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Diabetes Disease State 

The classification of diabetes includes four   
clinical classes: 

Type 1 diabetes (results from -cell destruction, 
usually leading to absolute insulin deficiency) 

Type 2 diabetes (results from a progressive insulin 
secretory defect on the background of insulin 
resistance) 

Gestational diabetes (diagnosed during pregnancy) 

Other specific types of diabetes due to other causes 
(e.g., genetic defects in -cell function, genetic defects 
in insulin action, diseases of the exocrine pancreas 
and drug or chemical induced) 

American Diabetes Association. Diabetes Care 2007; 30(Suppl 1):S42-S47.  



Type 2 Diabetes: A Dual-Defect Disease 

De Fronzo RA. Diabetes 1988; 37:667-687. 
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Å IFG = Impaired fasting glucose; IGT = Impaired glucose tolerance



Criteria for Diagnosis of Diabetes 

* Diagnosis of diabetes must be confirmed on subsequent day by measuring FPG, 2-hr PG, or 

random PG (if symptoms present). FPG test commonly used because of ease of 

administration, convenience, acceptability to patients, and lower cost. Fasting=no caloric 

intake for 8 hr  

À This test requires glucose load containing equivalent of 75 g anhydrous glucose dissolved in 

water 

ÅIGT = Impaired glucose tolerance; IFG = Impaired fasting glucose; FPG = Fasting plasma 

glucose; PG = Plasma glucose 

Pre-diabetes Diabetes* 

IFG: FPG Ó100 and <126 mg/dL 

IGT: 2-hr PGÀ Ó140 and <200 mg/dL 

FPG Ó126 mg/dL  

2-hr PGÀ Ó200 mg/dL 

Symptoms of diabetes and casual PG 
concentration Ó200 mg/dL  

American Diabetes Association. Diabetes Care 2007; 30(Suppl 1):S4-S41.  



Summary of Type 2 Diabetes Progression 

Often present for >10 years prior to diagnosis1 

Patients may present with diabetic 

complications1 

Incidence of microvascular and macrovascular 

complications increases with time1 

Progressive ɓ-cell dysfunction often requires 

increasing therapeutic intervention2 

1. Ramlo-Halsted BA, et al. Prim Care 1999; 26:771-789.  

2. UKPDS Group. Diabetes 1995; 44:1249-1258.    



Estimated prevalence in the United States 2002 

Å18.2 million people (6.3%) 

- 13 million diagnosed 

- 5.2 million undiagnosed 

Å 20 years old = 210,000 (0.26%À) 

Å 20 years old = 18 million (8.7%À) 

Å 60 years old = 8.6 million (18%À) 

Prevalence of Diabetes in the US 

ÀPercentage in age group      



Type 1 and Type 2 Diabetes: 

Prevalence 

Centers for Disease Control and Prevention. National Diabetes Fact Sheet  2005.  

US Department of Health and Human Services. Centers for Disease Control and Prevention 2005. 

Pre-diabetes:               

41 million

Å 90-95% of all patients with diabetes have type 2 diabetes; 5-10% are patients with type 1 diabetes

Type 1 Diabetes

5% to 10%

Undiagnosed: 

6.2 million

Diagnosed:           

14.6 million

Type 2 Diabetes

90% to 95%



Data from the 2007 National Diabetes 

Fact Sheet 

Total: 23.6 million children and adults in the 

United Statesð7.8% of the populationðhave 

diabetes. 

Diagnosed: 17.9 million people 

Undiagnosed: 5.7 million people 

Pre-diabetes: 57 million people 

New Cases: 1.6 million new cases of 

diabetes are diagnosed in people aged 20 years 

and older each year. 

 



Data from the 2011 National Diabetes 

Fact Sheet (released Jan. 26, 2011) 

Total: 25.8 million children and adults in the United 

Statesð8.3% of the populationðhave diabetes. 

Diagnosed: 18.8 million people 

Undiagnosed: 7.0 million people 

Prediabetes: 79 million people* 

New Cases: 1.9 million new cases of diabetes are 

diagnosed in people aged 20 years and older in 

2010. 

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Total prevalence of diabetes 

Under 20 years of age 

Å215,000, or 0.26% of all people in this age group have diabetes  

ÅAbout 1 in every 400 children and adolescents has type 1 diabetes  

Age 20 years or older 

Å25.6 million, or 11.3% of all people in this age group have diabetes 

Age 65 years or older 

Å10.9 million, or 26.9% of all people in this age group have diabetes 

Men 

Å13.0 million, or 11.8% of all men aged 20 years or older have diabetes  

Women 

Å12.6 million, or 10.8% of all women aged 20 years or older have diabetes  

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Age-Adjusted Prevalence of Diabetes* by 

Race/Ethnicity in the US 

Percent  
* In people 20+ years old  

CDC. National Diabetes Fact Sheet. 2002.  

Sources: 1997 - 1999 National Health Interview Survey and 1988 - 1994 National 
Health and Nutrition Examination Survey (NHANES) estimates projected to year 
2000. 1998 outpatient database of the Indian Health Service  

19%  

15%  

14%  

7%  



Race and ethnic differences in 

prevalence of diagnosed diabetes 

7.1% of non-Hispanic whites  

8.4% of Asian Americans  

12.6% of non-Hispanic blacks  

11.8% of Hispanics  

ÅAmong Hispanics rates were:  

- 7.6% for Cubans  

- 13.3% for Mexican Americans  

- 13.8% for Puerto Ricans 

 

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Narayan et al, JAMA, 2003 

Estimated lifetime risk of developing diabetes for 

individuals born in the United States in 2000 



Morbidity and Mortality 

Deaths 

Complications 

ÅHeart disease and stroke 

ÅHigh blood pressure 

ÅBlindness 

ÅKidney disease 

ÅNervous system disease (Neuropathy) 

ÅAmputation 

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Blindness 

Diabetes is the leading cause of new cases 

of blindness among adults aged 20ï74 years. 

In 2005-2008, 4.2 million (28.5%) people with 

diabetes aged 40 years or older had diabetic 

retinopathy, and of these, almost 0.7 million 

(4.4% of those with diabetes) had advanced 

diabetic retinopathy that could lead to severe 

vision loss. 

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Kidney disease 

Diabetes is the leading cause of kidney failure, 

accounting for 44% of new cases in 2008. 

In 2008, 48,374 people with diabetes began 

treatment for end-stage kidney disease in the 

United States. 

In 2008, a total of 202,290 people with end-

stage kidney disease due to diabetes were living 

on chronic dialysis or with a kidney transplant in 

the United States. 

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Nervous system disease 

(Neuropathy) 
About 60% to 70% of people with diabetes have 
mild to severe forms of nervous system 
damage. 

 The results of such damage include impaired 
sensation or pain in the feet or hands, slowed 
digestion of food in the stomach, carpal tunnel 
syndrome, erectile dysfunction, or other nerve 
problems.  

Almost 30% of people with diabetes aged 40 
years or older have impaired sensation in the 
feet (i.e., at least one area that lacks feeling). 

Severe forms of diabetic nerve disease are a 
major contributing cause of lower-extremity 
amputations.  

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Amputation 

More than 60% of nontraumatic lower-limb 

amputations occur in people with diabetes. 

In 2006, about 65,700 nontraumatic lower-

limb amputations were performed in people 

with diabetes.  

Centers for Disease Control and Prevention. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the United 

States, 2011. Atlanta, GA: U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, 2011. 



Diabetic Foot Ulcers 

One of the most common complications of 
diabetes 
Annual incidence 1% to 4%1-2  
Lifetime risk 15% to 25%3-4 

~15% of diabetic foot ulcers result in lower 
extremity amputation3,5 

~85% of lower limb amputations in patients with 
diabetes are proceeded by ulceration6-7 

Peripheral neuropathy is a major contributing 
factor in diabetic foot ulcers1-7 

ÅOther factors: foot deformity, callus, trauma, and 
peripheral vascular disease 

1. Reiber and Ledoux. In The Evidence Base for Diabetes Care. Williams et al, eds. Hoboken, NJ: John Wiley & Sons; 2002.  
2. Boulton et al. NEJM. 2004;351:48. 
3. Sanders. J Am Podiatry Med Assoc. 1994;84:322.  
4. Boulton et al. Lancet. 2005;366:1719. 
5. Ramsey et al. Diabetes Care 1999;22:382. 
6. Pecoraro et al. Diabetes Care. 1990;13:513. 
7. Apelqvist and Larsson. Diabetes Metab Res Rev. 2000:16:S75. 



Fast  Facts of Foot Care 

Every 30 seconds worldwide, a lower limb is lost 

to diabetes 

Early detection is key to amputation prevention. 



Types of Exams 

Visual 

Comprehensive 

Sensory 

 

Exams should be performed by health care 

providers who treat people with the disease or 

those at risk for it. 



Whoôs At Risk? 

A patient with one or more of the following is 

considered high-risk 

ÅLoss of protective sensation 

ÅAbsent pedal pulses 

ÅFoot deformity 

ÅHistory of foot ulcers 

ÅPrior amputation 



Whoôs At Risk? 

A patient with none of the following is 

considered low-risk 

ÅLoss of protective sensation 

ÅAbsent pedal pulses 

ÅFoot deformity 

ÅPrior amputation 

 



Visual Foot Exam 

Inspect between toes for calluses, blisters, 

fissures, ulcers and excessively dry or cracked 

skin 

Look for signs of decreasing vascular supply 

including thin, shiny, hairless skin. 

Assess temperature of the feet; too hot or too 

cold. 

Remove any nail polish.  Check for thick, 

ingrown or fungal nails. 



Visual Foot Exam 

Inspect socks or hose for any blood or 

discharge. 

Examine footwear for torn lining, foreign objects, 

breathable materials and proper fit. 

If abnormalities are found, schedule 

comprehensive foot exam. 

Document findings in the medical record. 



Comprehensive Diabetic Foot Exam 

Determine the presence of diabetes 

complications. 

Review current history to see if patient is 

experiencing diabetes complications. 

Perform a foot exam. 



Comprehensive Diabetic Foot Exam 

1. Determine condition of the skin, hair and 

toenails. 

2. Measure, draw in and level the patient's skin 

condition on the foot exam form. 

3. Look for musculoskeletal deformitites. 

4. Check for pedal pulses. 

5. Perform a sensory exam. 



Sensory Exam 

The toes are the first areas to lose sensation. 

Use a Semmes Weinstein 5.07 Monofilament on 

the five defined areas on the foot. 



Exam Frequency 

High-risk patients should receive an exam at 

least three times a year. 

Low-risk patients should receive an exam at 

least annually. 



Footwear Assessment 

Make sure the footwear protects  and supports 

the feet. 

Accommodates any foot deformities. 

Matches their foot shape. 

Consult with podiatrist. 

 



Diabetic Treatment Team 

A podiatric physician is an integral part of the 

treatment team. 

Podiatrists in conjunction with a vascular 

surgeon have documented success in 

preventing amputations 

 



Chronic Diabetic Wound 



Type 2 Diabetes in Youth 





Something Pediatricians Never Used 

to See: Type 2 Diabetes 

Type 2 diabetes used to be seen almost 

exclusively in adultsā but in the past decadeā 

cases in people under 20 years of age have 

increased to tens of thousands in the United 

States. 

About 3ā700 Americans under age 20 are 

diagnosed with type 2 diabetes annuallyā 

according to the Centers for Disease Control and 

Prevention 

Washington Post : March 23, 2011 



Rate of new cases of type 1 and type 2 diabetes among youth  

aged <20 years, by race/ethnicity, 2002ð2005 

Source: SEARCH for Diabetes in Youth Study 

NHW=non-Hispanic whites; NHB=non-Hispanic blacks; H=Hispanics; API=Asians/Pacific Islanders; AI=American Indians 

<10 years 10 19 years 



Risk Factors for Type 2 Diabetes in 

Youth: Overweight/Obesity 

Defined as BMI Ó85th percentile (overweight)1- Ó95th 

percentile (obese) for age/gender1,2 

Prominent risk factor in development T2D3 

Increase in prevalence T2D parallel with increased 

number who become overweight/obese3 

Native Americans, Hispanics, and African Americans 

at greatest risk3 

Waist circumference strong independent predictor of 

insulin resistance4 

1. ADA. Diabetes Care 2008;31(Suppl 1):S12-S54.  3. Copeland KC, et al. Clinical Diabetes 2005;23(4):181-185.  

2. Barlow SE. Pediatrics 2007;120(Suppl 4):S164-92.  4. Lee S, et al. J Pediatr 2006;148(2):188-194.   



Risk Factors for Type 2 Diabetes  

in Youth: Genetics 

Genetic Predisposition 

ÅHigh risk ethnic groups 

- African Americans, Hispanics, American Indians and Asian 
and Pacific Islanders 

ÅFamily History 

- 45-80% have at least one parent with diabetes 

- 74-100% have first- or second-degree relative with T2D 

ÅIntrauterine Environment 

- Maternal hyperglycemia 

- Low birth weight 

ÅSex 

- Girls are 1.7 times more likely to develop T2D than boys 

Alberti G, et al. Diabetes Care 2004;27(7):1798-1811. 



Screening Guidelines for Type 2 

Diabetes: Children 

American Diabetes Association. Diabetes Care 2007; 30(Suppl 1):S4-S41.  

With any 2 risk factors

Å1st or 2nd degree relative with diabetes 

ÅHigh risk ethnicity/race

ÅMaternal history of GDM

ÅSigns/conditions associated with               

insulin resistance

 ¡
Asymptomatic Overweight Children 

ÅBMI >85th percentile for age and sex

ÅWeight for height >85th percentile

or

ÅWeight >120% of ideal for height
Screen at age 10 or 

onset of puberty (if 

puberty occurs at 

younger age) and 

repeat every 2 years 

using the FPG test

ÅFPG = Fasting plasma glucose; GDM = Gestational diabetes mellitus



Type 2 Diabetes in Youth: 

Treatment 

Management Goals 

ÅLong-term glycemic control 

- A1C <7% 

ÅPrevention of microvascular and macrovascular 

complications 

ÅLifestyle Changes 

- Physical: Diet and exercise 

- Psychosocial support 

ÅManagement of hypertension and dyslipidemia 

Danne T, et al. Acta Paediatr 2007;96(11):1560-70.            ADA. Medical Management of Type 2 Diabetes 6th ed, 2008. 

Libman IM, et al. Horm Res 2007;67(1):22-34. 



Lifestyle Modifications1 

ÅEducation 

- Treatment options 

- Address changing developmental needs 

- Family involvement 

ÅDiet 

- Gradual, sustained weight loss 

- Optimize blood glucose control and decrease lipids  
and lipoproteins 

ÅExercise 

- At least 30 minutes of moderate or vigorous physical activity 
every day2 

Fewer than 10% of youth with T2D can be adequately 
treated with diet and exercise alone3 

Type 2 Diabetes in Youth:  

Non-Pharmacologic Treatment 

1. Pinhas-Hamiel O, et al.  Pediatr Diabetes 2007;8(Suppl 9):16-27.  

2. USDA. MyPyramid.gov. Available at: http://www.mypyramid.gov.  Accessed September 18, 2008. 

3. Kaufman FR. J Pediatr Endocrinol Metab 2002;15(Suppl 2):737-744. 



To Schedule an Appointment 

Dr Mark OôDonnell 
Å412 367-8404 

Å9102 Babcock Blvd 

ÅSuite 109 

ÅPittsburgh, PA 15237 


