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Executive Summary

Type II diabetes has been identified as a national health crisis in the United States by the Centers for Disease Control and the National Institute of Health.  Type II diabetes can be found in 23% of the population over the age of 60 and 11% of the population between the ages of 40 and 59.  Each year, 1.6 million people in the United States are diagnosed with Type II diabetes.

Diabetes in and of itself is rarely the primary cause of death of the person afflicted, ranking seventh on the list of leading causes of death.  What is more telling however, is the probability of diabetes being under-recognized or reported as the cause of death as well as the fact that diabetes while perhaps not the primary cause of death was the key contributing factor to the cause of death.  For example, diabetes is the leading cause of kidney failure in the United States.  Fully, sixty-eight percent of diabetics have heart disease and seventy-five percent are hypertensive.  Diabetes is the leading cause of blindness in adults and the leading cause for non-traumatic limb amputations.  In addition, diabetics normally suffer other disease related co-morbidities and health problems such a neurologic damage, periodontal disease and loss of capability to perform routine activities of daily living.

Similar to other chronic health conditions, diabetes when not properly controlled or managed contributes to significant health costs; for the patient and the healthcare system.   In 2007, the total direct and indirect healthcare costs for a Type II diabetic were $174 billion with direct medical costs accounting for $116 billion of the total.  The remaining indirect costs are attributable to disability, lost work time and premature mortality.  A typical Type II diabetic will have medical expenditures 2.3 times higher than someone without diabetes and is nearly 8 times more likely annually to be hospitalized than a non-diabetic, at an average cost of $2,000 per hospitalization.

In the United States, as in most first world countries, Type II diabetes is on the increase.  The principal reasons are longevity and life style, primarily a sedentary life style coupled with obesity and poor overall diet.  As is true with most chronic diseases brought on principally by life style and longevity, early detection of risk factors and prevention strategies coupled with behavior chance can produce significant gains in terms of reducing the full onset of the disease or mitigating the rapid progression of the disease.  In Type II diabetes, risk factors diagnosed early and interventions deployed rapidly, it is possible to abate the disease entirely.  The Centers for Disease Control estimates that this “pre-diabetic” stage population amounts to 57 million persons in the U.S., placing the total number of diagnosed diabetics and those in a pre-diabetic risk category of at nearly 81 million people.  Since 2005, the number of diabetics in the United States has grown at an annual rate of 7%.

Studies and medical advances have found that two main keys exist to preventing or managing diabetes; prevention tied to those patients at risk for Type II diabetes.  The first key is early detection of diabetic risk factors and the rapid deployment for the patient of risk reduction behaviors and strategies (i.e., lifestyle changes).  The second is management and control of glycemic levels (blood level insulin measured by the level of Hemoglobin A1c (HbA1c).  This glycemic management is also correlated to lifestyle changes while incorporating typically, oral or injectable insulin.  In both scenarios (applicable for either pre-diabetics or diagnosed Type II diabetics), the patient plays the most significant role in determining how the disease will progress through his or her behavior associated with managing his or her health.

As central as individual health management is for a diabetic or pre-diabetic patient in terms of preventing disease related progression, co-morbidity and increasing healthcare utilization, little progress has been made in “assisting” patients with this management process.  The current methodology for helping patients achieve greater compliance with diet, exercise, medication management and insulin management is use of manuals and one on one counseling at the common end to group activities and phone interventions by health practitioners on the most aggressive end with the latter being the least frequent due to cost and mechanics (costly and difficult to target a mobile diabetic).

The challenge and the argument that is posed by eHM in the balance of this report is that the use of web based technology can produce a safe, effective and highly portable disease management platform that is acceptable to patients, can assist individual patients in managing their diabetic protocol, achieve desired results uniformly for a Type II population or for that matter, a pre-diabetic population, and can be deployed universally for minimal dollars.  The Appendix of this report provides the results of one controlled group clinical trial where a web based application was used, illustrating how significant the impact can be.

Section I: Type II Diabetes in the U.S.

Type II diabetes has been widely identified as the number one chronic disease ranked in terms of population prevalence and growth in the United States.  Like most chronic diseases, its drain on the resources of the health system is enormous and its human cost in terms of the slow, insidious progression and the co-morbidities produced, equally as dramatic.  With an aging population, one ever more prone to obesity, sedentary lifestyles and longevity, the incidence of Type diabetes shows no sign of slowing or decline.

Twenty plus percent of the population over 60 has Type II diabetes (diagnosed and undiagnosed) and estimates suggest that another 8 to 12% of the population is pre-diabetic; at risk to the point where, with no significant changes in health status, they will become Type II diabetics within a relatively short time frame (within one to two years).  This “at risk” population is the key contributor to the rapid growth of Type II diabetics in the U.S.  The rate of growth of the incidence of Type II diabetes combined with patients at risk or pre-diabetic suggests that by the middle of the next decade, nearly forty percent of the U.S. population could be a Type II diabetic or be at significant risk of becoming a Type II diabetic.

What is perhaps most troubling about Type II diabetes is the toll it takes on the patient via the disease progression which creates co-morbidities at a rapid pace; often more damaging and expensive than the diabetic disease itself.  For example, diabetes is the leading cause of renal failure and kidney disease in the United States.  In 2005, there were 154 million new end-stage renal disease patients with a primary underlying diagnosis of diabetes compared to only 11 million twenty-five years prior (1980).  Since 1990, the number of new end-stage renal patients with a primary diagnosis of diabetes has more than doubled.  Type II diabetics also are prone to have other significant health problems occur as a result of their disease.

· 68% of diabetics age 65 plus have heart disease and heart related death rates 2 to 4 times greater than non-diabetics

· 16% of diabetic deaths are stroke related and the prevalence of stroke related mortality for a diabetic is 2 to 4 times greater than for a non-diabetic

· 60% to 70% of diabetics have mild to severe forms of nervous system damage

· Type II diabetes is the leading cause of non-trauma related lower limb amputations in the U.S. – 60% of the amputations are on diabetics

· Type II diabetes is the leading cause of adult blindness

· 75% of diabetics are mildly to severely hypertensive

Few if any other chronic diseases produce more co-morbidities and certainly, few produce co-morbidities as severe and expensive as diabetes.  Perhaps most troubling about diabetes and its related health problems is that Type II diabetes is preventable and manageable, to the point where the costs associated with prevention and management are infinitely smaller than the costs associated with caring for the co-morbidities that arise when the disease is unmanaged.

Section II: The Healthcare Costs Associated with Type II Diabetes

The principle driving force behind the growth in the U.S. health expenditures over the past decades is the prevalence and growth of persons living with chronic disease.  The insidious problem with chronic diseases such as Type II diabetes is that they “kill” slowly, progressing over years with each patient spending more dollars as the disease progresses.  Medical advances, principally in diagnostics and medication management has created a longer life horizon for persons with chronic disease but as of yet, not produced a paradigm shift that with certainty, abates or arrests the disease progression and the cost progression.  To date, only two certainties remain with regard to the outcome of the chronic disease progression pattern in the U.S.: one, early detection is the key to avoiding and arresting disease progression and; two, the patient plays the most critical part in abating or slowing the onset of the disease and the progression thereof, once diagnosed.

Type II diabetes is without question, one of the most expensive chronic diseases to the U.S. health system, principally because of the co-morbidities associated with the disease.  The care and treatment platform is relatively inexpensive initially but if the disease is poorly managed by the patient and the precursory, high risk behaviors remain intact (those that produced the disease state initially such as obesity), the cost of care and treatment grows geometrically.  Succinctly put, without adequate care management in place, employed by the treating medical professional and the patient with equal vigor, the disease progresses and as a result, the co-morbidities develop, each at a severity sufficient enough to typically require far more expensive care.  As is evidenced by the growth of end stage renal disease in the diabetic population, the cost of care for an unmanaged diabetic can be staggering, growing slowly at first and exploding with ferocity as the health status of the patient declines.

In basic, simple dollars, the average medical expenditures for a Type II diabetic are 2 two 3 times higher than for a non-diabetic.  In direct dollars, the annual costs associated with diabetes in the U.S. were $116 billion.  Indirect costs are equally as staggering at $58 billion.  Unfortunately, no real solid estimates are available for the social costs associated with Type II diabetes but without hesitation, the numbers are assuredly in the billions.  At the earliest stage, a newly diagnosed, non-insulin dependent diabetic has a median annual cost of care associated with the disease of $2,700.  Once insulin dependent, the costs increase by 10 to 30%. On average, a patient with diagnosed diabetes has annual health expenditures averaging in excess of $12,000 compared to $6,500 for a person without diabetes.  A patient that progresses to the stage of requiring dialysis produces an 11 fold increase in cost.  The fundamental reasons for the cost “explosion” lie within the progression of the disease creating more health problems and thus, more care requirements for the patient.

· One dollar of every five dollars spent in the U.S. on healthcare is spent caring for someone with diagnosed diabetes.

· Three out of five Type II diabetics have one other serious health problem associated with the disease.

· Amputations common in a Type II diabetic average $10,000.

· Heart attacks, common in 10% of Type II diabetics (less than 2% in non-diabetics) produce an average per incident cost of $15,000.

· Congestive heart failure, occurring in 8% of Type II diabetics (1% in non-diabetics) produces an average per incident cost of $8,000.

· Chronic kidney disease, occurring in 28% of Type II diabetics (6% in non-diabetics) produces average annual costs of $9,000.

· Stroke, occurring in 6.6% of diabetics (less than 2% in non-diabetics) produces an average per incident cost of $8,000.

· Coronary heart disease, occurring in 9% of Type II diabetics (2% in non-diabetics) produces an annual average cost of $6,000.

· Nearly one-half of all physician visits, emergency visits, hospital outpatient visits, and outpatient prescriptions incurred by people with diabetes are attributable to their diabetes.

When data such as that above is further analyzed, additional concerning trends come to light.   The utilization patterns within the system are equally as daunting and perhaps, indicative of a very expensive future.  In so much as Type II diabetics utilize expensive acute and episodic care; the disability that arises from the disease progression foretells a future of premature institutionalization and thus, certain need for formal and informal long-term care.  The costs associated with disability and premature infirmity can easily match or perhaps even dwarf, the direct costs of acute care.  Consider the following;

· One in four nursing home residents have diabetes; virtually all are classified as Type II diabetics.

· People with diabetes age 60 and older are two to three times more likely to report an inability to walk up to ¼ of a mile, climb stairs, do housework or complete other simple household tasks, compared to people of the same age cohort without diabetes.  It is these factors and limitations of Activities of Daily Living (ADL) that are precursors to long-term care utilization.

· In 2007, the estimated cost of nursing and residential care days incurred by people with diabetes was $18.5 billion, nearly half directly attributable to diabetes.  This total represents 25% of the annual expenditure for this category.

· In 2007, $9 billion was spent on home health visits for diabetes with more than half of the expenditure directly attributable to diabetes.  This total represents 24% of the annual expenditure for this category.

· On a per capita basis, $428 is spent on nursing and residential care attributable to diabetes and $869 per capita for people age 65 plus with diabetes.

· On a per capita basis, $319 is spent on home health care attributable to diabetes and $564 per capita for people age 65 plus with diabetes.

Most troubling within this data is the admission from the American Diabetes Association and the Centers for Disease Control that these figures are likely underestimated, perhaps by as much as 10 to 20%.  Further, the trend, with the population living longer and factoring an increasing population of non-white diabetics (incident rates of diabetes in this population is profoundly greater, especially in African Americans) is for increasing utilization at higher costs, both in terms of per capita spending and in terms of direct spending.

Section III: Type II Diabetes Standard of Care

Aside from the difficulty present in early detection, typically due to unreported or underreported symptoms by patients, diagnosis and treatment of Type II diabetes follows a standard protocol developed by the American Diabetes Association.  This protocol focuses on managing blood sugar levels via diet and exercise and when applicable, oral or injected insulin.  In early, non-insulin dependent stages of the disease, the possibility exists, with a cooperative and involved patient, to thwart or ward off, the declination to insulin dependency through diet and lifestyle changes.  

Below is a summarized outline of the ADA standard of care for diabetes, focused on Type II diabetes.  

· Testing for Pre-Diabetes in Asymptomatic Patients: Fasting Plasma Glucose test or a Glucose Load Test, for patients that are overweight or obese with the presence of one other risk factor (below age of 45) or beginning at age 45 if the patient is overweight or obese.  This test should be repeated in three year intervals if non-remarkable for diabetes.

· Prevention and Delay of Type II Diabetes: For patients’ whose tests indicate early stage diabetes, weight loss of 5 to 10% of body weight is recommended and increase in physical activity is recommended to at least 150 minutes per week of moderate activity (walking).  For patients over the age of 60 and in higher risk categories, use of metformin is to be considered.  Counseling should occur to assist with weight loss and to increase activity levels and re-testing and follow-up should occur yearly.

· Care for the Type II Diabetic: For patients diagnosed with Type II diabetes, a care team headed by a physician incorporating nurses, dieticians, pharmacists and other allied health professionals such as counselors should be assigned to the patient.  A variety of strategies focused on Diabetes Self Management should be employed to assist the patient in controlling the disease.  A plan for Self Management should be developed focused on the patient’s cultural and social factors, dietary patterns, activity patterns, age and other health conditions.  Self Blood Glucose monitoring standard is 3 times per day and monitoring of A1c levels at two times per year in patients meeting their goals and quarterly for patients that aren’t.  Recommended level of A1c is 7.

Without disservice to the ADA intended, this summary is essentially the care standard outline for a Type II diabetic.  The implementation of this standard and the care the patient actually receives once either identified “at risk” or diagnosed, can vary widely.  In reality, the typical pattern of early diagnosis and care for the Type II diabetic (diagnosed) is as follows. 

· Patient is identified as either “at risk” or a Type II diabetic.  In the best of cases, a referral is made from the attending physician to a hospital-based diabetes program.   An order is given for the patient to obtain a Glucometer and begin to check his/her blood sugars.  A dietetic consult is ordered and the patient is placed on a diet – typically a diabetic controlled diet.

· If the patient is referred to a diabetes program, the program will provide the patient with a manual, counseling (initially), a diet, Glucometer instruction and generally, an exercise program.  The manual consists of a Diabetes Self Management protocol. The patient will be instructed to record diet, activity and Glucometer readings, plus other health related readings.  A follow-up visit will be scheduled, typically 60 to 90 days from the initial visit.

· In a situation where there is no access to a diabetes program, the patient is often referred to a variety of sources and practitioners, outside of the physician office.  

· Insulin doses, where applicable are prescribed, orally or injected, and the patient is responsible for recording blood sugars at pre-set intervals.

· The customary standard is for the patient to return to see the physician within 90 days of first diagnosis, followed by appointments at 6 month increments if blood sugars are reasonably controlled, or quarterly if problems persist in achieving stable blood sugar levels initially.

Given the above, it is not hard to see why so many diabetics go undiagnosed through early stages and once diagnosed, begin to experience health problems related to diabetic co-morbidities within a short period of time, one to two years.

Section IV: Reinventing the Standard of Care

There has been significant movement within the last three to five years to reinvent and to improve, the standard of care as applicable to Type II diabetes.  Driven by the Federal government and the rapid increase of diabetics in the U.S., new programs continue to be developed to push for earlier detection of “at risk” patients and for improved Diabetes Self Management approaches and programs for patients diagnosed with Type II diabetes.

Kentucky and Utah are two states that have applied enhanced education, information and research programs toward dealing with the diabetes crisis.  These approaches have been to increase health plan and healthcare delivery system resources, targeted at providing greater education and information to patients with diabetes.  In Utah, a primary focus has been on improving access to preventative vision care, attempting to combat diabetic related sight loss.  In Kentucky, the focus has been principally on enhancing diabetes education via programs and information targeted at detection, activity and obesity.  In New Mexico, a program has been implemented to target smoking and diabetes, focusing on getting diabetics to quit.

In other states, more aggressive approaches have been underway and shown positive results.  In North Dakota, the state and Blue Cross/Blue Shield began a quality of care improvement initiative, targeting the diabetic population.  Quarterly provider reports were mailed to physicians in which detailed information was provided regarding the care for their diabetic patients.  Since the initiation, the percentage of providers that have documented that each patient has received all five preventative care measures rose from 13% to 45%.  In addition, Blue Cross/Blue Shield piloted a chronic disease program at one of the state’s largest clinics.  The program focuses heavily on identification, education and prevention.  The results have been encouraging with a 24% decrease in emergency room visits, a 15% improvement in A1c levels, micro albumin tests and lipid levels, and a cost savings of approximately $530 per patient.  What is unknown about this program are the cost levels incurred to produce these outcomes and savings.

In Texas, the state with CDC funding, established a network of 17 community based, diabetes prevention and control centers.  The goal of these centers is to provide information and certain programming elements (activity groups) on a culturally and ethnically appropriate level, to diagnosed diabetics and patients at-risk for diabetes.  The State reports to have achieved an implementation of 81 nutrition programs plus 81 ongoing activity/exercise programs,  increased education programs to 249, and improved the capacity of various coalition groups to enhance and offer, diabetes awareness and prevention programs  - now totaling 350 partnerships. Texas offers no quality of care information or cost savings data based on this initiative nor any information on the cost associated with this initiative.

What is evident based on the number of initiatives, public and private that are underway, is that a focus is beginning to form around the need to improve the present care delivery model for diabetes.  Nearly all major health plans have some form of chronic disease or care management program into which they attempt to steer patients or insureds.  These programs typically rely on a pre-set algorithm of care modules that each patient should undergo as part of their initial disease and ongoing monitoring – such as the approach undertaken by Blue Cross/Blue Shield and the State of North Dakota.  While known to be effective in improving outcomes and controlling additional utilization and costs, these approaches are “broad” and typically expensive, perhaps to an extent far greater than the actual savings produced.  They also are less than fluid or timely, relying still on a traditional patient-physician contact as a means of monitoring or triggering changes in the care plan.  Further, these programs cannot be readily replicated, crossing broad geographies or regions as they rely on infrastructure and human resources.

In spite of the rapid growth of emphasis on creating novel, chronic disease management programs for the diabetic population, barriers have existed to truly create a cost-benefit metric that makes economic sense – even in spite of the known costs associated with diabetes care in the U.S.  In a review conducted by Edward Wagner, MD (published in the Journal of Nursing Care Quality) of 72 programs as nominated by experts in the field of chronic care, the survey found that most of the programs were limited in effectiveness, non-replicable and were very traditional in their approaches to managing chronic illness.  The report concluded that these “innovative” programs were limited in their effectiveness and reach because of their heavy reliance on traditional patient education rather than modern self management support, poor linkage to primary medical care, and reliance on referrals rather than population based approaches.  Conclusions such as found by Dr. Wagner typify the present state of chronic disease management programs focused on Type II diabetes.  The programs often lack effectiveness because of the tremendous reliance on, 1) random human interaction with patients, 2) focus on patient education rather than patient self-management, 3) inability to target patients truly “at risk”, 4) lacking in connection with primary medical care physicians and, 5) are not population based.

Section V: Modernizing the Chronic Care Management Approach via Technology

The justification has clearly been made that better care, early and throughout the disease process, saves dollars for patients diagnosed with or at risk for, Type II diabetes.  Additionally, the economic case for intervention and improvement is substantial.  We know empirically, that certain elements of diabetic care, early and throughout the disease, correlate to improved health status, lower incidence of co-morbidity and lesser healthcare utilization.  These elements are;

· Early detection of patients “at risk” followed by interventions such as diet, exercise, and behavior change.

· Education that is engaging and focused at the patient level – getting the patient integrally involved in Diabetes Self Management.

· Reducing and maintaining A1c levels to 7.
In addition, what we have learned and validated from the Blue Cross/Blue Shield North Dakota program as well as from the research of Dr. Wagner is that programs that are effective, incorporate disease management on a fluid, non-episodic, integrated basis.  We know for example, that the patient’s level of disease knowledge and participation in the management process must be optimized.  We also know that the steps of intervention via information readily accessible to the primary care physician must be fluid and developed on a “population” basis, capable of tracking and trending care processes, patient compliance, and providing point-in-time interventions to certain patients.  Moreover, the population basis requirement should provide for the capability of setting tolerances and filtering those patients that require services and interventions outside of the normal or customary “care” paradigm.

Through a developmental project undertaken over the past four years in concert with a Certified Diabetes Management program and a primary medical practice, a prototype, web based disease management program was created.  This program essentially took all of the disease management protocols integrated in the medical practice and deployed to ambulatory patients and placed them within a web based, on-line format.  Additionally, features were added and technology introduced and developed that allowed for the patient’s Glucometer to automatically download readings to the application and provide visual feedback for the patient.

In a two-year clinical trial of the application (see Appendix for summary), a controlled group study was undertaken with diagnosed Type II diabetics as the participants.  Half of the group followed the standard, existing program offered through the medical practice and the other half utilized the web based application.  The only elements in common between the two groups were the initial meeting with the researcher and Diabetes Educator (RN) plus the study physician and then ongoing interviews were conducted with each participant with the researcher.  During the initial meeting, the two groups were “enrolled” in the study and placed within the existing diabetic care program.  The half not using the program were provided with the community standard of care (outpatient) and the half using the program received their “care management” via the web based application. With both groups, routine medical follow-up occurred with their respective physician and with no other outside interventions occurring unless directed by the patient.  In summary, the results as measured by stable and reduced levels of A1c were considerably better within the group using the web based application than in the group not using the application.

Empirical results as measured by A1c levels were clearly superior in the group using the web based application.  Even more reassuring were the qualitative measures that were taken throughout in terms of responses from the group regarding their behavior change and their self-care efficacy.  Clearly, the group using the web based application was far more engaged in managing their own disease and far more aware of the diet and exercise protocols that they were required to adhere to.  These results provided further evidence that the goal of achieving a high level of Diabetes Self Management could be readily achieved through a technology based application.  

It is important to note that within this study, the participants were all selected to represent a cross-section of “average” people with diabetes.  They came from all socio-economic levels and all backgrounds in terms of education and ethnicity.  They were screened for secondary and tertiary health problems only to the extent that such problems were already so significantly advanced so as to limit their participation in the study.  The group placed on the web based application was not computer literate by design and no requirements were placed in the study to assure computer literacy.  In fact, the basic orientation to the application took only an hour and each participant adapted quickly to the application’s use.

If one were to correlate the results of this study via the achieved reduction and stability in A1c levels experienced in the group using the web based application, prior research would indicate a costs savings of thousands of dollars annually (perhaps more) in health care expenditures “not used” or saved as a result of the greater level of disease management compliance.  Extrapolating the results a bit further, one could easily conclude that had the group been made up of people early in the disease process or “at risk” of diabetes, the degree to which Diabetes Self Management occurred would significantly reduce the “go forward” risk profile and disease trend, literally saving untold thousands of dollars in future healthcare expenditures.

Section VI: Developing the Web Based Technology Platform for Chronic Disease Management of Type II Diabetes

Using the results of the protocol based clinical trial and incorporating current clinical and social research, the ideal platform should consist of the following.

· A Patient Portal: The front end or interface for the patient, customized and inclusive with diet parameters, activities, current medications and doses, entry screens to record and customize according to patient needs, dietary intake, health observations, medication adherence, activity levels, exercise and any other significant patient driven, data entry requirements.  The patient portal should also provide a direct link; download with visual output for a synced Glucometer so that the patient may visualize his/her readings in a current, historic and on a “plotted as to baseline or ideal” basis.  This section should also be complete with all education materials “on line” and a reference library with direct links as applicable.  The patient portal must be completely intuitive and user friendly, capable of being customized and changed as necessary by a third-party to reflect changes in patient diet, prescription orders, dosages, activity requirements, etc.  Further, the patient portal must be useable by someone with limited to no computer knowledge – capable of self-learning and being oriented with minimal initial human introduction prior to first use.

· A Professional or Clinical Portal: This end exists for a number of different functions, as outlined below.

· Professional Care Management: Allows a physician or qualified health professional to virtually monitor a patient or group of patients, including historically and currently.  Also allows the clinician to message the patient and to modify any element of the patient’s care regime at any point, virtually.  This element must also allow the clinician to set alerts or prompts and ranges for any one patient or group of patients and to access graphic and numeric reports from patient interactions and from downloaded Glucometer readings.  This component should also be capable of providing a contemporaneous and historic clinical record of all aspects of a patient’s disease as captured via the patient portal and as entered by the clinician through this Clinical portal.

· Communication and Customization for the Patient Portal: This end serves as the beginning or genesis of everything specific that exists on the Patient Portal.  It must be easy to maintain and to alter for each patient, not requiring any advanced or even moderately advanced computer knowledge – training complete in less than one day.  It also should support information being passed via messages and care plan updates or alerts to each patient or to a group of patients.

· Decision-Making and Risk Management: The feedback achieved through this end of the application should facilitate decision-making for clinicians, allowing them to manage a large group of diabetics efficiently via using pre-set alerts and graphical tools and reports.  The theory behind this element is to afford clinicians the opportunity to concentrate on patients that are “outside” the range of desired outcomes or outside the pre-set range of normal indicators.  In so much as the tool can support this level of decision-making, the clinician could intervene and make contact with patients when needed and/or, make alterations or adjustments to the current care program to “right track” the patient behavior.  The earlier the intervention capability that exists, the higher degree of risk management techniques that can be employed to assist patients with maintaining optimum health status.

· Current Technology: The application must support all levels of the most current technology including JAVA for portable devices.  Further, it must integrate as many models of Glucometer as possible, allowing patients and their physicians and health plans, choice in device use.  Additionally, the technology must support all common web browsers currently in use and be completely capable of integrating with the common home PC environment.

· Economics: The application must be capable of being delivered across nearly all geographic regions at a cost level that can be justified via even the most modest savings via improved patient health and reduced current or future healthcare expenditures.  Using the Blue Cross/Blue Shield/State of North Dakota achieved savings of $530 per patient per year as the benchmark, the application should cost on a direct basis, no more than 20% of the savings benchmark or slightly more than $100 per patient per year.  The lower the cost per patient per year, the greater the economic justification for use becomes.

Section VII: Implementing a Technology Based Chronic Disease/Diabetes Management Program

In order to implement a program utilizing a web based Diabetes Self Management approach, coupled with the clinical support features of the application, the targeted population of diabetics would ideally be stratified into three groups.

· At Risk/Pre-Diabetic: This group meets a defined set of criteria such as BMI (body mass index) greater than 10% ideal plus one other risk factor.  Use of the application would be principally diet, activity and where applicable, blood sugar monitoring.  The focus is on changing or modifying certain behaviors that left unmanaged or unchanged, would cause the patient cohort to become Type II diabetics.

· Newly/Recently Diagnosed Diabetics: This group has been recently diagnosed (within the past eighteen months) with Type II diabetes and may or may not be, on an insulin support protocol.  Use of the application is geared toward diet, activity, and medication compliance as well as moderate to aggressive review of blood sugar levels and A1c levels.  The goal is to reduce and/or maintain A1c levels to 7 (or to a level determined by their physician).  With this group, the Clinical Portal would play an integral role as a clinician would be ideally monitoring this group and adjusting virtually, key elements of the plan to assist behavior change and to focus the patient into the targeted elements of the Diabetes Self Management program that will promote continued level health status.

· Problematic Diabetics with Other Health Conditions: This group is typified by Type II diabetics that have already developed signs and symptoms of one or more co-morbidities where monitoring of health status is key to avoiding additional deterioration and higher cost, more acute medical care.  The goal for this group is to increase their awareness of the various disease elements and to improve compliance with key elements of their overall care plan such blood glucose levels, medication regime adherence, diet adherence and increased physical activity.  As the software is customizable and fluid, subtle changes and messages prompted through the Clinical Portal are used to make point-in-time adjustments to patient care plans as well as to create reminders for the patient concerning key steps that the patient should be taking to maintain and improve health status.  Critical with this group is the ability of a clinician to view the information against pre-set benchmarks and to intervene virtually (use of changes and/or messages) or to intervene physically where necessary (phone call, scheduled appointment, intervention by a spouse, family member or significant other) at the time when the patient is encountering early difficulties, thereby avoiding more expensive interventions (emergency room, inpatient hospitalization).

For a health plan, the tasks associated with the clinical management could be integrated into physician practices (typically the most problematic), ceded to a Utilization Review/Care Management group, or assigned to Wellness/Case Management organization.  When the application is used for “at-risk” patients or newly diagnosed patients, the amount of clinical oversight can arguably be minimal.  The key with the application from a clinical perspective is the ability to manage a very large and diverse group of patients quickly, using pre-set parameters and via reports, only focusing on those patients that exceed or fall below, a triggered parameter.

The enrollment and identification process can be fluid and inexpensive.  Typical patients can be oriented in a group setting and limited one-on-one counseling to begin to use the application is necessary.  The greatest amount of time required is establishing the Clinical Portal application in so much that clinician training is required (typically less than one day) and data entry for each patient is needed to personalize and populate the application.  The amount of initial data entry can be minimized to a core level of elements or maximized to incorporate a full patient history – the application is scalable.  Ideally, the more “patient centric” the application is made by the clinical entry, the more likely the patient will rapidly attain the goals established in the Diabetes Self Management program.

Maintenance of the application after the initial installation is minimal.  The number of changes or updates required for any patient is dependent on the complexity of care required by the patient and the level of involvement of the clinician.  As the system is completely virtual, a full historic and current record of patient activity is always available.  Changes would usually be made only to reflect changes in the patient’s care plan.  Patients can be added or deleted as required with only minimal effort and as the application is web based, it can be hosted locally or remotely depending on the needs of the program or plan sponsor.

Customization to incorporate additional features is also fairly easy and inexpensive.  For example, the system is established with pre-set messages that can be sent to the patient via the Clinical Portal.  These messages can be readily expanded upon to accommodate plan or program specific requirements.  Additionally, the application can be customized at the Patient Portal end to give the patient specific menu, screen, and message views including where required, brand or identity tags required or desired by a program sponsor.  External links to other applications or programs can be readily added, either on the patient or clinician side.

In a large group setting, geographically dispersed, an implementation plan would be established into two parts.  The first part would entail the complete training and implementation of the Clinical Portal as well as incorporating any initial customization requirements, including those that would appear on the Patient Portal. Typically, this process could take up to one month.  The second phase would entail identification and enrollment of the actual patients, inclusive of patient training.  The time element of this phase is dependent on the size and geography of the group.  Smaller, more geographically defined groups could be enrolled in shorter time frames.  In the patient enrollment process, the patient population would be built in phases, enrolling and implementing simultaneously.
Section VIII: Conclusion

Diabetes is a national health crisis, affecting 23% of the population over the age of 60.  Type II diabetes has been identified as the fastest growing chronic disease in the United States and while once diagnosed is incurable, it is far from unmanageable.  Diabetes and its related co-morbidities present an ongoing financial burden on the U.S. health system, consuming over $180 billion annually in healthcare expenditures. The disease itself if widely recognized as under-diagnosed and as a result, the amount of healthcare resources truly expended for diabetics is probably a magnitude greater than $180 billion.

With an aging population and one that has become accustomed to a high fat and high caloric diet combined with a sedentary lifestyle, the incidence of Type II diabetes is forecasted to be on the increase over the foreseeable future.  The identified key to arresting diabetes is early identification of patients at-risk and proactively taking the steps necessary to educate the patient and engage the patient in a plan which changes his/her lifestyle; thereby arresting the risk profile and disease factors.  This approach of Diabetes Self Management has been shown to be the most effective strategy in preventing a patient from becoming a Type II diabetic if implemented early or stabilizing a newly diagnosed Type II diabetic and thereby, reducing the risk for rapid deterioration and the certain onset of one or more of the diabetes related co-morbidities (kidney disease, retinopathy, etc.).

Research and studies (as illustrated) have shown that chronic disease management programs can be effective in reducing Type II diabetes risk factors and producing positive outcomes such as reduced A1c levels.  Additionally, the reduced A1c level correlates strongly to lower use of the most expensive healthcare services such as inpatient hospitalization and emergency room visits.  The key in the successful chronic disease programs has been patient education and patient focused activities, combined with effective, timely interventions.  To date however, the success of these programs has come at a likely cost greater than the savings attained, principally due to the reliance on human labor to manage and intervene with patients, almost on a one by one basis.  Research supports however, that patients will readily adapt to using the education approach and are not opposed to becoming more engaged in managing their own disease.

By integrating the best practices of a chronic disease program with inexpensive, replicable web based technology, it is possible to achieve the outcomes evidenced in North Dakota (and better) without the high cost labor and the clinic infrastructure.  A controlled group study using a prototype application demonstrated that patients using the web based chronic disease management software achieved significant reductions in their A1c levels and maintain levels consistently lower than a group following a standard community based protocol.  When the costs of deploying the application are matched against the costs of running a disease management program via a clinic infrastructure, the conclusion is found that the web based application achieves similar or better results for fractions of the dollars, thereby increasing the savings realized.

When fully deployed, the web based application has the capability of bridging the best practices of clinicians and patient Diabetes Self Management.  The Clinical Portal provides clinicians with a virtual connected highway to each patient, allowing for seamless and fluid monitoring of patient behavior and blood sugar levels.  Additionally, this portal allows the clinician to interact with patients as needed and to alter care plans as required.  Most important, by establishing tolerances and benchmarks across a universe or group of diabetics, clinicians can hone in on only those patients that fall outside of desired levels and interact or intervene only when needed or warranted.  A tangible side benefit of the Clinical Portal is the contemporaneous and historic medical record that is built and available concerning the patient’s diabetes.  The plan that the patient sees as built or determined by the clinician is completely customized for the patient, targeted and directed only at those components of the patient’s diabetes that are relevant.  In this fashion, primary attention can be given to diet, or exercise if warranted.

The Patient Portal is a comprehensive tool for patients to use and integrates the best practices for Diabetes Self Management.  It allows each patient to learn and develop behaviors at his/her own pace, whenever and wherever the patient chooses.  It contains all elements of the patient’s care plan, including prescription records, doses and history.  When the Glucometer is synced to the application, the patient can see a visual record of current readings, historical readings, and a graphical representation of trends.  Additionally, the portal allows the patient to receive messages, customize a diet, customize activity plans, and record progress.

As the application is web based, it can be readily deployed, updated and constantly available, even via hand held devices.  Its cost can be scaled to less than $10 per patient per month; a level that is negligible compared to the savings that should be attainable within a health plan.  It is user friendly, requiring minimal training time prior to complete usage by a patient and minimal training time for a clinician to become familiar with the tools and to fully utilize the application to its fullest capability.
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Appendix: Clinical Trial Summary
EzHM Pilot Clinical Trial

Executive Summary
Chronic Disease Self-Management Support:  

The chronically ill segment of our population incurs a vastly disproportionate share of our healthcare dollars.  And in today’s economy, it is essential for stakeholders to target individuals in their population with the highest healthcare utilization for intense, concentrated management, as well as monitor their larger population to help prevent individuals from reaching this at-risk group.  Yet managing chronic disease is a time consuming and complex process.  And although chronically ill patients are required to play a central role in monitoring the broad array of factors that contribute to their health, most have significant difficulty adhering to recommended lifestyle modifications or complying with medical regimens.   

The patient application of the (EzHM) system is designed to activate and support patient self-management behaviors which contribute directly to improving health outcomes and reducing costly health crises.  The care manager application of the EzHM allows an organization to effectively and efficiently extend this monitoring and support on a cost effective basis to a broad population of individuals diagnosed with or at risk for chronic disease.  By receiving timely alerts based upon predefined parameters set around patient behaviors and clinical values, care managers can provide frequent, direct, and individualized interventions at opportune points to keep patients on track and reduce disease progression, while minimizing unnecessary and costly utilization of health care services.  The version of the EzHM developed for the pilot trial targets Type II diabetes, but the basic system framework is applicable across many other chronic disease states.
Summary of Pilot Trial Results:  

A pilot clinical trial was designed and executed to determine the technical feasibility, clinical efficacy and user acceptance of the EzHM system, primarily focusing on the patient application.  The pilot trial demonstrated that participants in the intervention group achieved and maintained significantly better disease control, as measured by Alc values, than participants in the control group.   Participants that used the EzHM to help them monitor their self-management activities experienced a mean decrease in their Alc values of 0.9 over the course of a year, compared to a mean decrease of only 0.3 with participants that used conventional methods to manage their disease.  (See detail of overall Alc results in Attachment A, and detail of quarterly Alc trends in Attachment B.)  In addition, this pilot trial demonstrated the EzHM was technically feasible, and provided rich feedback on optimizing patient usability and acceptance.

Pilot Trial Participants: 

Participants were community dwelling adults living independently in their homes with a diagnosis of Type II diabetes and an Alc level ≥ 6.5.  In addition, all participants had an ability and willingness to perform self-monitoring of blood glucose, have high speed internet services installed in their home, complete baseline interviews and visit the study coordinator every three months.  

Out of the 171 individuals who responded to recruitment efforts, 160 scheduled interviews with the study coordinator.  From these, 82 individuals were not eligible, 15 were eligible but declined participation, and 63 were eligible and consented to participate.  Eligible participants were randomly assigned between a control group and an intervention group, with 54 participants completing the full study protocol.  

Enrolled participants were comprised of 29 men and 34 women.  Of these, 47 were Caucasian, 15 Black, and 1 Hispanic.  In addition, the participants spanned a broad continuum with respect to socioeconomic and education levels.  Ages varied between 55 and 85.  Presence of co-morbid medical conditions and emotional health (i.e., depression) also varied from 1 to more than 6.  Years since diagnosis varied between less than 6 months to over 40 years.  All participants were prescribed some form of diabetes medication. The demographic mix was split similarly between the EzHM intervention groups and the control group. 

Computer literacy also varied widely, with some participants claiming to be extremely advanced, while others stated they had never used a computer or had conceptual barriers to using technology in their daily lives.  Interestingly, a participant’s degree of computer literacy did not appear to correlate with the degree to which they used the system over the course of the pilot, nor with their health outcomes.  It was common for participants with little or no computer experience to become quickly adept at consistently using the EzHM system.  Overall, participants reported the system was easy to use and incorporate into their regular daily routine.  Most reported a desire to continue using the system after the pilot trial was completed.
Pilot Trial Design:  

The basic study design involved randomly assigning participants to an intervention group or a control group and targeting adherence with recommended disease management behaviors, including self-monitoring of blood glucose, adherence with medication schedules, consistency with recommended physical activity levels, compliance with dietary modifications, and completion of educational modules.  Participants were followed for 12 months to determine the feasibility and potential benefit of using the EzHM system compared to traditional procedures of self management and monitoring.  It was hypothesized that if changes in health behaviors could be initiated and sustained, health outcomes would improve as measured by Alc values.  

Participants assigned to the EzHM Interventional Group were further randomly divided between a group that used the EzHM immediately, and a group that used the EzHM after an initial baseline period of at least 3 months.   This design allowed comparison not only between groups, but within a group, and helped determine if changes in behavior were simply due to a Hawthorne Effect, or whether there were any additional benefits specifically attributable to use of the EzHM system.

In order to assure therapeutic goals did not differ between the intervention group and the control group, and to keep the focus of the study on self-management behaviors, all participants continued to see their regular primary care physicians.  Enrollees were also informed their participation in the pilot would not interfere with their prescribed medication and treatment regimes.  This avoided a “consultation effect”, where improvements in clinical outcomes and compliance with recommended behaviors were not related to the intervention of the EzHM, but to new levels of care provided by different health care staff.  Interestingly, over the course of the study, many participants reported becoming more proactive in bringing information to and asking questions of their health care providers, which may have led to positive changes in provider behaviors.  In addition, several physicians contacted the study coordinator to express, in essence, “I don’t know exactly what your study protocol is, but keep doing whatever you are doing!  It is working”. 

Pilot Trial Protocol:
All participants met with a diabetes nurse educator and a dietician prior to baseline to provide demographic and medical information.  Participants also received usual care instructions regarding diabetes management, including information on physical activity levels and individualized recommendations for dietary modifications.   Each participant was provided with an identical glucometer, the Roche Accu-Chek Advantage, and proper techniques for self-monitoring of blood glucose were reviewed.  Participants were also provided with lancets and strips in accordance with the self-monitoring schedule recommended by their physician.    

All participants were given instructions to monitor their self-management behaviors, specifically blood glucose values, medication adherence, physical activities and dietary intake.  All participants scheduled three month follow up visits with the study coordinator to receive periodic Alc tests and update evaluation measures.  The main difference between the EzHM intervention group and the control group was the method in which participants monitored their self-management activities.   Participants in the EzHM intervention group were asked to use the patient application of EzHM system installed in their home to monitor their self-management behaviors and blood glucose values, whereas participants in the control group were instructed to use conventional log books and three day food diaries provided by the study coordinator.  Additionally, the EzHM intervention group downloaded their glucometers directly into the system on an ongoing basis, while the control group brought their glucometers to their 3-month follow up visits to be downloaded.  
Finally, participants in the EzHM intervention group had access to an educational module on their system, while participants in the control group were provided with a written binder containing the same information.   
After participants were assigned to the EzHM intervention group, high speed internet service was installed in their home if necessary.  Following that, a touch screen monitor for accessing the EzHM patient application was installed, along with a Metrik Link system for downloading their glucometer.  Participants then received a training session in their home to familiarize them with use of the system.  On average, training sessions took approximately one hour.  Few participants required second training sessions, or had follow up questions.  

During the pilot trial, significant technical difficulties were experienced integrating the touch screen monitors with certain Internet Service Providers’ servers in specific geographical locations, thus some participants were given the option of accessing the EzHM system via their personal computer.  Also, several participants in the EzHM intervention groups requested access to the EzHM system via a personal computer while traveling or spending a significant period of time away from their primary residence. As these participants preferred using their own computers, and as personal computers and access to the internet has become exponentially more available since the first version of the EzHM, it was logical to allow future users to simply access the EzHM system via their own computers.  This increases patients’ ease of use, decreases potential technical problems due to touch screen integration, and removes costs associated with providing a touch screen monitor to each patient.  Future versions may even be accessed via hand held devices such as SmartPhones.  

Results:

The EzHM intervention groups and the control group both demonstrated a net improvement in their mean Alc readings at the completion of the 12 month pilot trial, but the groups that used the EzHM to monitor their self-management of health behaviors sustained a significantly better mean Alc improvement than the group that used the conventional monitoring method.   Furthermore, the EzHM intervention groups maintained or improved their disease control throughout each progressive quarter of the pilot trial, while the control group’s disease control began to weaken and trend upwards by the end of the second quarter.  

Over the 12 month period in the pilot trial:

Participants in the EzHM Immediate Intervention group experienced a decrease in their mean Alc of 0.9.  Initial mean Alc was 7.8, and final mean Alc was 6.9.  In addition, mean Alc values progressively decreased each quarter during the pilot trial.    

Participants in the EzHM Delayed Intervention group experienced a decrease in their mean Alc of 0.6.  Initial mean Alc was 7.5 and final mean Alc was 6.8.  As expected, there was a decrease in mean Alc values during the initial phase of conventional monitoring, but this decrease continued as participants transitioned onto the EzHM system of monitoring.  
Participants in the Conventional group experienced a decrease in their mean Alc of 0.3.  Initial mean Alc was 7.7 and final mean Alc was 7.4.  Although there was a net decrease, the trend in mean Alc values was already starting to increase in the last two quarters of the study.    
In addition, participants who used the EzHM to assist with their self-management behaviors experienced varying degrees of greater adherence to and efficacy for (1) compliance with self-monitoring of blood glucose schedules, (2) adherence with medication regimens, (3) intensity, frequency and duration of physical activities, and (4) dietary modifications.   Use of the system appears to bring the immediacy of behavior change to the present moment.  Based upon feedback received during the trial, the focus of the EzHM patient modules, used for daily entry and review of self-management activities and clinical values, were refined to target key aspects of self-management that have the greatest potential to activate actual behavior change, are most likely to impact disease control, and are most relevant for care managers to monitor.  

As simple didactic provision of education material, regardless of whether provided in printed form or on-line, is not sufficient to change behavior, the educational focus of the EzHM pilot version has been replaced with a messaging and feedback system.  Now care managers can both educate and support patients by leveraging their ability to communicate with patients at opportune points based upon actual patient behavior and clinical values, with messages and feedback that are sufficiently frequent and simple to influence changes in health behaviors.  In addition, this messaging and feedback system is versatile enough to send short surveys, disseminate overall messages to a broader population, or link patients to engaging web sites with updated educational content.  

Furthermore, participants who used the EzHM unanimously reported feeling more accountable and aware of their health behaviors, even when not logged on to the system.   They also reported feeling supported and connected.  This is especially significant as the full power of the EzHM system to reinforce and influence behavior was not utilized in the pilot trial.  Participants knew that the study coordinator had the ability to monitor their self-management activities and values on a real time basis, but the participants never received feedback or messages via the system.  This hints at the power of the system to support and change behavior in a population framework, with minimal additional resources or efforts, when the system’s full messaging and feedback capabilities are utilized to communicate and intervene at opportune points with patients on an individualized basis.  

Attachment A

EzHM Pilot Trial Results

Alc Values Significantly Reduced at 12 Months

Compared to Conventional Therapy

	
	Baseline
	12 Month Follow Up
	Mean Difference

	Control Group 

(Conventional Therapy)

N = 30


	7.7 ± 1.2
	7.4 ± .98
	.3

	Intervention Group

(EzHM)

N = 24


	7.6 ± .87
	6.8 ±.74
	.7

	P value

Conventional vs. EzHM
	NS
	<0.005
	-


Summary of results:  

In the pilot trial, the EzHM Intervention Group demonstrated a significantly greater improvement in the mean Alc value over a 12 month period as compared to the Conventional Therapy Group.  

These results are additionally significant as they were achieved without utilizing the full power of the EzHM system, hinting at the system’s potential to effect even greater sustained changes.   Participants knew the trial coordinator had the ability to monitor their daily entry of self-management behaviors and values on a real time basis, but no feedback or messages were sent to the participants via the system to reinforce or influence their behavior.  Thus, simply the combination of (1) using the on-line system to help them monitor their daily self-management activities and values, and (2) knowing someone could review their daily information on a real time basis, appeared to impact the health behaviors and health outcomes of the participants.  

In essence, the EzHM system stimulated an “E-conscious,” which, in the context of a supportive, credible environment, has significant potential to activate patients, increase their accountability, and sustain behavioral changes.  

Attachment B

EzHM Pilot Trial Results

Alc Values Reduced on a Quarterly and Sustained Basis

Compared to Conventional Therapy

	
	Baseline


	3 mo
	6 mo
	9 mo
	12 mo

	Conventional Therapy

N = 30
	7.7
	7.3
	7.3
	7.3
	7.4

	EzHM – Immediate Group

Intervention for a full 12 mo period  

N = 13
	7.8
	7.3
	7.1
	7.0
	6.9

	EzHM  - Delayed Group Intervention for a 6-9 mo period

N = 11
	7.3
	7.0
	6.7
	6.7
	6.7


Summary of Results:

Participants assigned to the EzHM Interventional Group were further randomly divided between a group that used the EzHM immediately, and a group that used the EzHM after an initial baseline period of at least 3 months.   This design allowed comparison not only between groups, but within a group, and helped determine if changes in behavior were simply due to a Hawthorne Effect, or whether there were any additional benefits specifically attributable to use of the EzHM system.

 The EzHM Immediate Group that used the EzHM for a full 12 months experienced the greatest decrease in their mean Alc values.  In addition, this group experienced continuous decreases each quarter in their mean Alc values throughout the study.

The EzHM Delayed Group that used the EzHM for at least 6 – 9 months, after an initial period of following conventional therapy protocol, experienced an initial decrease during the first quarter as expected, similar to the Conventional Therapy Group.  But their mean Alc values further decreased after they start using the EzHM system.  In addition, these decreases were sustained through the completion of the study.  

Note also the EzHM Delayed Group was in relatively good control at baseline, thus their achieving a mean Alc decrease, much less sustaining a decrease, is even more impressive.

The Conventional Therapy Group experienced an initial decrease, as expected.  But their mean Alc values began to trend upwards after the first two quarters.

Note that the difference between the EzHM Interventional Groups and the Conventional Therapy Group would probably have been much wider, if compared to a control group that was simply observed and compared.  But the Conventional Therapy Group followed the same interventional protocol of being asked to monitor their self-management behavior and clinical values - they simply used a written log instead of the EzHM.  In addition, both groups participated in individual follow up visits each quarter.   
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