetes indicates a higher risk of developing diabetes in the future
and creates risk factors for heart disease and other conditions. The primary treatment when abnormal levels of blood glucose are detected is a 5 to 10% weight loss
with healthy diet and exercise. Maintaining a healthy weight can prevent
prediabetes from progressing into type 2 diabetes.
Type 1 Diabetes Mellitus
Type 1 diabetes occurs when the body’s immune system attacks the insulin-producing cells (islet of Langerhorn cells) of the pancreas. When more than 90% of the cells
are destroyed, the pancreas produces insufficient or no insulin. Approximately 5
-10% of people with diabetes mellitus have type 1 disease. Type 1 diabetes was formerly called insulin-dependent or juvenile onset diabetes. The onset is typically before the age of 30, but may develop later in life in some situations. Researchers
believe that environmental factors such as a viral infection or nutritional deficiencies
in childhood and adolescence may encourage the immune system to attack the pancreas. A genetic factor may contribute to type 1 diabetes and this type of diabetes may
be seen in families.
Treatments for type 1 diabetes involve insulin injections or the use of an insulin
pump based on frequent blood sugar checks (as many as four or more times per day)
and diet management, most often carbohydrate counting. A continuous blood glucose
monitor may also be used but this technology has not completely replaced the glucose
meter which requires finger sticks. Blood sugar levels change based on food intake,
activity levels, illness, alcohol intake, stress, medications and, in women, hormonal
fluctuations.
Types of insulin available for type 1 diabetes treatment include short-acting,
rapid-acting, long-acting and intermediate options. A mixture of insulin types may
be prescribed by the doctor to manage blood sugar during the day and night and a variety of administration methods are available. Injections with a fine needle may be
used. An insulin pump may be worn outside the body that connects a reservoir of insulin to the body through a catheter, avoiding repeated needle sticks to administer
doses. A tubeless pump that works wirelessly is also available to allow the pump to
dispense specific amounts of insulin based on meals, activity and blood sugar level.
There is an artificial pancreas that was approved in 2016 for patients over 14, with a
second approval in 2019 creating a closed-loop insulin delivery for diabetic patients
over the age of two. Additional medications may be indicated in type 1 diabetes and
agents are constantly being developed and studied with applications researched
through clinical trials. A pancreas transplant may be an option in some individuals
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with uncontrollable diabetes or those who need a kidney transplant, but pancreas
transplants may not always be successful. The procedure is risky and life-time
immune suppressing drugs are needed to prevent organ rejection.
The physician may refer a person with type 1 diabetes to a dietitian and a diabetes educator to learn to manage DM. While management is complex, learning lifestyle
modifications and insulin management can lead to a fairly normal life even with the
constraints of the disease. Selecting a physician with expertise in managing DM is
important as the condition is a lifetime disease. Preventing complications of the disease is a goal of treatment management as complications may significantly negatively impact quality of life and may lead to a shorter life expectancy.
Type 2 Diabetes Mellitus
Type 2 diabetes is the most common form of diabetes and is seen when the body does
not use insulin properly. With early diagnosis, some individuals can manage their
disease through diet and exercise while others may need medication. Treatment of
type 2 DM primarily involves lifestyle changes, blood sugar monitoring, oral or injectable medications, insulin or both. Insulin injections may be needed when infections
occur or if the individual needs surgery. Oral pills may not be sufficient with increased stress on the body. Pregnancy in individuals with type 2 diabetes may require insulin as oral diabetes medications are not considered as safe during
pregnancy. Blood sugar testing is less often with type 2 diabetes but is still needed.
Type 2 medications may interact with other medications so discussing all intake of
prescribed, over the counter drugs, supplements and recreational drug use with the
physician is critical. Selecting a physician to assist in managing the disease is
important. Preventing complications is the goal of treatment management.
Gestational Diabetes
A healthy diet, appropriate activity and exercise, controlling weight gain and, if necessary, taking medication may be effective in protecting health during pregnancy.
Blood sugar usually returns to pre-pregnancy levels after delivery but gestational diabetes increases the risk of developing type 2 diabetes later. Changes in blood sugar
levels should be monitored more often after a pregnancy where gestational diabetes
occurred.
Pregnancy in the Individual with Diabetes
Diabetes and pregnancy require careful medical management. With poor diabetes
control, the risk of problems for both the mother and child may occur including birth
defects, an extra-large baby, the need for a Cesarean section (C-section), high blood
pressure (preeclampsia), premature birth, low blood sugar (hypoglycemia), miscarriage or still birth.
With type 1 diabetes, becoming pregnant requires planning. Pregnancy requires significant adaptations and medical intervention for a healthy pregnancy. Entering
pregnancy in a healthy state, including reaching and keeping the A1C goal for a few
months before attempting to become pregnant, is recommended by most physicians.
Medications, supplements and other drugs or agents used should be discussed with
the diabetes management team to determine if changes are needed. Baseline laboratory testing, vision testing and testing related to neuropathy and nephropathy
should occur. Complications should be managed before attempting a pregnancy. Tak-
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ing a folic acid supplement is recommended. Even more stringent blood sugar management and working with the medical team to adjust the diabetes management
plan is crucial. An obstetrician versed in high-risk pregnancies is an important addition to the team. There are also endocrinologists who specialize in managing women
with type 1 diabetes during pregnancy.
Once pregnant, keeping A1C levels on target, knowing risks and monitoring potential complications such as high blood pressure, preeclampsia, insulin resistance, and
macrosomia (a larger than average baby) and attending all doctor appointments are
mandatory. Diabetes complications that worsen during pregnancy may include vision loss and kidney disease. Changing insulin needs must be monitored carefully to
contribute to a healthy pregnancy. Women are encouraged to create a birth plan with
the diabetes management team to address DM management during the pregnancy
and delivery as well as after the birth, including the ability to breastfeed.
As with type 1 diabetes, individuals with type 2 diabetes should discuss with their diabetes management team their desire to get pregnant. Pre-pregnancy planning, including entering the pregnancy in a healthy state and a healthy weight, contributes
to the potential for a successful pregnancy and a healthy baby. While oral medications may have managed the individual pre-pregnancy, changes in medications may
be indicated after consultation with the medical team. The use of an endocrinologist
and obstetrician trained in managing high-risk pregnancies is often recommended.
Controlling blood sugar levels during pregnancy in the woman with either type 1 or
type 2 diabetes is the goal in preventing complications. Measuring blood sugar levels
multiple times per day as prescribed by the diabetes management team, maintaining
the recommended healthy diet, taking medications as prescribed and being prepared
with a glucagon kit if hypoglycemia occurs, are all steps to managing DM during
pregnancy.
Monitoring the fetus is an important part of managing pregnancy in a woman with
diabetes. Keeping regular appointments with the medical team, including the obstetrician, is crucial. Reporting any physical changes or changes in the movement of the
fetus to the physician is important. Labor may be induced (using a drug to start the
labor process) if labor has not started by 39 weeks or earlier depending on the size of
the baby. Vaginal delivery is possible but a C-section may be indicated in certain situations. Insulin may be administered intravenously during delivery in some cases.
After delivery, both the mother and baby are monitored closely.
Neonatal Diabetes
The term neonatal diabetes is the term used to describe DM that usually presents
during the first six months of life. Persistent hyperglycemia due to impaired insulin
function is usually caused by a genetic mutation affecting beta cell function and is referred to as monogenic DM and is considered hereditary. Autoimmune type 1 diabetes is unlikely to present during the first six months of life but neonatal DM may be
mistaken for type 1 DM. It is a rare disease that may persist throughout life or may
disappear during the first 12 weeks of life. It can reoccur later. Fetuses with this disease may be small for their gestational age. An increase in number of wet diapers, increased appetite and dehydration are the first symptoms of neonatal diabetes and
should necessitate a visit to the pediatrician. An elevated blood glucose is diagnostic
but genetic testing to determine if a diagnosis is neonatal diabetes or type 1 diabetes
may be indicated. Insulin or oral medications may be prescribed to manage the
disease but it cannot be prevented.
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Diabetes Insipidus
Diabetes insipidus (DI) is caused by a defect in the pituitary gland, hypothalamus or
the kidney. While characterized by frequent and excessive urination, thirst and fatigue, blood sugar levels are normal. DI is not related to DM and there is no cure.
Treatments can relieve thirst, decrease urine output and prevent dehydration. Central DI is caused by damage to the pituitary gland or hypothalamus such as seen in
surgery, tumor, head injury or illness that affects the usual production, storage and
release of anti-diuretic hormone (ADH). Nephrogenic DI occurs when the kidneys
cannot properly respond to ADH. Nephrogenic DI may be inherited. Gestational DI is
rare and occurs only when an enzyme made by the placenta destroys the mother’s
ADH. Some mental illnesses such as schizophrenia may cause primary polydipsia, or
dipsogenic DI, when the thirst regulating mechanism in the hypothalamus is damaged. The disease may cause a mineral imbalance leading to weakness, muscle
cramps, confusion and other complications. A physician must diagnose and manage
DI.
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Agencies & Associations
1
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American Diabetes Association
2451 Crystal Drive
800-342-2383
Arlington, VA 22202
www.diabetes.org
Voluntary organization concerned with diabetes and its complications. The mission of the organization is to prevent and cure diabetes and to improve the lives of persons with diabetes. Offers a
network of offices nationwide.
Charlotte Carter, CPA, Chief Financial Officer
Robert A. Gabbay, MD, PhD, Chief Science & Medical Officer
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Association of Diabetes Care & Education Specialists (ADCES)
125 S. Wacker Dr.
800-338-3633
Chicago, IL 60606
www.diabeteseducator.org
An independent, multidisciplinary organization of health professionals involved in teaching persons with diabetes. The mission is
to enhance the competence of health professionals who teach persons with diabetes, advance the specialty practice of diabetes education, and to improve the quality of diabetes education and care
for all those affected by diabetes.
Matthew Hornerger, MBA, CAE, CEO
Leslie Kolb, MBA, BSN, RN, Chief Science, Practice & Learning Off.

416-363-3373
e-mail: info@diabetes.ca
www.diabetes.ca
Diabetes Canada is the leading Canadian resource for diabetes and
diabetes-related conditions, including diabetic peripheral
neuropathy.
Laura Syron, President & CEO
Jennifer McEvoy, Executive Director
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Certification Board for Diabetes Care and Education
330 East Algonquin Road
847-228-9795
Arlington Heights, IL 60005
Fax: 847-228-8469
info@ncbde.org
www.ncbde.org
The Board for Diabetes Educators is dedicated to promoting excellence in the field of diabetes education through the development,
maintenance, and protection of the certified Diabetes Educator
credential and the certification process.
Ben Klein, Chair
Paulina Duker, Treasurer

250

Diabetes DPG
www.dce.org
Responds to the needs of diabetes organizations and industry with
regard to diabetes nutrition issues, promotes clinical and educational research to imrpove diabetes management, develop
guideleines for the nutritional management of diabetes and maintain a network of practicing dieticians available for consultation
services to health professionals and people with diabetes.
Janice Macleod, Chair
Laura Russell, Secretary
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Division of Diabetes Translation
National Center for Chronic Disease Prevention
1600 Clifton Rd
Atlantia, GA 30333

800-232-4636
Fax: 770-488-5966
TTY: 888-232-6348
cdcinfo@cdc.gov
www.cdc.gov/diabetes
The Division of Diabetes Translation’s (DDT) goal is to reduce the
burden of diabetes in the United States. The division works to
achieve this goal by combining support for public health-oriented
diabetes prevention and control programs (DPCPs) and translating
diabetes research findings into widespread clinical and public
health practice.
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Endocrine Society
2055 L Street NW
Washington, DC 20036

202-971-3636
888-363-6274
Fax: 120-273-6970
info@endocrine.org
www.endocrine.org
Mission is to promote excellence in research, education, and the
clinical practice endocrinology.
Kate Fryer, Chief Executive Officer
Paul Hedrick, Chief Financial Officer
13

National Institute of Biomedical Imaging and Bioengineering
9000 Rockville Pike
301-496-3500
Bethesda, MD 20892
e-mail: info@nibib.nih.gov
www.nibib.nih.gov
The mission of the National Institute of Biomedical Imaging and
Bioengineering (NIBIB) is to improve health by leading the develo p me n t a n d a c c e l e r a t i n g t h e a p p l i c a t i o n o f b i o me d i c a l
technologies.
Bruce J. Tromberg, PhD, Director
Jill Heemskerk, PhD, Deputy Director
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National Institute of Environmental Health Sciences
P.O. Box 12233
919-541-3201
Durham, NC 27709
Fax: 919-541-5136
NIEHSDirector@nih.gov
www.niehs.nih.gov
The mission of the NIEHS is to discover how the environment affects people in order to promote healthier lives.
Rick Woychik, PhD, Director
Gwen W. Collman, PhD, Acting Deputy Director
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National Institute of General Medical Sciences
45 Center Drive
301-496-7301
Bethesda, MD 20892
e-mail: info@nigms.nih.gov
www.nigms.nih.gov

Centers for Medicare & Medicaid Services
7500 Security Boulevard
Baltimore, MD 21244

410-786-3000
877-267-2323
TTY: 866-226-1819
www.cms.gov
U.S. federal agency which administers Medicare, Medicaid, and
the State Children’s Health Insurance Program.
Chiquita Brooks-LaSure, Administrator
Karen Jackson, COO
7

Diabetes Canada
1300-522 University Ave.
Toronto, ON M5G-2R5

Canine Assistance for the Disabled
3160 Francis Road
Milton, GA 30004

770-664-7178
800-771-7221
Fax: 770-664-7820
info@canineassistants.org
www.canineassistants.org
Canine Assistants service dogs assist children and adults with
physical disabilities or other special needs in a variety of ways.
Jennifer Arnold, Executive Director
6

9

American Gastroenterological Association
4930 Del Ray Avenue
Bethesda, MD 20814

301-654-2055
Fax: 301-654-5920
member@gastro.org
www.gastro.org
Physicians of internal medicine certified in gastroenterology; radiologists, pathologists, surgeons, and physiologists with special interest and competency in gastroenterology. Studies normal and
abnormal conditions of the digestive organs and problems connected with their metabolism; conducts scientific research; offers
placement services.
Tom Serena, CEO
4

Diabetes Action Network
National Federation of the Blind
3101 NE 87th Avenue
360-576-5965
Vancouver, WA 98662
nfb.org/diabetics
The NFB Diabetes Action Network educates, empowers, and inspires people living with diabetes and its complications.
Michael Freeman, President

Academy of Nutrition & Dietetics
120 South Riverside Plaza
Chicago, IL 60606-6995

312-899-0040
800-877-1600
pbabjak@eatright.org
www.eatrightpro.org
Offers information and support to those with special diet needs due
to a variety of health issues, including diabetes and allergies.
Kevin L. Sauer, President
Patricia M. Babjak, CEO
2

8

EYE DAMAGE (RETINOPATHY)
Diabetic retinopathy, a complication of diabetes, is the term that describes all
disorders of the retina caused by diabetes. The blood vessels contained within
the light-sensitive tissue of the retina (the back of the eye), become damaged
causing the potential for blindness. Individuals with type 1 or type 2 diabetes
may develop the disease and the risk increases when the blood sugar is not well
controlled. People with diabetes have a higher risk of blindness but when
diabetes is managed properly, individuals may only experience minor eye
problems. Controlling disease and having regular eye examinations generally
keep problems minor, and there are treatments that help when started in a
timely manner.

Early symptoms of diabetic retinopathy are not usually noticeable. Some changes in
vision such as trouble reading or seeing things at a distance may come and go. As the
disease progresses, dark, floating spots or streaks that look like cobwebs may be evident. These may clear without treatment but it is critical to have an eye examination
as these symptoms are a warning that there are vision issues that need to be
addressed.
Glucose (blood sugar) in the blood stream in high amounts damages the lining of arteries causing the arteries to create plaque (atherosclerosis or hardening of the arteries) that blocks the oxygen carrying blood going through the arteries. Oxygen-rich
blood is important to the health of organs including the eyes. Atherosclerosis is more
common in seniors and with diabetes more common in older individuals, the potential for damage is significant when diabetes is not controlled. Part of the issue with diabetes is that it may be present but undiagnosed, leading to damage in the body
before treatment is started that could prevent complications.
While preventing retinopathy may not always be possible, several factors may influence whether you develop this complication of diabetes. Adequate blood sugar control, stable blood pressure levels, the length of time having diabetes, the level of
control over the disease over time, and genetic factors are all influences. Individuals
with type 1 diabetes will eventually develop nonproliferative retinopathy and most
people with type 2 diabetes may also develop the condition. The better controlled the
blood sugar, the less likely retinopathy will develop or the condition will be milder.
There are several issues of the eye that are more likely to occur in individuals with diabetes. Glaucoma, or a build-up of pressure in the eye, constricts the blood vessels
that carry blood to the retina and optic nerve causing gradual vision loss. Individuals
with diabetes are more likely to have glaucoma with the risk increasing with age and
how long the person has had diabetes. The risk of open-angle glaucoma is doubled by
having diabetes. Treatments may involve eye drops or surgery. Cataracts are common in the aging population, but people with diabetes my get cataracts at a younger
age and have faster progression. The eye’s clear lens becomes cloudy and may interfere with vision. Surgery may be needed to replace the cloudy lens with a clear, artificial lens. Unfortunately, in people with diabetes, retinopathy may get worse and
glaucoma may develop.
There are two major types of retinopathies; nonproliferative retinopathy and
proliferative retinopathy. The more common form is nonproliferative retinopathy
where capillaries (tiny blood vessels) in the back of the eye are blocked and balloon,
and create pouches. As more blood vessels become blocked, the retinopathy pro-
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gresses from mild to moderate to severe. In proliferative retinopathy, the blood vessels are so damaged they close off, causing a growth of new blood vessels in the retina.
These blood vessels are weak and can leak blood, causing vision loss. Scar tissue may
also grow and shrink, causing distortion in the retina, and may even pull it out of
place (retinal detachment).
Macular edema occurs when the capillary walls lose the ability to regulate the passage of substances between the blood and the retina. Fluid may leak into the macula,
the area of the eye responsible for focus causing swelling. This swelling is called
macular edema and vision blurs or may be lost entirely. Symptoms include blurred
central vision; colors are less vibrant and reading becomes difficult. Treatments may
include injections of anti-VEGF medications into the eye using a tiny needle. Steroids
in drops, pills or injections, non-steroidal eye drops; laser treatments and vitrectomy
surgery are also options. Macular edema may lead to glaucoma which also requires
medications.
There are a variety of tests used to examine the eye for retinopathy. Conducted by an
optometrist or ophthalmologist, these tests provide a detailed look inside the eye. Using drops to dilate the eye, the doctor examines the retina in the back of the eye using
a light source. A machine to scan the retina and provide detailed images, optical coherence tomography provides data including images of thickness and helps in finding
leakage and swelling as seen in macular edema. More complex procedures, including
fluorescein angiography using yellow dye injected into a vein in the arm allows pictures to be taken of the actual blood reaching the retina.
Retinopathy treatment is specific to the condition, but is available to prevent blindness when used promptly. Scatter and focal photocoagulation and vitrectomy can
prevent blindness in most people. The best results occur when sight is still normal,
reinforcing the need for routine eye examinations as part of managing diabetes.
Vision is a critical component of daily life, and especially in individuals managing diabetes. Controlling diabetes carefully, maintaining safe glucose levels, receiving routine eye examinations and reporting any disturbances in vision promptly will insure
the most optimal outcome related to protecting eye sight.

364

Eye Damage (Retinopathy) / Agencies & Associations
Agencies & Associations
1488 1-800-BRAILLE
Braille Institute
741 North Vermont Avenue
323-663-1111
Los Angeles, CA 90029
www.brailleinstitute.org
A toll free information and referral service that provides callers
with information on the Braille Institute’s programs and resources,
as well as referrals to other local agencies and organizations for the
visually impaired.
Peter A. Mindnich, President
1489 AbilityOne Commission
U.S. AbilityOne Commission
1401 S Clark Street
Arlington, VA 22202

703-603-2100
800-999-5963
info@abilityone.gov
www.abilityone.gov
A federal agency that administers the Javits-Wagner-O’Day Program, directing federal agencies to purchase products and services
from nonprofit agencies that employ people who are blind or have
other severe disabilities. Provides a wide range of vocational options to individuals with severe disabilities.
Kimberly Zeich, Acting Executive Director & CEO

1490 Alliance for Aging Research
1700 K Street NW
Washington, DC 20006

202-293-2856
e-mail: info@agingresearch.org
www.agingresearch.org
A non-profit organization dedicated to promoting scientific research on human aging and health.
Sue Peschin, President & CEO

1703 North Beauregard Street
Alexandria, VA 22311

202-467-5081
800-424-8666
Fax: 703-465-5085
info@acb.org
www.acb.org
Membership includes licensed attorneys, judges, law professors,
students and other interested people concerned with law school admission tests and bar exams, private sector and government employment relations and specialized work techniques for the blind
and visually impaired.
Steve Mendelsohn, President
1496 American Association of the Deaf-Blind
248 Rainbow Drive
e-mail: aadb-info@aadb.org
Livingston, TX 77399
www.aadb.org
Promotes better opportunities and services for deaf-blind people.
The mission of this organization is to assure that a comprehensive,
coordinated system of services is accessible to all deaf-blind people, enabling them to achieve their maximum potential.
Ren‚ Pellerin, President
Mindy Dill, Vice President
1497 American Board of Ophthalmology
The American Board of Ophthalmology
111 Presidential Boulevard
Bala Cynwyd, PA 19004

610-664-1175
Fax: 610-664-6503
info@abop.org
www.abop.org
Implements certification programs that serve to enhance the quality of ophthalmic practice.
Nancy A. Hamming, Chair
Paul P. Lee, Vice Chair

1491 Alliance on Aging and Vision Loss
American Council of the Blind
1703 North Beauregard Street
Alexandria, VA 22201

1498 American Council of Blind Lions
American Council of the Blind
148 Vernon Avenue
Louisville, KY 40206

1492 American Academy of Ophthalmology
655 Beach Street
San Francisco, CA 94109

1499 American Council of the Blind
1703 N Beauregard Street
Alexandria, VA 22311

202-467-5081
800-424-8666
Fax: 202-465-5085
info@acb.org
www.acb.org
Advocates, educates, and welcomes anyone who has experienced
aging and the loss of sight, and visually impaired people who are
compelled to help others with blindness.
John Huffman, President

415-561-8500
Fax: 415-561-8533
www.aao.org
The world’s largest association of eye physicians and surgeons,
who work to advance eyecare, and promote standards for ophthalmic education. The American Academy of Ophthalmology advocates for patients and provides medically accurate information for
the public.

1493 American Action Fund for Blind Children and Adults
American Action Fund for Blind Children and Adults
1800 Johnson Street
410-659-9315
Baltimore, MD 21230
e-mail: actionfund@actionfund.org
www.actionfund.org
Serves to provide consultation services, braille assistance, specialized aids, and education resources for blind and deaf-blind children and adults.
Barbara Loos, President
Romana Walhof, First Vice President
1494 American Association of Blind Teachers
865-692-4888
www.blindteachers.net
Membership organization of blind teachers, professors and instructors in all levels of education. Provides support and information regarding professional responsibilities, classroom
techniques, national testing methods and career obstacles. Publishes The Blind Educator, national magazine specifically for
blind educators.
1495 American Association of Visually Impaired Attorneys
American Council of the Blind

502-897-1472
e-mail: info@acb.org
www.acb.org
Educates Lions Club members about the needs and capabilities of
blind people, promotes the exchange of information concerning
opportunities for the blind and visually impaired among ACB
Lions, and encourages blind people to become involved in local
clubs and other civic activities.
June Lenk, President

202-467-5081
800-424-8666
Fax: 703-465-5085
info@acb.org
www.acb.org
The American Council of the Blind supports all people who are
blind or visually impaired by providing resources to increase their
independence, security, equality of opportunity, and quality of
life. The American Council of the Blind advocates for the visually
impaired, and operates ACB Radio, offering news, information,
and music from blind broadcasters.
Eric Bridges, Executive Director
Sharon Lovering, Editor

1500 American Foundation for the Blind
1401 S Clark Street
Arlington, VA 22202

212-502-7600
800-232-5463
Fax: 212-502-7777
info@afb.net
www.afb.org
American Foundation for the Blind is a non-profit organization
dedicated to improving the lives of people with vision loss and
their families. American Foundation for the Blind promotes research and evidence-based technologies.
Kirk Adams, President & CEO
Megan Aragon, Director

1501 American Foundation for the Blind: Center on Vision Loss
American Foundation for the Blind
11030 Ables Lane
214-352-7222
Dallas, TX 75229
Fax: 646-478-9260
dallas@afb.net
www.afb.org
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GLOSSARY OF TERMS
Acetone: A chemical formed in the blood when the body breaks down fat instead of
sugar for energy, meaning that the cells are starved.
Adrenal glands: Two endocrine glands located on top of the kidneys, that make and
release stress hormones, such as epinephrine (adrenaline), norepinephrine, and
corticosteroid hormones, as well as sex hormones like testosterone, and DHEA and
progesterone.
Aerobic exercise: Rhythmic physical activity using large muscle groups, that
causes the heart and lungs to work harder; also called cardio exercise.
Albuminuria: A small, abundant protein in the blood that passes through the kidney filter into the urine easier than other proteins, when kidneys become damaged;
this can increase the risk of developing end-stage kidney disease, and may increase
the risk of cardiovascular disease.
Artery: A blood vessel that channels blood from the heart to other parts of the body.
Artificial sweeteners: Low-calorie or non-caloric sweeteners or sugar substitutes
that add a sweet flavor with fewer calories than traditional sugar options such as table sugar, corn syrup, or fruit juice concentrates; also called non-nutritive sweeteners.
Aspartame: An artificial sweetener used in place of sugar, with few calories.
Autonomic neuropathy: Nerve damage to the part of the nervous system that controls the digestive system, blood vessels, urinary system, skin, and sex organs; we do
not consciously controls these nerves.
Background retinopathy: Mildest form of eye disease caused by diabetes, associated with normal vision.
Basal rate: The amount of insulin required to manage normal daily blood glucose
fluctuations; in a person with diabetes, an insulin pump may be required to mimic
this normal phenomenon.
Beta cell: A type of cell in the pancreas that makes and releases insulin, which helps
control the glucose level in the blood.
Blood glucose monitoring or testing: A method of testing how much sugar is in
your blood, done at home or in a laboratory, and recommended three or four times a
day for people with insulin-dependent diabetes.
Blood pressure: The measurement of the force of blood against the blood vessels
(arteries), written as two numbers: systolic pressure and diastolic pressure.
Blood sugar: The sugar that’s in your bloodstream; also called blood glucose.
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