Diabetes

Definition: A chronic condition characterized by an inability to produce and/or properly utilize the hormone insulin which plays a central role in the metabolism of sugar (glucose) in the body. Ten percent of people with diabetes have type 1 diabetes mellitus, characterized by lack of insulin production. Ninety percent of people with diabetes have type 2 diabetes mellitus, characterized by ineffective utilization of insulin. Prevalence is estimated by self-reported diabetes cases from the Behavioral Risk Factor Surveillance System. Hospitalizations are measured using ICD-9-CM code: 250; Deaths are measured using ICD-10 Code: E10—E14.
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Summary

About 217,000 people in Washington are known to have diabetes, and over 100,000 are estimated to have diabetes but do not know it. The estimated overall prevalence is more than 5% of the general population. An equal number of people are thought to have prediabetes.

Diabetes was associated with 56,485 hospitalizations in Washington in 1999 (rate: 1038 per 100,000). Thirty-three percent of these hospitalizations were caused by heart disease and 11% by stroke. Many of these hospitalizations could have been prevented through early detection and appropriate management of diabetes. Effective interventions include self-management education, lifestyle modifications to reduce weight and increase physical activity, and shifting the medical care delivery system to a chronic care focus. 

Time Trends
While Washington state rates for all hospitalizations have been decreasing or constant over the past two decades, rates of diabetes-related hospitalizations have steadily increased in Washington and nationally since 1987. Washington’s rates are consistently 30% lower than the US rate. Three reasons could explain these lower rates: 1) fewer African Americans, who have greater hospitalization rates, reside in the state of Washington; 2) differences in hospitalization practices might exist between eastern and western United States or between Washington and other states; 3) greater penetration of managed care, which is associated with lower hospitalization rates, has occurred in Washington. 
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The dramatic rise in diabetes-related hospitalizations in Washington is related to the growing prevalence of diabetes coupled with a change in hospitalization documentation. The rising prevalence is associated with an aging population, increasing obesity, decreasing physical activity, and expanded diagnostic criteria. A 1993 change in listed diagnosis on hospital records from five to nine has enabled more complete and sensitive documentation and has captured more hospitalizations related to diabetes.
Growth in the prevalence of diabetes has been classified an epidemic by the Centers for Disease Control and Prevention.
 In the state of Washington, the prevalence of diabetes has increased dramatically from an estimated 3.6% (± 0.4%) in 1996 to 5.2% (± 0.5%) in 1999 (Behavioral Risk Factor Surveillance System estimates of self-reported diabetes in adults 18 or older, not including gestational diabetes).

NOTE: The hospitalization and death data in this chapter were calculated using the denominator of the total state population rather than the diabetes population (See Technical Note 6).
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Year 2000 and 2010 Goals
There is no national Healthy People 2000 or 2010 goal for diabetes-related hospitalizations. The Washington Year 2000 diabetes-related hospitalization rate goal was approximately 600 per 100,000 total population. This goal was not achieved as noted in the graph above. The Year 2010 goal will be changed to 800 per 100,000 total population, which takes into account the increased hospitalization rate arising from the change in hospital record keeping noted above. 

Geographic Variation
The diabetes-related hospitalization rates for 1997-1999 by county are displayed below. The counties with the highest diabetes-related hospitalizations are primarily clustered in the southwest region of Washington. 

Urban and Rural
The rates for diabetes-related hospitalizations are highest in small rural counties of the state. The small town/rural rate is 16% higher than the state rate of 1,006/100,000. That difference is statistically significant.

Prevalence of self-reported diabetes in adults in urban settings was 5.0 % (± 0.6%) as compared to 6.7% (± 1.7%) in small town/rural settings. Although this difference is not statistically significant, the potentially higher prevalence estimate in rural settings may explain the higher hospitalization rates.

Age and Gender
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Most diabetes-related hospitalizations occur in adults older than 65. The rates in this age group range from four to six times the current state average of 1006 hospitalizations per 100,000 total population. Men older than 65 have a higher hospitalization rate than women in this age group. Men and women younger than 65 are hospitalized at nearly equal rates. 

Race and Ethnicity
There are no state-specific hospitalization or prevalence estimates for diabetes by race and ethnicity, but there are national estimates of prevalence. According to CDC national data on people older than 20 years, the prevalence of diabetes varies dramatically between race and ethnic groups.

Non-Hispanic whites – 7.8%
American Indians/Alaska Natives – 15.1%
Non-Hispanic blacks – 13.0%
Hispanic/Latino Americans – 10.2%

Income and Education

There is no income and education data for diabetes-related hospitalizations, however a higher prevalence of diabetes in adults is associated with lower income and with less than a high school education. Both income and education associations were statistically significant. These surrogate measures of socio-economic status reiterate the link often found between burden of disease and low socioeconomic status.

Other Measures of Impact and Burden

Length of stay/hospital admissions. The average length of stay for admissions complicated by diabetes dropped from 6.4 days in 1987 to 4.9 in 1999. Diabetes-related stays were still longer than the average length of stay for the general population of 3.9 in 1999. Thirty-four percent of people with diabetes-related hospitalizations in 1999 were re-hospitalized within the same year. 

Costs. Nationally, diabetes-related hospitalizations account for 62% of direct diabetes medical expenditures.
 In Washington, the total hospitalization charges for diabetes-related admissions increased 512% from $131 million in 1987 to $671 million in 1999. Per hospital stay, charges for diabetes-related hospitalizations averaged $11,873, while the average charges were $9,124 for people without diabetes. Based on 34% re-hospitalizations among the diabetes population, over $4 million is spent on re-hospitalizations of people with diabetes.

Prevalence. An estimated 217,000 people in Washington are known to have diabetes, based on 1998-2000 BRFSS. Approximately one-third of all people with diabetes are undiagnosed.
 Based on this national estimate over 100,000 people in Washington are estimated to have undiagnosed diabetes. An equal number of people are believed to have prediabetes, a condition hallmarked by either impaired glucose tolerance or impaired fasting glucose (For estimation of diagnosed and undiagnosed diabetes and prediabetes, see Technical Notes 3,4).
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Death. Diabetes is the seventh leading cause of death in Washington. In 2000, 1331 people in Washington died from diabetes, and an additional 2,557 died from causes where diabetes was a contributory factor. Ten people die each day with the complications of diabetes. The death rate for African Americans (87/100,000) is almost four times the death rate of whites (22/100,000). The death rate for Native Americans (51/100,000) is more than double the rate for whites.

Other Related Health Outcomes

In most people, diabetes has progressed unmanaged up to 12 years by the time of diagnosis.
,
 In newly diagnosed cases of diabetes 15% to 20% have pre-existing retinopathy, 5% to 10% have pre-existing proteinuria, and 50% have tissue damage.5 ,

In comparison to people without diabetes, people with diabetes have greater prevalence of cardiovascular disease, renal disease, peripheral vascular disease, and neurological disease.3 These medical conditions require more complex medical supervision but are preventable if blood sugar, blood pressure, and lipids are controlled.
,
 Therefore hospitalizations driven by these preventable complications can be decreased through efforts to deliver prevention focused population-based care. 
The major disabilities caused by diabetes are:

· blindness: Diabetes is the leading cause of adult blindness in the US. Based on data from the Massachusetts blindness registry, it is estimated that one person in Washington goes blind each day because of diabetes.

· coronary heart disease and stroke: Damage to large blood vessels leads to a two to four-fold increase in coronary heart disease
 and stroke over that of the general population.
 

· amputations: Diabetes is the leading cause of non-traumatic amputations in the US.
 Based on Washington hospitalization data, 10 people with diabetes suffer an amputation each day.

· kidney disease: Diabetes is the leading cause of end stage kidney disease resulting in dialysis.13 Based on data from the Northwest Renal Network, it is estimated that in Washington each day one new person begins dialysis because of diabetes.

· birth defects: Infants born to women with diabetes have a three-fold increase in birth defects. 
 

When prevention-based care is not practiced, diabetes will progress to these complications, which will result in more hospitalizations to treat the complications. 

Risk and Protective Factors

Obesity has been identified as a national epidemic. In addition, obesity is a modifiable risk factor for the development of diabetes. A higher percentage of the population with a body mass index > 30 kg/m2 is associated with a higher percentage of the population with diabetes.
 However, just as obesity is a risk factor for the development of diabetes, modest weight loss can be a protective factor against the onset of diabetes for someone who is obese.

Several studies have now shown that primary prevention of type 2 diabetes is now possible within high risk populations.
,
,
 As demonstrated in the Diabetes Prevention Program, lifestyle modifications in high risk groups, resulted in a 58% reduction in the onset of diabetes among all ages, incomes, races, and educational backgrounds. Overweight people with impaired glucose tolerance who reduced their total body weight by seven percent through a low fat, low calorie meal plan and engaged in at least 150 minutes of brisk walking per week over a period of three years, prevented the onset of overt diabetes (fasting glucose >126 mg/dl). The lifestyle intervention involved sixteen sessions with a case manager to teach and monitor behavior changes in the first twenty four weeks and give ongoing support and contact.17
Insulin resistance has been identified as the syndrome linking glucose intolerance (prediabetes), hypertension, dyslipidemia, and central body obesity.
 Interventions targeted at lowering insulin resistance could affect the prevalence of diabetes, hypertension, dyslipidemia, and obesity.

High Risk Populations

Certain populations have a greater risk for development of diabetes due to the following non-modifiable risk factors. 

Age. As age increases so does the prevalence of diabetes. The prevalence of diabetes in the Washington population older than 65 is 13.3% (± 1.8%).

Family History. A family history of diabetes increases the risk of developing diabetes. 

Pregnant Women. Pregnancy-related deaths occur twice as often among women with diabetes than among those without.11 Women with gestational diabetes or giving birth to a baby weighing more than nine pounds are at risk for developing overt diabetes after the birth of the baby.

Race/Ethnicity. Diabetes disproportionately effects African Americans, Latinos, American Indians, Alaska Natives, Asian Americans and Pacific Islanders.2
Socio-Economic Status. Diabetes is more prevalent in populations with lower income and education. 

Co-morbid conditions. The progression of diabetes leads to long-term complications. These co-morbid conditions include retinopathy with potential loss of vision; nephropathy leading to renal failure; peripheral neuropathy with the risk of foot ulcers and amputations; autonomic neuropathy causing gastrointestinal, genitourinary, and sexual dysfunction; cerebrovascular disease leading to stroke; periodontal disease with risk of infection and tooth loss; and cardiovascular disease which is the leading causes of diabetes-related hospitalizations and death.11,13
Intervention Strategies 

There are four intervention points to control the morbidity and mortality of diabetes. The first is to prevent the onset of diabetes. While the prevalence of diabetes is over 5%, an equal number of people are believed to have pre-diabetes. The Diabetes Prevention Program demonstrated the prevention of diabetes in high risk groups with pre-diabetes through lifestyle modification. 

A second intervention strategy is to identify and bring into care the over 100,000 people with undiagnosed diabetes in Washington. Essential to this effort is diabetes screening targeted at high-risk populations. Screening should be coordinated with primary care providers so that follow-up care can diagnose diabetes and begin prevention-based medical care.

The third intervention point addresses the prevention of elevated blood sugar, lipids, and blood pressure in people with diagnosed diabetes. Changes in these three indicators require active lifestyle changes and proper medical management of diabetes. Controlling these modifiable risk factors has proven effective in slowing the progression of diabetes to its multi-system complications.8,9
The prevention of diabetes-related complications, for example blindness, amputations and kidney disease, is the fourth intervention point to reduce the morbidity and mortality of diabetes. This is accomplished through routine screening to detect the development of diabetes complications and begin aggressive treatment. The Washington State Diabetes Collaborative (WSDC), described below, addresses both the third and the fourth intervention points. This intervention is supported by recommendations from the US Preventive Task Force on Community Preventive Services.
 Furthermore, a seminal study of primary care providers using the collaborative approach demonstrated effective improvement in several process and outcome measures. 

The WSDC, co-sponsored by the Department of Health and Qualis Health (formerly “PRO West”), enrolls clinical practices in a 13-month quality improvement project to increase the delivery of evidence-based chronic medical care with a patient-centered focus. Participating clinics have demonstrated the following improvements: 

· 83 % of clinics have shown improvement in blood sugar control.

· 69 % of clinics have shown improvement in blood pressure control.

· 77 % of clinics have shown improvement in blood cholesterol control.

Clinics also demonstrated improvement in clinical outcomes for foot exams, dilated eye exams, and self-management training and education (unpublished data from WSDC II).

In conclusion, action at all four intervention points will directly reduce diabetes-related hospitalizations. Ultimately, it is the progression of diabetes to complications that results in increased diabetes hospitalizations.

See related chapters on Coronary Heart Disease, Stroke, Obesity and Overweight, Nutrition, Physical Activity, Health Professions Quality Assurance.

Data Sources (For additional detail see Appendix B.)
State hospitalization data: Washington State Department of Health; Oregon Health Plan, Policy & Research Office.

Behavioral Risk Factor Surveillance System (BRFSS)
Washington State Death Certificate Data 

Centers for Disease Control: Diabetes Surveillance Report. 1999. Online ed. Available at http://www.cdc.gov/diabetes/statistics/index.htm. Accessed December 17, 2001.

For More Information

Diabetes in Washington State 1999 Statistics by County

Healthy People 2010 Chapter 5 on Diabetes available at http://web.health.gov/healthypeople/Document/HTML/Volume1/05Diabetes.htm.

Washington State Diabetes Collaborative http://www.doh.wa.gov/cfh/wsc/default.htm.

Collaborative methodology http://improvingchroniccare.org and http://healthdisparities.net. 

Take Charge of Your Diabetes, US Department of Health and Human Services, Centers for Disease Control and Prevention, 2002. Available online at http://www.cdc.gov/diabetes/pubs/tcyd/index.htm. 

The Long Range Plan for Diabetes in Washington for the Years 2000-2004 available from the Diabetes Control Program.

Washington State Department of Health, Diabetes Control Program, (360) 236-3617. 

Technical Notes

1. Yearly national hospitalization rates were adjusted to the standard year 2000 population.
 Yearly age-specific counts (for age groups designated 0-44, 45-64, 65-74, 75+) were obtained from Diabetes Surveillance 1999 and adjusted using the direct method to obtain an overall yearly adjusted hospitalization rate.

2. Number of people known to have diabetes in Washington State was calculated through estimation of adult diabetes prevalence from Washington BRFSS (combined 1998-2000 data) and youth diabetes prevalence from NHIS (a national prevalence estimate applied to WA).
 These prevalence figures were then applied to the 1999 Washington intercensal population estimates by age groups (0-17,18-44,45-64,65-74,75+).

3. Estimate of undiagnosed diabetes was calculated based on a national prevalence estimate for undiagnosed diabetes4 conservatively applied to state diabetes prevalence estimate.

4. Estimate of pre-diabetes was based on conservative application of national estimates to state population. National prevalence estimates of IGT and IFG are available for adults 40-75 years of age.4 These estimates were applied to the WA state adults 40-75 years of age to determine a pre-diabetes state prevalence. This prevalence was then reduced to compensate for differences between state and national demographics.

5. The calculation of rates in this chapter of this report differs from the method used in other chapters in this report. In both this edition and the first edition of Health of Washington State, the numerator for hospitalization rates was the total count of hospital discharges where diabetes was listed as a discharge diagnosis. Other chapters use only the primary diagnosis for calculation of hospitalization rates. (See Appendix C.)

6. The calculation of rates in this chapter of this report differs from the method used in this chapter of the first edition of Health of Washington State. Previously, the denominator for hospitalization rates was the estimated number of people diagnosed with diabetes. In this report, the denominator is the relevant full population: the state as a whole for state rates; a county for county rates, etc. The state target for the year 2000, from the first edition of Health of Washington State, was adjusted accordingly. 
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